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Appendix 2 
 

1. Climate change–induced health outcomes (by climate change processes)  
Direct  

Heat-related illnesses and death  

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Ministry for the 

Environment 

(2001)12 

 

“Higher temperatures … have also been found to be correlated with increased mortality during summer.” • Temperature  

“Warmer winters would be expected to reduce cold-related illnesses and deaths and reduced use of open fires for heating 

should lessen typical winter air pollution. Higher summer temperatures on the other hand will increase the risk of summer 

smog particularly in the Auckland region.” 

• Temperature  

“Climate change will lead to more frequent climate extremes with direct health implications, in particular heat waves.” • Temperature 

Telfar-Barnard et 

al. (2014)13 

“Climate change-induced warmer winters could also have contributed to EWM [excess winter mortality] reduction … We 

observe that NZ EWM has reduced over the period during which the climate has been warming but recognise that 

correlation is not causation.” 

• Temperature 

Jones et al. 

(2014)14 

“Increases in heat-related deaths and illnesses, particular for those with chronic disease and those over 65. Heat stress for 

outdoor workers. Winter deaths may decline, but this is uncertain as winter deaths may be influenced by seasonality (e.g. 

cycles of infectious disease) rather than temperature per se.”  

• Temperature  

 

Te Mana Ora 

(2023)15 

 

“Increased heat can lead to a greater risk of heat-related illnesses, including heat stress, heat stroke, as well as heat-related 

mortality, and will have negative impacts for people with existing health conditions.” 
• Temperature  

“Increased temperature can cause adverse health impacts including heat stress, heat stroke, nausea, dehydration, sleep 

deprivation, and increased risk of hospitalisation. People with chronic health conditions such as diabetes, cardiovascular 

disease, and kidney disease are at a higher risk from increased temperatures. People with chronic health conditions are 

more likely to experience higher incidence of dehydration, hospitalisation, and mortality.” 

• Temperature  

“Increased temperatures during a heatwave can cause risks during pregnancy, including reduced birth weight, premature 

delivery, stillbirth, and cardiovascular stress during delivery.” 
• Temperature  

Woodward, Hales 

and de Wet 

(2001)16 

 

“Air pollution and extremes of temperature are each associated with increases in mortality from all causes, although 

stronger effects on respiratory and/or cardiovascular mortality have been reported. The effects of temperature and air 

pollution are generally more severe among older people and those with underlying illness.” 

• Temperature  

• Air pollution  

“From the studies outlined above, it is not possible to make a reliable assessment of the overall direct effects of temperature 

and air pollution on years of life lost or gained, although the direct impact of temperature changes is likely to be relatively 

small. Some regions may experience more positive effects from a reduced number of cold winter days, while other (northern 

and urban) regions may experience more negative effects from increased numbers of hot days.” 

• Temperature  
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Health New 

Zealand – Te 

Whatu Ora 

Zealand (2023)17 

“Heat-related conditions:  

• Heat rash 

• Heat cramps 

• Sunburn 

• Heat exhausting 

• Heatstroke/sunstroke” 

• Temperature  

New Zealand – Te 

Whatu Ora 

(2023)18 

“Exposure to excessive heat can also cause: heat rash (due to excessive sweating), sunburn (due to UV exposure), heat 

cramps (due to low salt levels in the muscles from dehydration; heat cramps are often the first sign the body is struggle to 

deal with heat, heat exhaustion (from dehydration; if left untreated, it may evolve to heatstroke, heatstroke/sun stroke 

(failure of the body's thermoregulation mechanism; it can result in cell death, organ failure, brain damage or death).” 

• Temperature  

Ministry for the 

Environment 

(2020)19 

 

“Opportunity for reduction in cold-weather related mortality.” • Temperature  

“Rising temperatures may reduce winter mortality rates due to the effect on indoor temperatures, crowding and moisture 

levels. However, they could affect health in other ways that offset this benefit. There is very little research available to 

confirm this opportunity.” 

• Temperature  

Howden-

Chapman et al. 

(2010)34 

“We already know that in Auckland and Christchurch a small number of heat-related deaths occur annually in people aged 

over 65, and the incidence of these heat-related deaths is likely to increase (McMichael et al. 2003, Hennessy et al. 2007).”  
• Temperature 

“Warmer temperatures from climate change may reduce the number of the very old and the very young dying in winter 

(Davie et al. 2007).” 
• Temperature  

 

Broadbent et al. 

(2022)51 

“Higher temperatures could bring more heat-related illnesses to residents of the district.” • Temperature  

 

Ministry for the 

Environment and 

Stats NZ (2020)38 

 

“Temperature extremes can cause serious risks to our health, and these have been changing. Warm days, where the daily 

high is above 25 degrees Celsius, very likely increased at nearly two thirds of sites. The annual number of heatwave days 

increased at more than half of all sites, while frost days decreased in many places.” 

• Temperature  

“Higher temperatures affect people. For example, models indicate that when the temperature gets above 20 degrees Celsius 

in Christchurch and Auckland a total of 14 heat- related deaths occur per year in adults older than 65 years. Higher 

temperatures also have risks for those who work outdoors (Royal Society Te Apārangi, 2017). In some parts of New Zealand 

higher temperatures have been linked to an increased risk of Salmonellosis infection, and may lead to reduced food safety 

(Lal, Hales, Kirk, Baker, & French, 2016; Royal Society Te Apārangi, 2017). Warmer winters, however, may reduce winter 

illness and deaths but this has not yet been observed in New Zealand.”  

• Temperature  

“We can expect other health impacts that are related (at least in part) to climate change. Large-scale heatwaves have 

affected American and European populations during recent Northern Hemisphere summers. New Zealanders may 

experience similar events more regularly, with varying abilities to cope (Joynt & Golubiewski, 2019).” 

• Temperature  

Lange and Gregor 

(2009)20 

“Colder and damper conditions may lead to an increase in respiratory illness and conversely warmer and drier conditions 

may result in heat-related illness e.g. heat stroke.” 
• Temperature 

Ministry for the 

Environment and 

Stats NZ (2023)21 

“Higher temperatures and heat waves can cause illness and death, can worsen chronic health conditions (EHINZ, 2022; 

Royal Society Te Apārangi, 2017), have been associated with an increased incidence of assaults (Stevens et al, 2019), and are 

risks for those who work outdoors (Brown & Bryder, 2023; Royal Society Te Apārangi, 2017).” 

• Temperature  

Savage (2006)22 “Heat stress on animals (and people) may become more significant” for hill country farmers of the Gisborne District. • Temperature 
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"As the climate warms, an increase in heat-related mortality would be expected, however this may be offset by a reduction 

in cold-related deaths.” 
• Temperature  

Ministry for the 

Environment 

(2020)23 

“Heat mortality and other heat-related illnesses are likely to be exacerbated by the urban heat island effect. Urbanisation 

results in the replacement of natural vegetation with non-permeable materials; these materials store heat during the day 

and release it at night, exacerbating heat mortality and heat-related illnesses in urban areas (Oleson et al, 2015). Increased 

heat, particularly in urban areas, has also been shown to interact with and worsen air pollution (Xu et al, 2014).” 

• Temperature  

“In Auckland and Christchurch, an average of 14 heat-related deaths occur each year among people aged over 65 years. This 

total may rise to 88 deaths with 3 degrees Celsius of warming, as is projected in New Zealand by 2090 under RCP8.5 (see 

section 2) (Joynt and Golubiewski, 2019; McMichael et al, 2003).” 

• Temperature  

“Rising temperatures in New Zealand may reduce winter mortality rates through impacts on household temperatures, 

crowding and moisture levels, but reductions in cold weather-related mortality are likely to be offset by increased heat-

related illness and mortality (H3). Very little research is available to confirm this opportunity.” 

• Temperature  

Royal Society Te 

Apārangi (2017)24 

“Hot days (above average seasonal temperatures) have well-established negative impacts on the levels of illness and death 

[33]. Diabetes and cardiovascular disease increase sensitivity to heat stress [34, 35].” 
• Temperature  

“For the cooler areas of New Zealand, rising temperatures might reduce cold-related illness and deaths. In New Zealand, 

around 1600 more winter deaths occur each year compared with the summer, with winter mortality rates from all causes 

(including those only indirectly related to temperature), being 18% higher than non-winter rates [158, 159]. It is unclear, 

however, how many of the deaths that occur at colder times of the year are due to low temperatures, rather than other 

phenomena that vary with season. This means it is difficult to establish how much reduction in death rates there might be in 

warmer winters [160, 161].” 

• Temperature  

Holland et al. 

(2019)25 

 

“Increased temperatures over time can have some beneficial impacts to humans with reduced need for heating in winter. 

This may be expected to reduce the risk of cold related illnesses and deaths.” 
• Temperature  

“On the other hand, IPCC (Reisinger et al. 2014) and the Royal Society of New Zealand (2017) suggest that … heat-related 

death … can be expected to increase. Considering the reliance on the Manawatū-Whanganui Region for aged care and the 

expectation of growth in this area, this will be important.” 

• Temperature  

 

Pearce et al. 

(2019)26 

“Hot days have well-established negative impacts on the levels of illness and death, and diabetes and cardiovascular 

disease increase sensitivity to heat stress. Heat stress is particularly significant when hot spells occur at the beginning of the 

hot season, before people have become acclimatised to hotter weather. The increasing numbers of hot days, extreme hot 

days and heatwave days in the Bay of Plenty (Section 3) will likely cause detrimental impacts on health. Heat also poses 

health risks for people who work outdoors, including heat stroke and renal (kidney) impairment. Increased heat is also 

associated with increased incidences of aggressive behaviour, violence, and suicide. Individuals with mental health 

conditions are especially vulnerable to high temperatures or heat waves, primarily due to not drinking enough fluids, getting 

access to cool places, or recognising symptoms of heat exposure.” 

• Temperature  

Woolley et al. 

(2020)27 

“Hot days have well-established negative impacts on the levels of illness and death, and diabetes and cardiovascular 

disease increase sensitivity to heat stress. Heat stress is particularly significant when hot spells occur at the beginning of the 

hot season before people have become acclimatised to hotter weather. The increasing numbers of heatwave days in 

Tairāwhiti and Hawke’s Bay will likely cause detrimental impacts on health. Heat also poses health risks for people who work 

outdoors, including heatstroke and renal (kidney) impairment. The increased heat is also associated with increased 

incidences of aggressive behaviour, violence, and suicide. Individuals with mental health conditions are especially 

• Temperature  
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vulnerable to high temperatures or heat waves, primarily due to not drinking enough fluids, getting access to cool places, or 

recognising symptoms of heat exposure.” 

Cotterill et al. 

(2014)28 

“…The most common symptoms were sweating, cramps, thirst, headaches, light headedness, tiredness and dehydration, 

and all participations had suffered them but were viewed as normal everyday occurrences. Some participants … 

experienced extreme heat related symptoms such as collapsing and fainting but did not link these symptoms to heat 

exposure.” 

• Temperature  

Ministry of Health 

(2024)9 

“However, as the climate changes, it is anticipated that other direct impacts will increase, such as heat-related illnesses and 

deaths.”  

N/A 

 

Injury, accidents, and illness from extreme weather events 

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Jones et al. 

(2014)14 

“Immediate trauma and in-direct health impacts in weeks to months after extreme event (from, e.g. pre-existing mental 

conditions, mental health).” 

N/A 

Te Mana Ora 

(2023)15 

“Flooding can directly result in drowning, traumatic injury, including injury from debris or falls, hypothermia, trauma, stress, 

and shock.” 

N/A 

“Softened and melting road surfaces create safety issues for road users, as coming to a halt takes longer, increasing the risk 

of serious crashes on roads.” 
• Temperature  

Woodward, Hales 

and de Wet 

(2001)16 

“Possible direct effects of greater variability in rainfall include accidental drowning due to flooding.” • Extreme precipitation 

and flooding 

Climate Change 

Adaptation 

Technical 

Working Group 

(2017)71 

“Climate change is increasingly being recognised as a serious emerging risk to public health. Some of the potential impacts 

will be direct, such as injury and illness from extreme weather events, while others will be indirect, such as increased 

incidences of existing and new diseases.” 

N/A 

Lange and Gregor 

(2009)20 

“Climate change scenarios may have wider impacts on the health and well-being of groups and individuals. For example, 

increased severity and/or frequency of extreme events such as floods, droughts or storms can have major impacts on safety 

(e.g., risk of drowning or trees falling) and on stress levels (being separated from friends and family by flooded roads or 

coping with the impacts, business decisions or competition over scarce resources related to a drought).” 

• Extreme weather events  

 

Savage (2006)22 “In a warmer climate scenario, people may spend more recreation time in and around water, and the incidence of drowning 

may increase.” 
• Temperature  

"Work related injury statistics for Gisborne indicate a balance between farming and forestry related injuries." N/A 

Ministry for the 

Environment 

(2020)23 

“It is highly likely that climate change-related hazards will result in additional deaths, injury and illness.” N/A 
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Pearce et al. 

(2019)26 

“Increased frequency and magnitude of fires, floods, storm tides and extreme rainfall events will affect public health directly 

through injury (e.g. being burnt by fire or swept away by floods or landslides).” 
• Wildfire  

• Severe storms 

• Extreme precipitation 

and flooding 

Woolley et al. 

(2019)27 

“Increased frequency and magnitude of fires, floods, storm tides and extreme rainfall events will affect public health directly 

through injury (e.g. being burnt by fire or swept away by floods or landslides).” 
• Wildfire  

• Severe storms  

• Extreme precipitation 

and flooding 

Ministry of Health 

(2024)9 

“These types of extreme weather events are increasing in frequency and severity. Their direct health impacts include injury, 

illness and impacts on mental health and wellbeing.” 
• Extreme weather events 

Laking et al. 

(2024)10 

“In Hawkes Bay, we heard that some people were injured due to improperly prepared or equipped evacuation centres. This 

was primarily falls due to steep steps, lack of ramps, and absence of lighting. Most of these were centres that had been set 

up impromptu. Facilities such as marae, schools, churches and community halls had not been assessed for suitability and 

safety for evacuation use. In several cases facilities were without heating, increasing the risk of hypothermia for those who 

were already wet and cold.” 

• Extreme weather events  

 

Exposure to ultraviolent radiation/skin cancer  

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Ministry for the 

Environment 

(2001)12 

“Climate change could lead to a delay in the recovery of the ozone layer ... This would increase the period during which New 

Zealanders are exposed to high levels of ultraviolet radiation, which is known to lead to skin cancers. However, quantitative 

model studies of the possible effects of greenhouse gases on the ozone lawyers are still highly certain.” 

• Ozone layer depletion  

 

Jones et al. 

(2014)14 

“Climate change may delay recover of stratospheric ozone. Warmer temperatures may promote increased or decreased 

outdoor time, which may affect exposure to solar ultraviolet radiation – with possible impacts on rates of skin cancer and 

eye diseases, and vitamin D levels.”  

N/A 

Te Mana Ora 

(2023)15 

“Warmer temperatures may change behaviours in relation to spending time outdoors, which could mean that people have 

higher exposure to ultra-violet (UV) radiation with impacts on skin cancer.” 

N/A 

Woodward, Hales 

and de Wet 

(2001)16 

“However, reported (serious) skin cancer rates in New Zealand are among the highest in the world, and this is most likely 

due to a predominantly pale-skinned population living in an environment with relatively low air pollution, plentiful sunlight 

and an outdoors- oriented lifestyle (Armstrong, 1994).” 

N/A 

Savage (2006)22 “[Skin cancer] constitutes a significant health risk in Gisborne District with our beaches and outdoor lifestyle. We also have a 

significant proportion of our workforce employed in the outdoors in the agriculture, horticulture, forestry and fishing 

industries. Light-skinned people will be the most vulnerable.” 

N/A 
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Enteric diseases, including water- and food-borne diseases 

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Puddick and 

Wood (2022)29 

“Many of the common bloom-forming planktonic and benthic cyanobacteria in Aotearoa New Zealand produce cyanotoxins 

(e.g., microcystin-producing Microcystis spp., nodularin-producing N. spumigena, cylindrospermopsin-producing R. 

raciborskii, anatoxin-producing M. autumnalis). Therefore, their increased prevalence and abundance will heighten the risk 

posed to public health through recreational activity, when consuming aquatic foodstuffs harvested from affected 

waterbodies, or via drinking untreated or insufficiently treated water. With increasing temperatures, the likelihood of people 

visiting waterbodies for recreational purposes will also increase, further increasing the likelihood of exposure to 

cyanotoxins.” 

• Temperature  

• Extreme winds 

• Extreme precipitation 

and flooding 

• Droughts  

• Reduced 

snowfall/retreating 

snowlines 

• Sea-level rise  

 

Ministry for the 

Environment 

(2001)12 

“Additional health impacts from climate change could arise from increased variability of rainfall. High risk water supplies 

encourage the spread of diseases which are transmitted between animals and humans, such as cryptosporidiosis.” 
• Extreme precipitation 

and flooding 

 

 

Jones et al. 

(2014)14 

“Heavy rainfall events can lead to contamination of drinking and recreational water/shellfish with faecal pathogens. Both 

high and low rainfall and higher temperatures may have impacts on parasitic diseases (e.g. giardiasis). Studies correlate 

temperatures increases with food-borne diseases (e.g., salmonellosis) and dry conditions may affect continuity of 

household water supplies, impacting diseases influenced by hygiene (e.g. enteric infection).” 

• Extreme precipitation 

and flooding 

 

Lal et al. (2015)30 “A positive association between warmer winters and an earlier onset of campylobacteriosis was reported. A positive 

association (Incidence RR 1.15; 95%CI 1.07-1.24; p<0.001) of salmonellosis with temperature was found, with a 15% increase 

in disease rates predicted for every 1°C rise in ambient temperature.” 

• Temperature  

“Climatic associations with cryptosporidiosis were assessed temporally (monthly)18 and spatially at the Census Area Unit 

scale. Cryptosporidiosis was positively associated with temperature of the current and preceding month in summer-

autumn, from January to May (β coefficient [estimate from model] 0.0566; 95%CI 0.01-0.09), with a dominant spring peak. 

Rainfall to evaporation ratio was positively associated with both cryptosporidiosis (Incidence RR 1.01; 95%CI 1.00-1.01; 

p<0.001) and giardiasis (Incidence RR 1.02; 95%CI 1.01- 1.02; p<0.001).15 For cryptosporidiosis, better quality drinking water 

supplies reduced the association between rainfall and disease i incidence. Cryptosporidiosis was significantly negatively 

associated with temperature (Incidence RR 0.98; 95%CI 0.97-0.98; p>0.001). The association of giardiasis with temperature 

was not significant (Incidence RR 1.00; 95%CI 0.99-1.00).” 

• Extreme precipitation 

and flooding 

• Temperature 

 

Britton et al. 

(2010)31 

“The results of this study predict that for a 1°C increase in monthly average ambient temperature there would be a 15% 

increase in salmonellosis notifications in New Zealand, all things being equal.” 
• Temperature  

“A higher rainfall to evaporation ratio was associated with increased rates of both cryptosporidiosis and giardiasis 

notifications at the CAU level between 1997–2006 in New Zealand. This association was found to be significant in the 

unadjusted univariate analysis and remained significant after adjusting for temperature, rurality, deprivation and water 

supply grading.” 

• Extreme precipitation 

and flooding 

• Temperature  

• Sea-level rise  
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• Drought  

Lai et al. (2020)35 “Heavy rainfall was associated with first-time paediatric hospitalizations for enteric bacterial or viral infections, and the 

association was strongest amongst children living in dry and wet areas. Overall, there was a 60% increase in hospitalizations 

1–2 days after heavy rainfall.”  

• Extreme precipitation 

and flooding 

McBride, Tait and 

Slaney (2014)32 

“The SIR [Susceptible, Infected, Recovered] model reported here is built on the primary climatic drivers of rainfall and 

temperature, giving rise to the fundamental conclusions that: (i) Projections show the potential for substantial changes in 

reported disease rates by the year 2090 across New Zealand. (ii) Children are most at-risk. (iii) Maximum increases in 

reported illness rates tend to occur in summer when pathogen contact rates are greatest. (iv) Average annual rates of 

increase of reported campylobacteriosis are predicted to rise by as much as 20 % and by 36 % for cryptosporidiosis 

(children, A2 scenario, 2090).” 

• Temperature  

• Extreme precipitation 

and flooding 

 

 

 

Lal et al. (2013)33 “For campylobacteriosis, the best model was SARIMA (1, 0, 0) (2, 0, 0)12 (Log-likelihood = 23.63, AIC = –37.26) (Table 4). 

Campylobacteriosis incidence was positively associated with the temperature of the previous two months, but there was no 

relationship with precipitation or SOI (Table 5). The model estimated without the climatic variables was a slightly better fit 

than the model with these variables (Table 4). For salmonellosis, a SARIMA (1, 0, 0) (1, 0, 0)12 model was the best fit (Log-

likelihood = –20.37, AIC = 48.74) (Table 4). The temperature and SOI of the current month, and lagged by 1 and 2 months 

were associated with incidence, but there was no relationship with precipitation (Table 5). The model estimated with the 

climatic variables was a better fit than the model without these variables (i.e. the log-likelihood increased, while AIC 

decreased) (Table 4). For cryptosporidiosis, the best fitting model was SARIMA (1, 0, 0) (1, 0, 0)12 (Log-likelihood = –78.53, AIC 

= 165.06) (Table 4). Temperature and precipitation of the current month, temperature (lagged by 1 and 2 months) and the 

SOI (lagged by 2 months) were each associated with cryptosporidiosis onset (Table 5). The model estimated with the 

climatic variables was a better fit than the model without these variables (Table 4). For giardiasis, the best model was 

SARIMA (1, 0, 0) (1, 0, 1)12 (Log-likelihood = –20.37, AIC = 48.74) (Table 4). The temperature and precipitation of the current 

month and SOI of the previous 2 months were associated with disease (Table 5). There was no apparent difference in models 

estimated with the climatic variables compared to models without these variables (Table 4) ... The findings from our study 

suggest that inter annual climate variability, indicated by the ENSO phenomenon (measured by the SOI) in association with 

regional temperature and precipitation has a general influence on enteric disease incidence. In particular, we have shown 

that regional climatic factors are significant predictors of salmonellosis and cryptosporidiosis but not campylobacteriosis or 

giardiasis.” 

• Temperature  

• Extreme precipitation 

and flooding 

 

 

Te Mana Ora 

(2023)15 

“Increased rainfall and flooding can result in runoff and contamination of recreational water, shellfish, and drinking water 

supplies with faecal pathogens from humans and animal (cattle) resulting in diseases causing gastroenteritis (giardiasis, 

salmonellosis). Additionally, runoff can cause contamination in water from toxic chemicals and heavy metals associated 

with causing cancer.” 

• Extreme precipitation 

and flooding 

• Extreme weather events 

• Extreme wind 

“Flooding can result in increased risk of gastrointestinal illnesses and infectious diseases, due to contamination or 

disruption to essential services such as electricity, water and sewerage.” 
• Extreme precipitation 

and flooding 

• Extreme weather events 

• Extreme wind 

“Flooding can increase the risk of food- and water- borne illness due to contamination or disruption to essential services 

such as electricity, water and sewerage.” 
• Extreme precipitation 

and flooding 

• Extreme weather events 
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• Extreme wind 

“Increased temperature can increase the risk of toxic algae blooms in freshwater environments. Exposure to algal blooms 

can cause skin rashes, stomach cramps, nausea, and numbness or tingling around mouth and fingertips.” 
• Temperature  

“Increased temperature can also increase the concentration of campylobacteriosis and salmonellosis in freshwater.” 

 
• Temperature  

“Increased temperatures can pose issues with food safety, increasing the risk of food spoilage and incidence of diseases 

such as salmonella infection.” 
• Temperature  

“Increased demand for water may lead to reduced water supply, affecting drinking water access and increase the risk of 

pathogen contamination from water sources and through disruption of hygiene practices in households (for example, acute 

respiratory and gastrointestinal illnesses).” 

• Temperature  

“Lack of water access or contaminated water in households due to damaged wastewater treatment processes can lead to an 

increased risk of gastrointestinal illnesses and infectious diseases [168]. Lack of water access can also contribute to 

household costs and the stress of managing a household, as families must negotiate childcare and caregiving 

responsibilities with limited water supplies.” 

• Fire  

Ministry for the 

Environment 

(2020)19 

“Changes in water availability from drought and lower rainfall will have consequences for all domains. They may contribute 

to a rise in diseases due to water-borne pathogens or a lack of hygiene (H3).” 
• Drought  

 

Howden-

Chapman et al. 

(2010)34 

“The combination of warmer temperatures and increased rainfall variability is likely to increase the intensity and frequency 

of food-borne and water-borne diseases.” 
• Temperature  

Lange and Gregor 

(2009)20 

“Climate change scenarios may increase the risk of contracting gastrointestinal disease caused by ingestion of pathogens 

(disease-causing microbes) in drinking- water. For example, increased water temperatures and/or decreased precipitation 

may result in growth of waterborne bacteria, and increased frequency and severity of precipitation can wash pathogens into 

the water supply source ... In New Zealand three main types of waterborne pathogens cause gastroenteritis:(1) bacteria (e.g. 

Campylobacter, Salmonella, Shigella, Yersinia and toxigenic Escherichia coli); (2) protozoa (e.g. Giardia and 

Cryptosporidium); (3) viruses (e.g. enteroviruses and noroviruses).” 

N/A 

“Climate change scenarios may also result in the presence of pathogens that are not a current health risk (new or re-

emerging), causing increased incidences of diseases such as Hepatitis A, Hepatitis E, Legionella or cholera. Scenarios that 

include warmer temperatures and low water levels may increase cyanobacterial levels leading to a rise in health impacts of 

cyanotoxins (on humans and animals).” 

N/A 

Savage (2006)22 “Water- and food-borne diseases tend to show marked seasonality, with peaks in early spring and summer. Higher 

temperatures favour proliferation of micro-organisms and are often associated with an increase in gastrointestinal 

infections.” 

N/A 

“Phytoplankton respond rapidly to changes in environmental conditions and so are sensitive indicators of environmental 

change. Toxic algal blooms can affect humans as a result of direct contact with the skin or through consumption of 

contaminated fish and other seafood. However, there is no straightforward relationship between the presence of an algal 

bloom and an outbreak of poisoning; human poisoning can occur in the absence of a bloom. There are two main types of 

biotoxin poisoning associated with temperate-to-cool coastal waters: paralytic shellfish poisoning and diarrhoeic shellfish 

poisoning. If sea surface temperatures rise, shifts in the distribution of these diseases could follow. Our coastline 

N/A 
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experienced toxic algal blooms form June to October 2003, affecting all the Council is monitoring sites, and the coast from 

Whareongaonga to East Cape was closed for shellfish gathering. It has been reported that the incidence of fish poisoning 

(Ciguatera) is associated with ocean warming in some eastern islands of the Pacific. It is uncertain whether Ciguatera could 

extend its range to higher latitudes (including New Zealand).” 

Ministry for the 

Environment 

(2020)23 

 

“Warmer temperatures and changes in rainfall can impact on water quality and availability, causing contamination or 

shortages, and heavy rainfall events can cause animal excrement and other pollutants to run off into water sources, 

contaminating them (Royal Society | Te Apārangi, 2017). Higher temperatures can lead to the growth of bacteria, such as 

campylobacter and cryptosporidium, which thrive in a warmer climate (McBride et al, 2014). Drought places pressure on 

water sources, potentially reducing the supply of water needed for maintaining hygiene (Woodward et al, 2001). 

Eutrophication is likely to increase from persistent low-flow periods, or sequences of dry spells punctuated by intense 

rainfall – which could increase exposure to cyanobacteria and toxic algae (Hughes et al, 2019).” 

• Temperature  

• Extreme precipitation 

and flooding  

 

“New Zealand has relatively high rates of water-borne illness; however, modelling indicates few additional deaths will result 

from gastroenteritis in a warmer climate (World Health Organization, 2014).” 

N/A 

Royal Society Te 

Apārangi (2017)24 

“Increasing temperatures will increase the likelihood of blooms of harmful algae, including blue-green algae 

(cyanobacteria). These algae produce toxins that can, by either contact or ingestion, cause liver damage, skin disorders, and 

gastrointestinal, respiratory and neurological symptoms [48]. These blooms can be widespread and long-lasting and have 

impacts on both commercial seafood harvesting and people reliant on non-commercial harvesting, particularly people of 

Māori and Pacific ethnicity [49, 50].” 

• Temperature  

“The projected impacts of climate change on toxic marine algae include changes to the geographic range of both warm- and 

cold- water species, changes in abundance and toxicity, and changes in the timing of the seasonal window of growth [56, 

57]. For example, unusually warm water conditions in 1998 triggered widespread toxic blooms along the east coast of New 

Zealand (including Wellington Harbour) [58]. Toxic marine algae can contaminate New Zealand’s shellfish [59]. The algae 

Gambierdiscus could cause Ciguatera fish poisoning, which results from people eating fish that have consumed toxins 

produced by the algae, if it was to become established [60]. This causes gastrointestinal upset followed by neurological 

conditions such as numbness, tingling or burning in the skin [60].” 

N/A 

“[Climate] events, flooding, and higher temperatures, are likely to interact with agricultural run-off, and affect the incidence 

of diseases transmitted through infectious drinking and recreational water. This can occur through contamination of 

drinking and recreational waters…It can also occur when conditions that are more suitable for bacterial growth are created 

[63, 64].” 

• Extreme weather events 

• Extreme precipitation 

and flooding  

• Temperature  

“Internationally, and in New Zealand, extreme rainfall events have been linked to increased levels of harmful 

microorganisms. These include Norovirus [70], and those causing cryptosporidiosis and giardiasis diarrhoea in treated 

drinking water supplies [71, 72]. An increased incidence of gastrointestinal illness in children can follow [73]. This 

established relationship suggests that extreme rainfall can be a key climatic factor influencing the incidence of waterborne 

disease [74]. Small community or private groundwater wells, and other drinking water supplies where water is untreated or 

minimally treated, are especially susceptible to contamination following extreme precipitation events [75].” 

• Extreme precipitation  

Holland et al. 

(2019)25 

“On the other hand, IPCC (Reisinger et al. 2014) and the Royal Society of New Zealand (2017) suggest that the risk of 

respiratory illness, such as asthma, heat-related death and water and food borne disease can be expected to increase. 

Considering the reliance on the Manawatū-Whanganui Region for aged care and the expectation of growth in this area, this 

will be important.” 

N/A 
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“Water and food-borne diseases [are] to increase, but connection to climate is complex = low confidence in specific 

projections…” 

 

Pearce et al. 

(2019)26 

“Increasing temperatures will increase the likelihood of blooms of harmful algae, including blue-green algae 

(cyanobacteria). These algae produce toxins that can, by either contact or ingestion, cause liver damage, skin disorders, and 

gastrointestinal, respiratory and neurological symptoms. These blooms can be widespread and long-lasting and can have 

impacts on commercial seafood harvesting and people reliant on non-commercial harvesting (particularly Māori and 

Pasifika people), as well as drinking water supplies and recreational water use.” 

• Temperature  

“Changing weather patterns, including more extreme rainfall events, flooding, and higher temperatures, are likely to interact 

with agricultural runoff, and affect the incidence of diseases transmitted through infectious drinking and recreational water. 

Conditions may also be more suitable for bacterial growth – extreme rainfall may be a key climatic factor influencing the 

incidence of waterborne diseases like Norovirus. Vibrio marine bacteria are highly responsive to rising sea temperatures, 

and may cause infected wounds, diarrhoea and septicaemia.”  

• Extreme precipitation 

and flooding 

Woolley et al. 

(2020)27 

“Increasing temperatures will increase the likelihood of blooms of harmful algae, including blue-green algae 

(cyanobacteria). These algae produce toxins that can, by either contact or ingestion, cause liver damage, skin disorders, and 

gastrointestinal, respiratory and neurological symptoms. These blooms can be widespread and long-lasting and can have 

impacts on commercial seafood harvesting and people reliant on non-commercial harvesting (particularly Māori and 

Pasifika people), as well as drinking water supplies and recreational water use.” 

• Temperature  

“Changing weather patterns, including more extreme rainfall events, flooding, and higher temperatures, are likely to interact 

with agricultural runoff, and affect the incidence of diseases transmitted through infectious drinking and recreational water. 

Conditions may also be more suitable for bacterial growth – extreme rainfall may be a key climatic factor influencing the 

incidence of waterborne diseases like Norovirus. Vibrio marine bacteria are highly responsive to rising sea temperatures, 

and may cause infected wounds, diarrhoea and septicaemia.”  

• Extreme precipitation 

and flooding 

 

Ministry of Health 

(2024)9 

“There will be cascading impacts on other environmental and social determinants of health, including threats to food 

security, water quality and availability, the spread of water- and vector-borne diseases, forced displacement of people, 

threats to livelihoods and social cohesion, disruption to education and health services, and additional pressures on housing 

(Lawrence et al 2018).” 

N/A 

Laking et al. 

(2024)10 

“Challenges of sanitation exposed people to the risk of gastroenteritis.”  • Extreme weather events 

 

Vector-borne diseases  

Citation Evidence  Climate change processes 

associated with outcome (if 

specified) 

Ministry for the 

Environment 

(2001)12 

“Another effect of climate change is the establishment risk of mosquito populations capable of transmitting infections such 

as the Ross River virus and dengue fever. Many studies suggest that under warmer conditions parts of Australia and New 

Zealand will become more favourable breeding sites for disease-carrying mosquitos … warmer conditions will encourage 

humans to spend more time outdoors. They will also tend to extend the range and transmission efficiency of these disease 

carriers.” 

• Temperature  
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Jones et al. 

(2014)14 

“Increased likelihood that mosquito vectors could establish in NZ, which could lead to local transmission of mosquito-borne 

disease (e.g. dengue, Ross River virus). Also possible impacts on other vector-borne disease (e.g., tick borne) and non-

vector-borne zoonotic diseases.” 

N/A 

Derraik and 

Slaney (2007)36 

“Global warming is likely to favor mosquito populations and extend the areas susceptible to mosquito-borne diseases 

(Reeves et al., 1994; Russell, 1998a; Githeko et al., 2000; Reiter, 2001). The increase in average temperatures in New Zealand 

due to climate change would likely increase the likelihood of disease outbreaks occurring, as it would extend the areas of 

suitable climate for invading vector species such as Ae. albopictus and Ae. aegypti, and increase the rate of 

pathogen/parasite transmission (Weinstein et al., 1995; Hales et al., 1997; Watson et al., 1997; de Wet et al., 2001; Woodward 

et al., 2001).” 

• Temperature  

 

Macinnis-Ng et al. 

(2023)37 

“Vector-borne diseases will increase under climate change globally (Caminade et al.2019) and many of the changes in 

disease exposure and severity under future climates in Aotearoa are well known (Bennett et al.2014). For instance, while 

cases of dengue fever in Aotearoa have been increasing due to travel, local transmission is unlikely despite rising cases 

globally due to climate change (Messina et al.2019). Ross River Virus is also likely to increase in the region under climate 

change but is more likely to spread within Aotearoa due to the presence of appropriate vectors (Damtew et al.2022).” 

• Temperature  

• Sea-level rise  

Te Mana Ora 

(2023)15 

“Flooding and storms can cause an increase in rodents and pests resulting in a greater risk of infectious diseases.” • Extreme precipitation 

and flooding  

• Extreme weather events 

• Extreme winds  

“Increased rainfall and coupled with increased temperatures can also increase the risk of mosquito- borne diseases.” • Extreme precipitation 

and flooding  

• Extreme weather events 

• Extreme winds 

“Increased temperature can also increase the risk of vector-borne diseases such as tick- and mosquito-borne diseases 

including Chikungunya, Dengue Fever, Ross River Virus and Zika.” 
• Temperature  

“Drought can reduce the size of waterbodies and create more stagnant water which are breeding grounds for mosquitoes, 

increasing the risk of infectious disease.” 
• Drought 

Woodward, Hales 

and de Wet 

(2001)16 

“Dengue fever has been identified as a vector-borne disease that is likely to pose an increased risk to New Zealand as 

climate changes. The mosquito species Aedes aegypti and Aedes albopictus are the two principal vectors of dengue. If they 

were inadvertently introduced, a warmer (and possibly wetter) climate would increase the likelihood that they would 

survive and become established.” 

N/A 

Ministry for the 

Environment and 

Stats NZ (2020)38 

“Conditions that favour the introduction of disease-carrying species, like mosquitoes for dengue fever, are also a concern for 

health.” 
• Temperature  

Lange and Gregor 

(2009)20 

“Changes in temperature and precipitation are expected to alter the distribution of a range of vector-borne diseases such as 

dengue fever and West Nile virus.” 
• Temperature 

• Extreme precipitation 

and flooding 

Savage (2006)22 “Vector-borne diseases are those requiring a biting insect, generally a mosquito, to facilitate the spread from person to 

person. We are fortunate that none of these diseases have naturalised in New Zealand – yet ... As the climate warms, the 

conditions become increasingly favourable for the survival and spread of exotic mosquitoes. Warmer temperatures directly 

• Temperature  
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affect the metabolism and speed up the lifecycle of insects, increasing the chance of insect pests surviving and becoming 

established in this district. Our defences include border security, surveillance, vector eradication, and primary health care. 

Mosquitos Aedes albopictus and Aedes camptorhynchus, potential vectors of dengue fever and Ross River virus, have been 

detected at New Zealand borders.” 

“Dengue fever is a mosquito-borne flu-like illness that may be mild or severe, and occasionally causes death. Dengue is 

endemic in tropical and sub-tropical regions around the world, where it is a major public health concern. It does not 

currently occur in New Zealand.” 

 

• Temperature  

“In New Zealand there currently are no mosquitoes that are capable of transmitting malaria; even under global warming 

scenarios considered by HOTSPOTS, the possibility of a malaria vector becoming established is considered unlikely. 

Computer modelling is yet to be developed for Ae. camptorhynchus and the vector for Japanese encephalitis, Aedes 

japonicus.” 

• Temperature  

Ministry for the 

Environment 

(2020)23 

“New Zealanders are already experiencing physical health impacts from climate hazards such as wildfire, floods, heatwaves, 

droughts and storms (Jones et al, 2014b). These hazards are projected to increase in frequency and severity. New Zealanders 

will also become exposed to zoonotic and water-borne diseases, which result from changes in the distribution of species, 

and changes in hydrological systems (Cann et al, 2013; Derraik and Slaney, 2007).” 

• Wildfire 

• Extreme precipitation 

and flooding 

• Drought 

• Extreme weather events 

“Although New Zealand is still relatively free of exotic vectors that transmit introduced parasites and pathogens to humans, 

an increase in average temperatures will extend the suitability of climate for exotic vectors, encouraging their migration and 

subsequent transmission of disease (Derraik and Slaney, 2007). Limited information is available on the exposure to vector-

borne diseases; however, it is likely that exposure will increase under RCP8.5 (McBride et al, 2014).” 

• Temperature  

 

“The potential influence of climate change on vector-borne and non-vector-borne zoonotic diseases is poorly understood 

and difficult to predict (Mills et al, 2010).” 

N/A 

Pearce et al. 

(2020)40 

“A particular concern for agriculture and human health with climate change is the establishment of disease vectors (e.g. 

ticks, mosquitos, plant-sucking insects) that would facilitate the spread of animal and plant diseases (Kean et al., 2015, 

Royal Society of New Zealand, 2017). There has never been a confirmed indigenously-acquired case of mosquito-borne 

disease in humans in New Zealand (Derraik and Slaney, 2015), so the potential for mosquito-borne diseases in New Zealand 

is a major concern. Some pathogens vectored by ticks (e.g. Theileria orientalis) and mosquitoes (e.g. West Nile virus and 

bovine ephemeral fever virus) are currently restricted in New Zealand due to temperature, but these diseases show 

explosive outbreak behaviour under favourable conditions (Kean et al., 2015). Twelve mosquito species were present in New 

Zealand before human settlement, and four exotic mosquitoes have since established. However, over 30 other mosquito 

species have been intercepted at national entry ports (Derraik and Slaney, 2007). The most important mosquito species that 

carry human disease worldwide, Aedes aegypti and Aedes albopictus, are not established in New Zealand (Derraik and 

Slaney, 2015). However, these species are regularly intercepted in New Zealand and could be more likely to survive after 

arrival under rising temperatures and changing rainfall patterns (Derraik and Slaney, 2007). This would result in New 

Zealand having an increased risk from mosquito- borne diseases, such as dengue, zika, and Ross River viruses, which 

regularly arrive in the country with infected travellers (Kramer et al., 2011). In addition, some mosquito species already 

present in New Zealand have been found to be potential vectors of viruses such as Chikungunya virus, dengue virus, Ross 

River virus, and Barmah forest virus (Kramer et al., 2011) ... Mosquito vectors of West Nile virus are already present in New 

• Temperature  

• Extreme weather events  
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Zealand and are projected to increase in both abundance and distribution with climate change (Kean et al., 2015). With 

multiple competent host species also present, preventing West Nile virus emergence in New Zealand may be either or both 

of: the prevention of the virus from entering the country, and the management of the existing mosquito populations at 

potential points of incursion (Kean et al., 2015) …  As for West Nile virus, the mosquito vectors for this disease are already 

present in New Zealand. Along with temperature increases, extreme weather events, such as drought followed by rewetting, 

can increase mosquito populations by changing water table levels, vegetation, and populations of aquatic predators (Royal 

Society of New Zealand, 2017).” 

Royal Society Te 

Apārangi (2017)24 

“Climate change also heightens the risks for New Zealand associated with a number of mosquito-borne and tick-borne 

diseases, currently absent from New Zealand. These include West Nile virus [135, 136], dengue fever [137], Murray Valley 

encephalitis [138], Japanese encephalitis [139], Ross River virus [140], and Barmah Forest virus [141], most of which are 

present in Australia. Importantly, there are emerging pathogens that have recently spread worldwide (such as chikungunya 

and Zika viruses), which are already present in the Pacific Islands and which could become more of a risk in New Zealand if 

climate change allows important disease-transmitting mosquitos to become established here [142-145].” 

• Temperature  

“There are a number of parasitic diseases that are characteristic of warmer climates, which do not occur in New Zealand, but 

which could become established in the country as a result of climate change. For example, the establishment of flies whose 

larvae infest skin [154] or of lung fluke-carrying snails [155].” 

• Temperature  

Pearce et al. 

(2019)26 

“There are a number of organisms, including mosquitoes, ticks, and fleas that can transmit infectious diseases between 

humans or from animals to humans. The seasonality, distribution and common occurrence of diseases spread by these 

carriers are largely influenced by climatic factors, particularly high and low temperature extremes, and rainfall patterns. 

Therefore, climate change may create favourable conditions and increase the risk of infectious disease transmission in some 

areas. Increased temperature, in particular, heightens the risk for mosquito-borne diseases which are currently absent from 

New Zealand because the mosquitoes that carry these diseases (Aedes aegypti and Aedes albopictus) are not established in 

our current climate (it is too cold) (Derraik and Slaney, 2015). These diseases include West Nile virus, dengue fever, Murray 

Valley encephalitis, Japanese encephalitis, Ross River virus, and Barmah Forest virus (most of these are present in Australia). 

Mosquito-borne diseases like Zika and chikungunya that are already present in the Pacific Islands could become more of a 

risk for New Zealand if climate change allows important disease- transmitting mosquitoes to become established here. 

Disease-carrying mosquitoes are often intercepted in New Zealand, particularly at sea ports – this is a particular concern for 

Tauranga going forward.” 

• Extreme precipitation 

and flooding  

• Temperature  

Woolley et al. 

(2020)27 

“There are a number of organisms, including mosquitoes, ticks, and fleas that can transmit infectious diseases between 

humans or from animals to humans. The seasonality, distribution and common occurrence of diseases spread by these 

carriers are largely influenced by climatic factors, particularly high and low temperature extremes, and rainfall patterns. 

Therefore, climate change may create favourable conditions and increase the risk of infectious disease transmission in some 

areas. Increased temperature, in particular, heightens the risk for mosquito-borne diseases which are currently absent from 

New Zealand because the mosquitoes that carry these diseases (Aedes aegypti and Aedes albopictus) are not established in 

our current climate (it is too cold) (Derraik and Slaney, 2015). These diseases include West Nile virus, dengue fever, Murray 

Valley encephalitis, Japanese encephalitis, Ross River virus, and Barmah Forest virus (most of these are present in Australia). 

Mosquito-borne diseases like Zika and chikungunya that are already present in the Pacific Islands could become more of a 

risk for New Zealand if climate change allows important disease- transmitting mosquitoes to become established here. 

• Extreme precipitation 

and flooding  

• Temperature 
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Disease-carrying mosquitoes are often intercepted in New Zealand, particularly at seaports – this is a particular concern for 

Tauranga going forward.” 

Ministry of Health 

(2024)9 

“There will be cascading impacts on other environmental and social determinants of health, including threats to food 

security, water quality and availability, the spread of water- and vector-borne diseases, forced displacement of people, 

threats to livelihoods and social cohesion, disruption to education and health services, and additional pressures on housing 

(Lawrence et al 2018).” 

N/A 

 

Respiratory and allergic diseases  

Citation Evidence  Climate change processes 

associated with outcome (if 

specified) 

Newnham 

(2022)39 

“In the health sector, there is mounting concern that the prevalence of allergy diseases will increase under climate change ... 

Indeed, climate change has already been suggested as one factor behind the increasing prevalence of allergic asthma (Beggs 

and Bambrick2005).” 

 

 

• Temperature  

• Altered patterns of 

precipitation 

“Climate change in concert with various human activities promotes the spread of invasive plant species that are already 

established in a region and provides opportunities for new introductions. The four plant sources mentioned above (grasses, 

Ambrosia, plantain and olive) already occur in New Zealand but apart from plantain have not yet been reported in any 

aerobiology surveys and are not known to be an allergy risk at present. Nevertheless, all these plant groups are likely to 

expand their ranges in New Zealand under warmer temperatures projected for this century, as is currently occurring in 

Australia.” 

• Temperature  

• Altered patterns of 

precipitation 

Jones et al. 

(2014)14 

“Possible impacts on asthma and other allergic conditions with changes in plant distribution, flowering and pollen 

production.”  

N/A 

Te Mana Ora 

(2023)15 

“Storms result in an increase of particulate matter, particularly airborne pollens, that can exacerbate asthma and other 

respiratory conditions.” 
• Extreme precipitation 

and flooding 

• Extreme weather events 

• Extreme winds 

“Increased temperatures can result in a longer period of pollination and aeroallergen production which can increase the 

health risks for people with respiratory issues and asthma.” 
• Temperature  

“A heatwave can cause elevated levels of ozone pollution, which can be harmful to people with asthma, and respiratory 

illnesses.” 
• Temperature 

“Drought can directly contribute to respiratory health issues and exacerbate existing ear, eye, or throat conditions through 

dry conditions and wind causing dust storms.” 
• Drought 

“Poor air quality due to drought can lead to an increase in emergency department visits and hospitalisations for people with 

asthma or other respiratory diseases.” 
• Drought 
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Woodward, Hales 

and de Wet 

(2001)16 

“Air pollution and extremes of temperature are each associated with increases in mortality from all causes, although 

stronger effects on respiratory and/or cardiovascular mortality have been reported. The effects of temperature and air 

pollution are generally more severe among older people and those with underlying illness.” 

• Temperature  

• Air pollution 

Health New 

Zealand –Te 

Whatu Ora (2023 

and 2023)17,18 

“The main causes of illness and death during a heatwave are related to cardiac conditions and to asthma and respiratory 

illness.” 
• Temperature  

 

Savage (2006)22 

 

“Increased summer temperatures may exacerbate the effects of photochemical air pollution from urban traffic fumes. 

However, when it is windy, fumes and pollution tend to be blown away. An increase in windy days from spring through to 

autumn could increase nuisance dust from ploughed or drought-affected paddocks. Dust is irritating to people, can coat 

leaves of vegetation and may get into water supplies. PM10 refers to the component of dust comprising respirable particles 

less than 10 microns is size. These particles are a health hazard and the Council monitors the amount in the air of the city 

and environs.” 

• Temperature  

“Climate change could increase the length of the hayfever and allergy season, and higher ambient concentrations of CO2 

have been experimentally shown to increase pollen production in specific plants. High pollen levels have been associated 

with acute asthma epidemics, often in combination with thunderstorms, however other studies have indicated that the 

effects of weather and aeroallergens on asthma symptoms are either small or insignificant. Causation, initiation and 

exacerbation of asthma is complex and it is not entirely clear how climate change would affect this disease.” 

N/A 

Ministry for the 

Environment 

(2020)23 

“Wildfires, as well as posing direct risks to life and health, can produce smoke that significantly impacts air quality, both 

locally and in other regions of New Zealand.” 

N/A 

Pearce et al. 

(2020)40 

“In addition, increased occurrence of drought and higher risk of wildfires may increase the concentration of dust and other 

particulate matter in the atmosphere around Auckland. Increases in the concentrations of particulates may cause 

respiratory health problems for Auckland residents.” 

• Drought 

• Wildfire 

 

Royal Society Te 

Apārangi (2017)24 

“Changes in temperature, rainfall and air stagnation (viii) affect air pollution levels with resulting risks to human health [111-

113]. Chronic health conditions such as asthma and chronic obstructive pulmonary disease are particularly affected by 

outdoor air quality [34, 114, 115].” 

• Temperature  

• Extreme precipitation 

and flooding  

“Climate change is expected to increase seasonal fire severity in New Zealand, with greater changes in the east and north of 

the country [6]. These fire events can have important negative effects on human health through emissions of PM10 and 

PM2.5 and ozone [119]. Particulate matter smaller than 2.5 μm in diameter (PM2.5) is associated with serious chronic and 

acute health effects, including lung cancer, chronic obstructive pulmonary disease, cardiovascular disease, and asthma 

development and exacerbation [120-122]. Patients with underlying diseases, the elderly, and children are particularly 

sensitive to particulate exposure [122, 123].” 

• Wildfire 

“Climate change may contribute to changes in the incidence of allergic illnesses, such as asthma. Greater concentrations of 

CO2, together with higher temperatures and changes in precipitation, extend the start or duration of the growing season, 

increase the quantity and allergic potential of pollen, and expand the spatial distribution of pollens [125-128]. In New 

Zealand, grasses form the main source of atmospheric pollen in spring and summer [128]. Historical trends show that 

climate change has already led to changes in the length of the growing season for certain plant species that are sources of 

allergenic pollens [129].” 

• Temperature  

• Extreme precipitation 

and flooding 
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Holland et al. 

(2019)25 

“On the other hand, IPCC (Reisinger et al. 2014) and the Royal Society of New Zealand (2017) suggest that the risk of 

respiratory illness, such as asthma, heat-related death and water and food borne disease can be expected to increase. 

Considering the reliance on the Manawatū-Whanganui Region for aged care and the expectation of growth in this area, this 

will be important.” 

N/A 

Pearce et al. 

(2019)26 

“Changes in temperature, rainfall, and air stagnation11 can affect air pollution levels and human health. Chronic health 

conditions such as asthma and chronic obstructive pulmonary disease are particularly affected by outdoor air quality. 

Climate change is expected to increase the risk of fire, which may cause more particulate emissions (PM10 and PM2.5) as 

well as ozone. Particulate matter smaller than 2.5 μm in diameter (PM2.5) is associated with serious chronic and acute 

health effects, including lung cancer, chronic obstructive pulmonary disease, cardiovascular disease, and asthma 

development and exacerbation. The amount of soil-derived PM10 dust in the air may also increase in areas more frequently 

affected by drought. Due to extended growing seasons with climate change (due to higher CO2 and higher temperatures), 

allergenic pollen may become more abundant in the atmosphere (seasonally, spatially and at higher volumes).” 

• Temperature  

• Extreme precipitation 

and flooding  

Woolley et al. 

(2020)27 

“Changes in temperature, rainfall, and air stagnation11 can affect air pollution levels and human health. Chronic health 

conditions such as asthma and chronic obstructive pulmonary disease are particularly affected by outdoor air quality. 

Climate change is expected to increase the risk of fire, which may cause more particulate emissions (PM10 and PM2.5) as 

well as ozone. Particulate matter smaller than 2.5 μm in diameter (PM2.5) is associated with serious chronic and acute 

health effects, including lung cancer, chronic obstructive pulmonary disease, cardiovascular disease, and asthma 

development and exacerbation. The amount of soil-derived PM10 dust in the air may also increase in areas more frequently 

affected by drought. Due to extended growing seasons with climate change (due to higher CO2 and higher temperatures), 

allergenic pollen may become more abundant in the atmosphere (seasonally, spatially and at higher volumes). However, 

improvements in outdoor and indoor air quality may be realised with ongoing warming and consequent reductions in 

wintertime domestic fire use, as well as a move towards an electrified vehicle fleet.” 

• Temperature  

• Extreme precipitation 

and flooding  

 

Laking et al. 

(2024)10 

“Silt and contaminants were a health hazard that caused an increase in respiratory problems. This was especially so during 

early remediation. At that time, people did not know of the danger and did not use suitable personal protective 

equipment.” 

• Extreme weather events 

“There were concerns about the exacerbation of respiratory illness in the community and for those with other chronic 

health states. We heard there was little public information as to risks, including for those with pre-existing respiratory or 

chronic illness. When people in Hawkes Bay started cleaning up, they did so without personal protective equipment and 

without safety briefing as to the hazards of silt, including exposure to sewage, agricultural chemicals, and hydrocarbon 

products.” 

• Extreme weather events 

“Some had respiratory and skin infections, attributable to exposure to polluted silt and other hazards.”  

 
• Extreme weather events 

 

Diseases (non-specific, communicable and non-communicable)  

Citation Evidence  Climate change processes 

associated with outcome (if 

specified) 
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Ministry for the 

Environment 

(2001)12 

“Higher temperatures are expected to reduce winter illnesses ... A warmer climate would also allow the better establishment 

and spread of mosquitos capable of transmitting diseases such as Ross River virus and dengue fever.” 
• Temperature  

 

Jones et al. 

(2014)14 

“It is likely that migrants and refugees will arrive in New Zealand from climate-change affected areas. May exacerbate 

existing housing shortage resulting in household overcrowding and increased incidence of some infectious diseases.”  

N/A 

“High temperatures may exacerbate photochemical air pollution with impacts on respiratory disease. Hot, dry conditions 

increase potential for bush/forest fires, where smoke impacts people with cardiorespiratory disease.” 

N/A 

Wilson et al. 

(2011)64 

“Because of their biological base and ecological origins, many infectious diseases [mosquito-borne diseases, enteric 

diseases and other infectious diseases] are likely to be substantially influenced by climate change.”  

N/A 

Chaseling, Morris 

and Ravanelli 

(2023)41 

“Furthermore, despite New Zealand public health agencies acknowledging the heat–health risks associated with extreme 

heat, very little evidence exists demonstrating the increased risk of morbidity and mortality within New Zealand. In fact, 

research has only demonstrated an increase in adverse cardiovascular events in New Zealand during colder months and 

these studies were all conducted prior to 2012. Māori peoples also have a disproportionally greater prevalence of IHD and 

are 1.5 times more likely to be hospitalised for CVD causes compared to non-Indigenous New Zealanders. However, to the 

best of our knowledge, no evidence exists whatsoever demonstrating negative cardiovascular outcomes for Māori peoples 

during extreme heat events.” 

• Temperature  

Davis et al. 

(2016)42 

“P&I [pneumonia and influenza] mortality is significantly elevated about three weeks after both cold days and dry days. 

Relationships are slightly stronger with temperature than with dew point temperature, but as these variables are positively 

correlated, similar responses are expected. There likewise are associations between cold and dry air and extended mortality 

episodes. Because the disease latency is built into the analysis, these results indicate that below normal temperature and 

humidity precede broad peaks in P&I mortality by up to 19 days. In addition, days with elevated mortality tend to be colder 

and drier (after accounting for lagged effects) … Influenza has a very pronounced cold-season peak (from June to October) 

in Auckland, where winters tend to be moderately cool and humid (Table 3).” 

• Temperature  

• Humidity  

Te Mana Ora 

(2023)15 

“Damp and water-damaged homes can lead to mould and poor air quality, causing respiratory health issues including 

asthma, respiratory infections, and rheumatic fever.” 
• Extreme precipitation 

and flooding 

• Extreme weather events  

• Extreme winds  

“Crowding of emergency relief centres from displaced residents can also impact health, including increased risk of 

infectious diseases.” 
• Extreme precipitation 

and flooding 

• Extreme weather events  

• Extreme winds 

“Sea level rise could introduce saline water into drinking and groundwater supplies which can lead to an increased risk of 

communicable diseases including diarrhoea, rashes, skin infections, and eye infections.” 
• Sea-level rise  

“Increased temperatures can have a positive impact in reducing winter illness, such as influenza, and mortality due to cold 

temperatures.” 
• Temperature  

“Drought results in more airborne dust and particulate pollution which has negative cardiovascular outcomes, especially in 

adults over the age of 65.” 
• Drought 

“The smoke from wildfires can impact air quality and therefore the health of communities. Wildfire smoke has a significant 

amount of particulate matter and toxic gases within it which are especially harmful to those with respiratory and 
• Wildfire  
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cardiovascular conditions. This will also likely result in an increase in hospitalisations and presentations to emergency 

departments. Smoke from wildfires can also increase the risk of cancer developing in the long-term in individuals who have 

been exposed to toxic compounds in the air.” 

 

Woodward, Hales 

and de Wet 

(2001)16 

“Air pollution and extremes of temperature are each associated with increases in mortality from all causes, although 

stronger effects on respiratory and/or cardiovascular mortality have been reported. The effects of temperature and air 

pollution are generally more severe among older people and those with underlying illness.” 

• Temperature  

• Air pollution 

Bolton et al. 

(2019)72 

“The health risks include those that are direct, such as changes to the intensity or frequency of natural hazards such as 

flooding, drought and fire, and those related to climate-sensitive disease shifts such as the introduction of exotic vectors and 

the transmission of vector borne diseases.” 

N/A 

Health New 

Zealand – Te 

Whatu Ora 

(2023)17 

“The main causes of illness and death during a heatwave are related to cardiac conditions and to asthma and respiratory 

illness. Specifically, the cardiovascular system can experience stress from increased pumping of blood to the skin to cool the 

body, while higher levels of air pollution exacerbate respiratory symptoms. Kidney disease, diabetes, nervous system 

disease and cancer have also been identified as factors contributing to death during extreme heat events (Bunker et al 2015; 

Hajat et al 2010; Public Health England 2015b).” 

• Temperature  

Health New 

Zealand –Te 

Whatu Ora 

(2023)18 

“The main causes of illness and death during periods of high heat are related to cardiac conditions and to asthma and 

respiratory illness … Exposure to excessive heat also can cause: heat rash … sunburn … heat cramps … heat exhaustion … 

heatstroke/sunstroke.”  

• Temperature  

Ministry for the 

Environment 

(2020)19 

“Risks to physical health from exposure to storm events, heatwaves, vector-borne and zoonotic disease, water availability 

and resource quality and accessibility, due to changes in temperature, rainfall and extreme weather events.” 
• Extreme precipitation 

and flooding 

• Extreme weather events 

• Temperature  

Climate Change 

Adaptation 

Technical 

Working Group 

(2017)71 

“Climate change is increasingly being recognised as a serious emerging risk to public health. Some of the potential impacts 

will be direct, such as injury and illness from extreme weather events, while others will be indirect, such as increased 

incidences of existing and new diseases ... There will be some groups and locations in New Zealand that will be more 

vulnerable to climate- related risks and have less capacity to adapt. More research is needed to understand which these 

groups are and where such hotspots are located.” 

• N/A 

Minister of Health 

(2023)43 

“We are seeing more public health emergencies including disease outbreaks, as well as natural disasters caused by climate 

change. These emergencies disproportionately affect women.” 
• Extreme weather events 

Holland et al. 

(2019)25 

“Indirect impacts include increased incidence of existing and new diseases – more frequent pandemics…” N/A 

Ministry of Health 

(2024)9 

“These types of extreme weather events are increasing in frequency and severity. Their direct health impacts include injury, 

illness and impacts on mental health and wellbeing." 
• Extreme weather events 

 

Skin infections  

Laking et al. 

(2024)10 

“Some had respiratory and skin infections, attributable to exposure to polluted silt and other hazards.”  • Extreme weather events 
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Indirect  

Mental health, including climate anxiety and self-harm  

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Ministry for the 

Environment 

(2022)44 

“Children and young people can be more vulnerable to the emotional and psychological impacts of this disruption.” • Temperature  

McBride et al. 

(2021)63 

Psychological distress related to climate concern, where “concern is a diluted form of anxiety linked to worry”.  N/A 

Jones et al. 

(2014)14 

“Increased stress and mental health issues (e.g. farmers with drought, victims of extreme weather, climate migrants and 

refugees). Young people may suffer anxieties about catastrophic climate change, not unlikely those experienced by children 

growing up with the fear of nuclear war. Loss of coastal land, urupā (cemeteries), marae (traditional Māori meeting places) 

and other sites of cultural significance will add to the existing higher rates of mental illness and suicide behaviour 

experienced by Māori.” 

• Drought 

 

Williams, Hill and 

Spicer (2016)45 

“Over the course of the study period, mean temperatures increased in New Zealand, with an average increase of 0.01 °C per 

year. On the other hand, self-harm incidents resulting in hospitalisation declined markedly, with a linear model suggesting a 

downward trend of 1.8 fewer incidents of self-harm resulting in hospitalisation per 100,000 per year … The size of this effect 

was about 0.7% extra incidents of self-harm resulting in hospitalisation per °C … Overall, it remains challenging to predict 

how climate change will affect the incidence of self-harm in New Zealand. While the estimated effect of irregular daily 

variation in temperature appears to suggest that global (and regional) warming may increase self-harm incidence slightly, 

this conclusion would be more strongly justified were we able to show that seasonal and geographical variation had similar 

effects.” 

• Temperature  

 

 

Johnson, Fisher 

and Parsons 

(2022)47 

“Residents agreed that future climate-related change, including warming ocean temperatures, sea-level rise, and ocean 

acidification could further impact kaimoana availability. While this evoked sadness because of the emotional, cultural, and 

spiritual value of kaimoana, most people stated it would have a negligible effect on their ability to secure enough food and 

ensure physical wellbeing for their household.” 

• Water temperature  

• Sea-level rise  

• Ocean acidification 

 

Williams, Hill and 

Spicer (2015)46 

“In this study, irregular variation in temperature had a positive relationship with suicide incidence, with approximately 1.8 % 

more suicides for every 1 °C increase in temperature … Furthermore, seasonable variation in temperature had a relationship 

with suicide incidence that was close to zero. That is, hotter times of the year were not consistently associated with higher 

suicide risk.” 

• Temperature 

  

Beautrais (2018)49 “Suicide risk factors and precipitants. Based on all available information the single most important factor contributing to the 

suicide death was determined. The most common precipitant was existing mental illness (53/185 people, 28.6%). 

Relationship breakups or separations were common, occurring in 20% (n = 37). The other precipitating factors included the 

following: conflict or arguments (n = 15, 8.1%), physical health problems (n = 23, 12.4%), legal charges or issues (n = 10, 

5.4%), acute alcohol or drug intoxication (n = 6, 3.2%), life ‘struggles’ or accumulated problems (n = 4, 2.1%), work problems 

(n = 2, 1.1%) and the recent death of a family member or friend (n =2, 1.1%). In 16 cases (8.6%), there were a variety of other 

• Extreme weather events 
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reasons. In eight cases (4.3%), coronial records provided insufficient data to determine a reason or precipitant for the death. 

Severe weather events were scarcely mentioned.” 

Macinnis-Ng et al. 

(2023)37 

“The New Zealand Health Navigator website defines climate change anxiety, or anipā ote huringa āhuarangi, as ‘a sense of 

fear, worry or tension linked to climate change’. This anxiety, also known as ‘eco-anxiety’, can come from ‘the pressure to 

take individual action while seeing societal inaction’ (Health Navigator New Zealand 2023). Globally, mental health risks – 

including anxiety, stress, post-traumatic stress disorder (PTSD) and even suicide – are predicted to increase as temperatures 

continue to rise and people experience more extreme weather events (Pörtner et al. 2022). Any increase in mental health risk 

in Aotearoa will challenge a mental health system that is already in crisis. Aotearoa is known for having the highest youth 

suicide rate in the OECD…” 

• Temperature  

• Sea-level rise  

Te Mana Ora 

(2023)15 

“Displacement, damage and loss of housing from flooding, storms or extreme wind are associated with overall poor mental 

health outcomes including Post Traumatic Stress Disorder, anxiety, depression and increased risk of suicide.” 
• Extreme precipitation 

and flooding  

• Extreme weather events 

• Extreme winds 

“Living in a flood-zone and anticipating potential flooding can also cause general mental distress, depression, anxiety and 

sleep disturbance.”  
• Extreme precipitation 

and flooding  

• Extreme weather events 

• Extreme winds 

“Stress from the loss of housing and housing issues can result in an increase in tobacco, alcohol and other substance use, 

increase in medication need and use.” 
• Extreme precipitation 

and flooding  

• Extreme weather events 

• Extreme winds 

“Climate change has significant impacts on mental health and wellbeing, from both the impacts of climate change events, 

such as a storm or flood event, and from the incremental changes and losses that communities may experience due to 

climate change. Additionally, the overall threat of climate change and climate events can create feelings of hopelessness 

and despair, due to the magnitude and complexity of the threat of climate change.” 

• Extreme precipitation 

and flooding  

• Extreme weather events 

• Extreme winds 

• Temperature  

“Coastal communities' wellbeing and mental health will likely be impacted through the physical insecurity of sea level rise.” • Sea level rise 

“Displacement due to sea level rise and coastal erosion from sea level rise is associated with higher rates of anxiety, 

depression, and Post Traumatic Stress Disorder.” 
• Sea level rise  

“Climate change has significant impacts on mental health and wellbeing, from both the impacts of climate change events, 

such as a storm or flood event, and from the incremental changes and losses that communities may experience due to 

climate change. Additionally, the overall threat of climate change and climate events can create feelings of hopelessness 

and despair, due to the magnitude and complexity of the threat of climate change.” 

• Sea level rise  

“Fishing, tourism, diving, and other recreational activities that rely on our ocean environment may be negatively impacted 

causing financial stress and mental distress to communities who rely on the ocean and natural environment for their income 

and recreation.” 

• Temperature  

“Increased temperature can also influence mood and mental health and can result in higher incidence of aggressive 

behaviour, violence and suicide.” 
• Temperature  
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“Water insecurity and drought have been shown to have considerable impact on mental health (including depression, 

anxiety, and increased risk of suicide), particularly in rural communities, and for families and farmers whose livelihoods are 

dependent on water for growing crops.” 

• Drought 

“The mental health of residents living in wildfire-prone areas or who have lost their home to a wildfire can experience 

negative mental health outcomes, including higher levels of mental distress, anxiety, general anxiety disorder, and post-

traumatic stress disorder.” 

• Fire 

Ministry for the 

Environment 

(2020)23 

“Climate change has several implications for the mental health and wellbeing of New Zealanders. The harm experienced or 

witnessed when exposed to extreme events can cause trauma (Berry et al, 2010). Mental health risks range from minor stress 

and distress to clinically recognised disorders such as anxiety and post-traumatic stress (Royal Society | Te Apārangi, 2017). 

Communities may also experience disruptions to environmental and social determinants of health. For example, disruption 

of the relationship between individuals and their environment can cause risks to mental health (Royal Society | Te Apārangi, 

2017), as can the loss of livelihoods, poverty, and displacement (Berry et al, 2010). Loss of autonomy and feelings of 

helplessness (eg, from being unable to stop the beach in front of your property eroding) can also affect mental health. 

Finally, fear and grief associated with climate change and expected loss itself can cause trauma (Jones, Keating et al, 2014; 

Cunsolo and Ellis, 2018).” 

• Extreme weather events 

 

Ministerial 

Inquiry into Land 

Uses in Tairāwhiti 

and Wairoa 

(2023)50 

“The Panel found that lives and livelihoods were put at risk. People were isolated, and suffered trauma to their social, 

emotional, and mental health. Woody debris and sediment caused destructive debris flows and resulted in widespread 

damage to properties, infrastructure and ecosystems. These symptoms of failure, weaponised by cyclonic winds and 

weather bombs, have created an emergency and require urgent clean-up action … The residue of sediment and woody 

debris dumped across the region continues to impact the physical, and mental wellbeing of affected communities … The 

impact that has been inflicted upon the Tairawhiti and Wairoa regions is profound ... At the whanau and community level, 

people shared highly personal stories about the heavy physical and emotional toll of the recent and cumulative severe 

weather events. People reported increased anxiety and depression, fear and paranoia, and feeling overwhelmed, stressed 

and abandoned. Across all our engagements, we got the strong sense that people and communities are exhausted, 

frustrated, and that they have reached the end of their capacity.”  

• Extreme weather events 

McBride (2022)73 “We emphasise in our operationalisation of climate anxiety that we do not consider this a “disorder” … while climate 

anxiety may be chronic, it is also a response to a very tangible, existential threat (see CCC, 2021; IPCC, 2018). Anxiety 

regarding climate change is an appropriate response if one trusts scientific literature; therefore, we do not view climate 

anxiety as an anxiety disorder.” 

N/A 

Howden-

Chapman et al. 

(2010)34 

“Mental health issues, as mentioned above, have been shown to follow environmental disasters. Mental health problems 

ranging from depression to suicide can arise from a range of effects associated with climate change, such as prolonged 

drought and economic losses that follow.” 

• Temperature  

 

Broadbent et al. 

(2022)51 

“More frequent and intense weather events such as flooding, storms, and forest fire are also likely to directly impact people’s 

health and wellbeing. Climate change may also have a negative effect on many people’s mental health. Various communities 

are already anxious about the implications of climate change and as impacts become more severe, anxieties could get 

worse.” 

• Extreme weather events  

Ministry for the 

Environment and 

Stats NZ (2020)38 

“Some people can experience feelings of hopelessness and frustration when the problem of climate change feels too big, 

too complicated, and completely overwhelming (Moser, 2009). These feelings of eco-anxiety or climate anxiety also relate to 

concern for future generations – as people become anxious about a climate disaster, their concern for the fate of their 

• Temperature 
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children and grandchildren increases (Albrecht, 2011). There is a growing awareness that young people are particularly at 

risk from eco-anxiety as they look at an uncertain future where their lives will be different to those of their parents and 

grandparents due to the effects of climate change (Fritze, Blashki, Burke, & Wiseman, 2008). Experiencing severe weather 

events such as floods, storms, or droughts can be traumatic and can lead to anxiety and depression. People who are forced 

to move as a result of climate change have to leave familiar surroundings and, in the process, break personal and cultural 

bonds, which can affect mental health (Stephenson et al., 2018).” 

“The environment is at the heart of our identity as Kiwis – it shapes our economy, culture, and lifestyle. The degradation or 

alteration of familiar environments can therefore cause grief, a sense of loss, and anxiety. The impacts go further for some, 

with acute and chronic mental health effects that include strained social relationships, depression, suicide, substance 

abuse, loss of identity, as well as feelings of helplessness, fear, and fatalism (Clayton, Manning, Krygsman, & Speiser, 2017). 

These anxieties are likely to occur more often as awareness of the risks and consequences from climate change increases 

(Coyle & Van Susteren, 2011).” 

• Temperature  

 

Lange and Gregor 

(2009)20 

“Climate change scenarios may have wider impacts on the health and well-being of groups and individuals. For example, 

increased severity and/or frequency of extreme events such as floods, droughts or storms can have major impacts on safety 

(e.g., risk of drowning or trees falling) and on stress levels (being separated from friends and family by flooded roads or 

coping with the impacts, business decisions or competition over scarce resources related to a drought).” 

• Extreme weather events  

Minister of Health 

(2023)48 

“Rural areas are more exposed to climate-related events, such as droughts, flooding and sea-level rise, than urban areas. 

The toll on wellbeing from these events on people and their livelihoods, or concern for future events, is immense and 

expected to worsen as they become more frequent.” 

• Drought 

• Sea-level rise  

• Extreme precipitation 

and flooding 

Minister of Health 

(2023)67 

“An increase with more significant weather events could bring increased impacts on people’s mental health and 

wellbeing…” 

N/A 

Ministry for the 

Environment & 

Stats NZ (2023)21 

“Two thirds of New Zealander's live in areas prone to flooding and rising sea levels. Food insecurity, loss of livelihoods and 

uncertainty around climate change have ongoing effects on mental health.” 
• Extreme precipitation 

and flooding  

• Sea-level rise 

“Extreme climate events have been associated with elevated levels of anxiety, depression and post-traumatic stress 

disorder. Increased frequency of extreme events can lead to exhaustion and emotional tolls on individuals and 

communities.” 

• Extreme weather events 

“Climate anxiety, including feelings of hopelessness and frustration, particularly affects some groups.” N/A 

Ministry for the 

Environment 

(2020)23 

“In addition, physical health and mental health are strongly related: poor physical health can worsen mental health and vice 

versa (Ohrnberger et al, 2017).” 

N/A 

“Climate change has several implications for the mental health and wellbeing of New Zealanders, as the harm experienced 

or witnessed when exposed to extreme events can result in mental trauma (Berry et al, 2010). Mental health risks from 

exposure to climate hazards range from minor stress and distress through to clinically recognised disorders such as anxiety 

and post-traumatic stress disorders (Royal Society | Te Apārangi, 2017) .. .Loss of autonomy and feelings of helplessness from 

being unable to stop the beach in front of your property eroding, for example, can also impact mental health. Finally, fear 

and grief associated with climate change and expected loss itself can cause trauma (Cunsolo and Ellis, 2018; Jones et al, 

2014a).” 

N/A 
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“Exposure to environmental hazards is also a source of mental distress (World Health Organization, 2019). For example, 

mental trauma can be caused by the harm experienced or witnessed during an extreme weather event, as well as from the 

economic implications of damage to communities and property (Berry et al, 2010). Extreme weather events are projected to 

increase in frequency and intensity across all of New Zealand, and will interact with these risk factors.” 

• Extreme weather events  

“It is clear that New Zealanders’ exposure to extreme weather events and ecosystem change will increase, increasing the 

impacts on mental health and wellbeing. Increased risks to mental health are likely to lead to an increasing incidence of 

mental health problems and may increase the likelihood of suicide mortality (Berry et al, 2010).” 

• Extreme weather events 

Royal Society Te 

Apārangi (2017)24 

“Sea level rise and coastal retreat require people to leave their homes. This can cause uncertainty for vulnerable populations 

and lead to mental health issues from the trauma of leaving familiar surroundings, the breaking of social ties, and the 

difficulty of resettlement [31, 32].” 

• Sea-level rise  

Glavinovic et al. 

(2023)52 

“Previous experiences informed descriptions of adverse weather event effects on rural communities, including…stress and 

anxiety.” 
• Extreme weather events 

Viehoff et al. 

(2022)53 

“…Agriculture is a significant part of the country's economic and is susceptible to climate change. For instance, the 

difference between a good and bad production year resulting from a severe drought can cost as much as 1.5 per cent of GDP, 

or more than $1 billion [12]. All these examples can negatively impact many people's mental health outcomes, causing them 

to experience anxiety or even worse conditions [13].” 

• Drought 

“Conversely, Hawke's Bay is a region with a large amount of farming and thus a reliance on rainfall for local industry. The 

inverse relationship shown here represents a known issue, the effects of drought on population wellbeing.” 
• Drought 

Holland et al. 

(2019)25 

“Indirect impacts include increased incidence of existing and new diseases … increased stress and mental health issues.” N/A 

Pearce et al. 

(2019)26 

“Sea-level rise and coastal erosion, as well as river flooding, may require people to leave their homes. This can cause 

uncertainty and lead to mental health issues from the trauma of leaving familiar surroundings, the breaking of social ties, 

and the difficulty of resettlement.” 

• Sea-level rise  

“Increased temperatures, extreme weather events, and displacement of people from homes and communities will have 

significant mental health and wellbeing consequences. These range from minimal stress and distress symptoms to clinical 

disorders such as anxiety, depression, post- traumatic stress and suicidal thoughts. For New Zealanders, the natural 

environment is at the heart of the nation’s identity. Disruption of bonds with the natural environment (e.g. through 

relocation of communities) can cause grief, loss and anxiety.” 

• Temperature  

• Extreme weather events  

Woolley et al. 

(2020)27 

“Sea-level rise and coastal erosion, as well as river flooding, may require people to leave their homes. This can cause 

uncertainty and lead to mental health issues from the trauma of leaving familiar surroundings, the breaking of social ties, 

and the difficulty of resettlement.” 

• Sea-level rise  

“Increased temperatures, extreme weather events, and displacement of people from homes and communities will have 

significant mental health and wellbeing consequences. These range from minimal stress and distress symptoms to clinical 

disorders such as anxiety, depression, post- traumatic stress and suicidal thoughts. For New Zealanders, the natural 

environment is at the heart of the nation’s identity. Disruption of bonds with the natural environment (e.g. through 

relocation of communities) can cause grief, loss and anxiety.” 

• Temperature  

• Extreme weather events  

 

Ministry of Health 

(2024)9 

“Less obvious but also likely to cause significant human suffering are the indirect health impacts of climate change. As the 

effects of climate change become more frequent and extreme, we will have less time and fewer resources to recover 

N/A 
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between events … Navigating and anticipating these cascading impacts also negatively affects mental health and wellbeing 

(Hickman et al 2021; Tiatia-Seath et al 2018).” 

Laking et al. 

(2024)10 

“The community still has widespread mental health effects (i.e. sleep, disruption, anxiety, depression) associated with 

extreme weather. Rain anxiety and climate fatigue are new phenomena affecting many across the region. Mental health 

remains culturally stigmatised and there is not enough support.” 

• Extreme weather events 

“Physical and human losses from Cyclone Gabrielle have brought stress, anxiety and trauma to those directly impacted, as 

well as to frontline staff and volunteers.” 
• Extreme weather events 

“Participants expressed symptoms of Solastalgia | Matemate-ā -one, spiritually intensified grief over loss of ancestral land 

and culture, and inability to re- turn home. This was especially manifest where there had been loss and damage to urupā.”   
• Extreme weather events 

“The people directly affected by the cyclone suffered extreme and enduring mental trauma. They told us of the loss of 

homes and assets, loss of livestock, and loss of connection to family history and the past. Their plans or their future, and 

control over their lives, income and livelihood, all seemed doubtful. Many had altogether lost hope. These feelings were 

made worse by the thought that it could happen again at any time, and the fear they might be forgotten about an 

abandoned."” 

• Extreme weather events 

“Many health providers and community workers are concerned about late psychological morbidity, that may not show up 

until after mental health support is no longer available. 
• Extreme weather events 

“Community members reported an ongoing mental health burden, manifested in symptoms such as panic attacks, 

depression and anger. ‘Rain anxiety’ is a new, persisting, and widely reported manifestation. Mental health coping 

strategies varied, from self-medication with alcohol through to mutual support networks.”  

• Extreme weather events 

 

Access to safe drinking water and food supplies 

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Ministry for the 

Environment 

(2001)12 

“Drought periods would also lead to poorer water quality in areas where water supplies struggle to meet demand.” 

 
• Drought 

 

Henwood et al. 

(2019)54 

“With climate change an advancing reality, security and safety of drinking water are key concerns for remote rural 

communities. The outcomes from the E. coli monitoring studies converge with the climate change findings to signal 

increased risk of contamination going forward. Higher average air temperatures combined with decreasing general rainfall 

(excluding specific storm events) mean higher water storage temperatures with water being held for longer periods in tanks, 

providing the conditions under which microbes can multiply to unhealthy levels in drinking water. Despite the generally low 

levels of E. coli found in the drinking water samples in this study, the above convergence suggests that the risk of microbial 

contamination of existing water supplies in these communities will continue to grow and that preventative measures should 

be considered urgently.” 

• Temperature  

• Extreme precipitation and 

flooding and flooding 

 

Jones et al. 

(2014)14 

“Increased global food prices may exacerbate food insecurity and therefore compromise nutrition for some groups.”  N/A 
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Johnson, Fisher 

and Parsons 

(2022)47 

“Decreases to to kaimona (seafood) especially mullet and shellfish such as mussels, pāua (abalone), kina (urchin) and 

crayfish.” [local consequences of biophysical impact] 
• Sea-level rise  

• Ocean acidification  

• Water temperature  

“Household water shortages for those not connected to mains water supply.” [local consequences of biophysical impact] • Drought 

“Decreases in tuna (eel) abundance.” [local consequences of biophysical impact] • Drought  

• Water temperature  

“Increased temperatures could change the growing of crops and distributions of productive land around Aotearoa which 

may lead to food price increases and compound existing food insecurity.  

Increased temperature could create serious health risk to livestock through heat stress, and through an increase in parasites 

or introduction of new parasites that effect the health of livestock. This will likely increase the costs of animal products and 

increase food insecurity.” 

• Temperature  

“Increased temperatures could also have a positive impact on food security due to the increased growing season of certain 

crops.” 
• Temperature 

“Lack of water access can also contribute to household costs and the stress of managing a household, as families must 

negotiate childcare and caregiving responsibilities with limited water supplies.” 
• Temperature 

“Reduced water supply may affect drinking water access and increase the risk of pathogen contamination from water 

sources and through disruption of hygiene practices in households (for example, acute respiratory and gastrointestinal 

illnesses).” 

• Drought 

“Drought can increase the cost of food, especially fresh nutritious food. The increasing costs and food insecurity can make 

fresh foods less available to low-income households, further impacting the health outcomes and health inequities of 

communities.” 

• Drought 

“There is a risk of ash and fire debris contaminating water supplies, equally there can be a reduction in available water that 

can be accessed due to a wildfire.” 
• Fire 

“Crops could be destroyed, and livestock killed from a wildfire, potentially resulting in increased costs of animal products 

and increase food insecurity.” 
• Fire 

Woodward, Hales 

and de Wet 

(2001)16 

“Effects on human health may include repercussions arising from vulnerabilities in the agricultural sector (such as changing 

crop suitability, susceptibility to droughts and enhanced spread of some agricultural pests), vulnerabilities relating to water 

resources (such as impacts on water availability and quality, agricultural irrigation and power generation) and impacts in 

the coastal zone (such as loss of land, and damage to infrastructure resulting from coastal erosion and flooding).” 

• Extreme precipitation and 

flooding 

• Drought 

“Droughts add to the pressures on drinking water supplies, jeopardising both the quantity of flows and their quality. Heavy 

rainfall events may also be associated with outbreaks of water- borne infections.” 
• Extreme precipitation and 

flooding 

• Drought 

Bolton et al. 

(2019)72 

“Indirect impacts include an increased risk of crop damage or disease, food spoilage or food and water contamination that 

could affect food and water security and safety, and diffuse impacts that include intergenerational inequity and migration 

or environmental displacement.” 

N/A 

Ministry for the 

Environment 

(2020)19 

“Risk to potable water supplies (availability and quality) due to changes in rainfall, temperature, drought, extreme weather 

events and ongoing sea-level rise.” 
• Extreme precipitation and 

flooding 

• Temperature 

• Drought 
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• Extreme weather events 

• Sea-level rise 

“Droughts can also lead to more favourable conditions for algal blooms (influenced by high water temperatures, long 

residence times and high nutrient concentrations) and poorer water quality particularly in non-reticulated systems (van 

Vliet and Zwolsman, 2008), as well as in reticulated systems where treatment may be inadequate.” 

• Drought 

 

Ministerial 

Inquiry into Land 

Uses in Tairāwhiti 

and Wairoa 

(2023)50 

“The water supply and treatment systems were severely impacted in Gisborne, Wairoa and other small towns creating 

significant health risks. In many cases these resilience problems had been understood for some time and while plans and 

materials where in place to fix them, the cyclone intervened. These plans need to be revisited in light of Cyclone Gabrielle to 

ensure infrastructure is not vulnerable to woody debris flow and there is some redundancy in the system to ensure safe 

water supply.” 

• Extreme weather events  

Government 

Inquiry into 

Havelock North 

Drinking Water 

(2017)74 

“Climate change … is likely to place an additional strain on the quantity and quality of water available in the near future. 

Although this part has primarily focused on the risks of poor-quality drinking water, a lack of drinking water is a significant 

public health risk in itself.” 

N/A 

Howden-

Chapman et al. 

(2010)34 

“Higher temperatures are already having an impact on water supplies in many places. Increased variability of rainfall affects 

the supply of water for drinking as well as for agriculture and horticulture.” 
• Temperature 

Ministry for the 

Environment 

(2022)61 

“More frequent and intense rainfall could reduce the availability of safe drinking water if treatment systems get 

overwhelmed, creating a significant risk to public health.”  
• Extreme precipitation and 

flooding 

“We can expect more frequent and severe droughts, particularly east of the Southern Alps / Kā Tiritiri o te Moana. That will 

put pressure on our freshwater resources – potentially affecting the reliable supply of drinking water…” 
• Drought  

Minister for the 

Environment and 

Stats NZ (2023)21 

“Climate change contributes to food insecurity affecting health and wellbeing. Foods related to mahinga kai practices 

sustain more than physical health, so communities have to adapt food systems as part of a reciprocal relationship (Wehi et 

al, 2023).” 

N/A 

Savage (2006)22 “Domestic water supplies are of serious concern for rural areas of Gisborne District under any of the climate change 

scenarios. In fact many rural areas, especially on the East Coast, are already considered to be at high-risk for poor drinking 

water quality. Risk factors include lack of reticulated supply, inadequate rainwater collection and storage systems, and 

unreliable and/or unsafe supplementary sources. If there is not enough regular rainfall, catchment area, or storage capacity, 

people will need alternative supplies of either bore water or surface water. This will often require treatment and transport, a 

problematic issue when many households rely on low incomes.” 

N/A 

Ministry for the 

Environment 

(2020)23 

“Human health will also be impacted indirectly from the influence of drought and heavy rainfall events on water availability 

and quality (McBride et al, 2014; Woodward et al, 2001). Further, climate change will alter the quality and access of 

resources that support human health and wellbeing, such as food, water, outside space and clean air (Royal Society | Te 

Apārangi, 2017).” 

• Drought 

• Extreme precipitation and 

flooding 

“A combination of changing weather patterns and ongoing sea-level rise may reduce the supply of healthy fresh food, 

leading to nutrition-related risks to human health (Royal Society | Te Apārangi, 2017).” 
• Extreme weather events 

• Sea-level rise  

“Increased temperatures and drought can also result in algal blooms, which can contaminate drinking water sources 

(Ministry for the Environment and Stats NZ, 2020).” 
• Temperature  
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“Droughts can also lead to more favourable conditions for the development of algal blooms (influenced by high water 

temperatures, long residence times and high nutrient concentrations) and a decrease in water quality, particularly in non-

reticulated systems (van Vliet and Zwolsman, 2008), as well as within reticulated systems where treatment may be 

inadequate. This can lead to significant health impacts.” 

• Drought 

 

“Climate change-induced changes to weather patterns and sea-level rise have direct effects on food production, which can 

affect food availability and affordability, globally and locally [8, 9, 83]. In 2050, there are predicted to be an additional 

climate-related deaths per annum in New Zealand as a result of changes in fruit, vegetable, and red meat consumption, and 

bodyweight-related risk factors (including coronary heart disease, stroke, and cancer) in the adult population [9]. Changes 

in air and water temperatures, rainfall patterns, and extreme events can also shift the seasonal and geographic occurrence 

of bacteria, viruses, parasites, fungi, and other pests and chemical contaminants [84-89]. This can lead to reduced food 

safety prior to, during and after the harvest, and during transport, storage, preparation and consumption. For example:  

Higher temperatures can increase the number of microorganisms already present on fruit and vegetables [90]. Sea surface 

temperature is directly related to seafood exposure to microorganisms and biotoxins [91]. Extreme events like flooding have 

been identified as a factor in the contamination of irrigation water and farm produce [87, 92, 93], and the E. coli 

contamination of shellfish [94]. Changing environmental conditions and soil and water properties may lead to increased 

levels of heavy metals in the food supply [95]. For example, higher temperatures increase the rate of toxic methyl mercury 

formation by microorganisms in marine waters and sediments, with implications for elevated levels of mercury in fish [96, 

97]. Fish are a significant source of mercury in the New Zealand diet [98].” 

• Sea level rise  

• Extreme weather events 

• Temperature  

• Extreme precipitation and 

flooding  

Glavinovic et al. 

(2023)52 

“Previous experiences informed descriptions of adverse weather event effects on rural communities, including fragile food 

and water supply…” 
• Extreme weather events 

Pearce et al. 

(2019)26 

“Climate change-induced changes to weather patterns and sea-level rise have direct effects on food production, which can 

affect food affordability and availability, locally and globally. Changes in air and water temperatures, rainfall patterns and 

extreme events can also shift the seasonal and geographic occurrence of bacteria, viruses, parasites, fungi and other pests 

and chemical contaminants. This can lead to reduced food safety prior to, during and after harvest, and during transport, 

storage, preparation and consumption. For example, higher temperatures can increase the number of microorganisms 

already present on fruit and vegetables, and flooding is a factor in the contamination of irrigation water and farm produce 

and the E. coli contamination of shellfish.” 

• Extreme weather events 

• Sea-level rise  

• Temperature 

• Extreme precipitation and 

flooding  

Woolley et al. 

(2020)27 

“Climate change-induced changes to weather patterns and sea-level rise have direct effects on food production, which can 

affect food affordability and availability, locally and globally. Changes in air and water temperatures, rainfall patterns and 

extreme events can also shift the seasonal and geographic occurrence of bacteria, viruses, parasites, fungi and other pests 

and chemical contaminants. This can lead to reduced food safety prior to, during and after harvest, and during transport, 

storage, preparation and consumption. For example, higher temperatures can increase the number of microorganisms 

already present on fruit and vegetables, and flooding is a factor in the contamination of irrigation water and farm produce 

and the E. coli contamination of shellfish. 

• Extreme weather events 

• Sea-level rise  

• Temperature 

• Extreme precipitation and 

flooding  
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Ministry of Health 

(2024)9 

“There will be cascading impacts on other environmental and social determinants of health, including threats to food 

security, water quality and availability, the spread of water- and vector-borne diseases, forced displacement of people, 

threats to livelihoods and social cohesion, disruption to education and health services, and additional pressures on housing 

(Lawrence et al 2018).” 

N/A 

Laking et al. 

(2024)10 

“Power disruptions blocked access to personal finances and groceries.” • Extreme weather events  

“Environmental impacts, such as silt and debris in waterways, posed a health risk for traditional sources of kai. There was a 

shortfall in in- formation about domestic management of risks around contaminated food. People felt this was a 

responsibility for the authorities.” 

• Extreme weather events 

“Food security was an issue. Issues with infrastructure, especially power, led to challenges around storage and distribution. 

Many generators ran out of fuel during the week without power. Deprivation was a negative predictor of the ability to keep 

extra food in preparation for disasters.” 

• Extreme weather events 

“Disruptions to power and water further compounded challenges. Water outages had significant health and hygiene 

implications, complicating clean-up and recovery efforts. Leakage of sewage and contaminates resulted in health issues for 

residents.” 

• Extreme weather events 

 

Forced displacement of people  

Ministry of Health 

(2024)9 

“There will be cascading impacts on other environmental and social determinants of health, including threats to food 

security, water quality and availability, the spread of water- and vector-borne diseases, forced displacement of people, 

threats to livelihoods and social cohesion, disruption to education and health services, and additional pressures on housing 

(Lawrence et al 2018).” 

N/A 

 

Pressures on housing, and housing insecurity  

Ministry of Health 

(2024)9 

“There will be cascading impacts on other environmental and social determinants of health, including threats to food 

security, water quality and availability, the spread of water- and vector-borne diseases, forced displacement of people, 

threats to livelihoods and social cohesion, disruption to education and health services, and additional pressures on housing 

(Lawrence et al 2018).” 

N/A 
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Health system impacts and access to/participation in healthcare services  

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Ministry for the 

Environment 

(2022)55 

“…suffer health problems or be vulnerable to power outages that disrupt life-support equipment.”  • Temperature/heatwaves  

• Storms 

 

Emont et al. 

(2021)56 

“Emigration from Tuvalu to Auckland presents an opportunity for health and financial improvement. In contrast to the well-

funded and high-quality New Zealand health-care system, the Tuvaluan health-care system is grossly underequipped to 

provide quality medical care and primary care is completely absent.” 

• Sea-level rise  

Te Mana Ora 

(2023)15 

“Transport infrastructure damage can impact access to critical healthcare services including hospitals, pharmacies and local 

general practitioners … Transport infrastructure damage can slow down emergency services trying to reach affected 

communities.” 

 

• Extreme precipitation and 

flooding 

• Extreme weather events 

• Extreme wind  

“Isolation or lack of access to communities due to damaged transport infrastructure will create supply chain issues and 

mean shortages and lack of access to food, healthcare supplies, fuel and other basic household needs.” 
• Extreme precipitation and 

flooding 

• Extreme weather events 

• Extreme wind 

“Flooding and storms can overwhelm water infrastructure systems and result in sewerage overflows, loss of drinking water, 

and closure of health facilities and aged care facilities that cannot function without safe water supplies.” 
• Extreme precipitation and 

flooding 

• Extreme weather events 

• Extreme wind 

“Flooding and storms can damage energy infrastructure resulting in lack of electricity needed for heating and cooking, and 

to power computers and home appliances and lighting, and for medical supplies and equipment … Lack of power can 

disrupt critical services including healthcare services and hospitals, as well as the supply of power to critical care devices for 

people with existing health conditions.” 

• Extreme precipitation and 

flooding 

• Extreme weather events 

• Extreme wind 

“Flooding can exacerbate existing chronic diseases due to lack of access to medications.” 

 
• Extreme precipitation and 

flooding 

• Extreme weather events 

• Extreme wind 

“Transport infrastructure damage from sea level rise and coastal erosion can impact access to critical healthcare services 

including hospitals, pharmacies, and local general practitioners.” 
• Sea level rise  

“Lack of safe water can disrupt the functioning and operations of healthcare and aged care facilities.” • Temperature  

• Drought 

“Wildfires can damage energy infrastructure, resulting in power cuts. Lack of power can disrupt critical services including 

healthcare services and hospitals, as well as the supply of power to critical care devices for people with existing health 

conditions. Damage to energy infrastructure and power cuts can result in lack of electricity needed for cooling and cooking, 

to power computers and home appliances, lighting, and for medical supplies and equipment.” 

 

• Fire 
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Bolton et al. 

(2019)72 

“Climate change is also likely to impact the health system. Health systems can be thought of as agencies that provide health 

services for the better health of New Zealanders. They include hospitals and health care services and organisations 

established through the New Zealand Public Health and Disability Act 2000, such as district health boards and other Crown 

entities (Minister of Health 2016).” 

N/A 

Ministry for the 

Environment 

(2020)19 

“Climate change impacts on buildings will have economic, social, cultural and public health consequences ... The impact of 

flooding, sea-level rise and extreme weather on buildings could also result in loss of access to valued places, and in turn, 

impact physical and mental health, identity and sense of belonging (Stephenson et al, 2018). Many communities have social 

and economic vulnerabilities, including poor health, lack of social connections and financial distress ... Increased moisture 

in buildings due to extreme weather events and flooding could also lead to poor public health and a range of economic and 

social consequences. At present, mould is visible to some extent in an estimated half of all houses in New Zealand, with a 

slightly higher prevalence in rental properties (White et al, 2017a). Mould is a key indicator of indoor air quality and is 

potentially harmful to the health of household occupants (Chang-Richards et al, 2018).” 

N/A 

Ministerial 

Inquiry into Land 

Uses in Tairāwhiti 

and Wairoa 

(2023)50 

“We heard of cases where ambulances, access to healthcare and emergency services were not available because 

communications and roads remained impassable for days." 
• Extreme weather events  

 

Minister of 

Health (2023)67 

“In the future, our health system will have plans in place to secure core services, respond rapidly to events, and work 

collectively with government and communities to deal with both immediate risks and the longer-term response. An increase 

with more significant weather events [means] we also need to consider future demands on the health system.” 

N/A  

Glavinovic et al. 

(2023)52 

“…impacts on acute transfers; hospital visits etc.” 

 

 

N/A 

“Previous experiences informed descriptions of adverse weather event effects on…reduced access to health care.” • Extreme weather events 

Holland et al. 

(2019)25 

“Also critical at this point is the risk of (i) transport links being jeopardised due to flood or coastal inundation, affecting 

access to critical services such as hospitals, medicines, support services (iii) interruptions to water service due to harm to 

infrastructure, and (iii) cuts to electricity distribution due to flood or inundation.” 

• Sea-level rise  

 

 

Ministry of 

Health (2024)9 

“There will be cascading impacts on other environmental and social determinants of health, including threats to food 

security, water quality and availability, the spread of water- and vector-borne diseases, forced displacement of people, 

threats to livelihoods and social cohesion, disruption to education and health services, and additional pressures on housing 

(Lawrence et al 2018).” 

N/A 

Laking et al. 

(2024)10 

“We selected Ambulatory Sensitive Hospitalisations (ASH, implemented across all age groups) as a representative index of 

health system performance, with a focus on inpatient hospital activity. ASH is a set of discharge diagnosis codes that 

correlate with an admission being ‘avoidable’. These are conditions that can be prevented or otherwise treated from the 

community. Chief among them are acute cardiovascular and respiratory events, and some communicable illnesses. We 

adopted ASH for study as its routinely reported at a national level and encompasses a wide range of diagnoses and ages. We 

hypothesised that independent of its role to access quality of primary health care, ASH could have value as an overall index 

of inpatient hospital activity.”  

 

• Extreme weather events 
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“Figure 4.5 shows the primary finding of a significant reduction in ASH events … but not during the 6 months that included 

the Adverse Weather.”  

 
“Not all patients with high or specialised needs could receive timely attention, sometimes to their frustration. Rules and 

regulations seen as obstructive of community needs were an enduring tension for rural first responders and health 

providers. In Te Tairāwhiti, we heard about frustrations with repeat prescription rules. With telecommunications down, GPs 

and pharmacies were unable to check patient records for evidence of repeat prescriptions. Although regulatory 

requirements might be satisfied when people produced their expended pharmaceutical packaging, many of those displayed 

from their homes did not have access to such evidence.” 

• Extreme weather events 

Antenatal screenings: “In the quarter starting 14/02/2023, the total rate and count stayed about the same, at 2 per-cent 

and 233. However we saw a decline in Te Tairāwhiti (TT), where only 11 panels were completed, for an annual rate of 0.41 

percent. Likewise we discovered only 11 panels amongst the GCH18 R2 and R3 cohort, to imply an annual rate of 0.41 

percent. Figure 4.12 reveals the challenge of assigning statistical significance to these findings. Even so, they recommend 

themselves as topics for a closer look in quality assurance. Our starting hypothesis is that the data are true, and there is a 

difference in the rate of ante-natal testing at Health District level.”  

• Extreme weather events 

Obstetrics procedures: “Although the forest plot at figure 4.15 must be interpreted with caution, it does suggest a greater 

decline in obstetric admission for the GCH18 R2 and R3 populations after the Cyclone. This could accord with disruptions to 

road transport, noting the long drive times from rural domiciles seen in Table 4.1. The main caution is small numbers.”  

 

• Extreme weather events 
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Obstetrics procedures in screened subset: “Figure 4.16 suggests an increase in obstetric admissions after the Cyclone, for 

those who also had antenatal blood screening. We could hypothesise this is a population receiving a closer level of care, 

who might be more likely to be admitted. None of the subgroups reach significance in the forest plot Figure 4.17. Table 4.5 

shows that it all hinges on small counts.” 

 

• Extreme weather events 
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Two-year immunisation milestone: “Figure 4.19 shows a relatively consistent drop in immunisation activity after the 

Cyclone across all populations. We excluded the subset meeting our Loss of Function diagnoses, due to small numbers in 

this age group (n = 11). There was a trend towards greater fall in immunisation in Te Tairāwhiti and for GCH18 R2 and R3 

populations. Reflecting the small numbers, these trends mostly do not reach statistical significance.” 

 

• Extreme weather events 
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Colonoscopies: “Figure 4.22 suggests a fall in colonoscopy activity in the lead up to the Cyclone quarter, with increase 

starting from around the date of the Cyclone. It is hard to relate this profile to the Cyclone itself. The numbers in Table 4.8 

are driven by Hawkes Bay, where an increase achieves significance. In contrast, 4.23 shows a significant decrease in activity 

in Tairāwhiti, as in rural R2 and R3 domiciles. We have yet to correlate this information with reports from providers.”  

 

• Extreme weather events 
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Supportive medications: “Figure 4.24 shows a steady rise in cancer population prevalence over time, as new cases are 

identified from the NMDS series. There is a drop in supportive medicine dispensing across the Cyclone months. Figure 4.25 

shows the decline is generalised … It is possible the apparent fall in dispensing is an artefact of reduced data entry into the 

PHARMS collection. In our qualitative study (q.v.) we learnt of record-keeping challenges faced by dispensing Pharmacists 

and Doctors. In many cases they were obliged to fall back on paper records and Physician Supply Orders. This is a finding 

that would merit further investigation and review.”  

 

• Extreme weather events 
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Community cancer pharmaceuticals: “Figure 4.26 shows a similar profile to the supportive care series, with larger 

absolute numbers. In the forest plots Figure 4.27 interestingly the decline is not evident for Māori, Pacific, or people with 

loss of function diagnosed. Table 4.10 suggests the numbers are large enough to be convincing.” 

 

• Extreme weather events  
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Ambulatory sensitive hospitalisations, age 45–64: “This was our univariate analysis on ASH, restricted to the age 45 to 64 

cohort. Compatible with the Primary Analysis, Figure 4.28 shows a flat regression curve across the whole series. No 

subgroups reach significance in the forest plots Figure 4.29.” 

 

• Extreme weather events 
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Social networks, cohesion, and inequity   

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Ministry for the 

Environment 

(2022)55 

“Climate-related events and changes can also disrupt vital social networks and support services.” • Temperature  

• Severe storms 

Ministry for the 

Environment 

(2022)57 

“Climate-related emergencies and events can also disrupt the support networks they [older people] rely on…” • Temperature 

• Severe storms 

Macinnis-Ng et al. 

(2023)37 

“Health inequities will be increased, with increased risk of injury and disease, and associated increased mortality.” • Temperature  

• Sea-level rise  

Te Mana Ora 

(2023)15 

“Flooding and damage to transport infrastructure could have an impact on access to recreational spaces and facilities, 

impacting people's physical activity and their community connectedness.” 
• Extreme precipitation 

and flooding 

• Extreme weather events 

• Extreme wind 
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“Flooding, storms and extreme winds may impact local food supplies by causing damage to crops; this may also cause food 

prices to increase contributing to further health inequities.” 
• Extreme precipitation 

and flooding 

• Extreme weather events 

• Extreme wind 

“Displacement and relocation of housing due to sea level rise and coastal erosion may result in loss of community 

belonging, sense of connection to others, and connection to local history and traditions.” 
• Sea-level rise  

Ministry for the 

Environment 

(2020)19 

“Climate change impacts on buildings will have economic, social, cultural and public health consequences ... The impact of 

flooding, sea-level rise and extreme weather on buildings could also result in loss of access to valued places, and in turn, 

impact physical and mental health, identity and sense of belonging (Stephenson et al, 2018). Many communities have social 

and economic vulnerabilities, including poor health, lack of social connections and financial distress ... Increased moisture 

in buildings due to extreme weather events and flooding could also lead to poor public health and a range of economic and 

social consequences. At present, mould is visible to some extent in an estimated half of all houses in New Zealand, with a 

slightly higher prevalence in rental properties (White et al, 2017a). Mould is a key indicator of indoor air quality and is 

potentially harmful to the health of household occupants (Chang-Richards et al, 2018).” 

N/A 

Howden-

Chapman et al. 

(2010)34 

“There are also likely to be indirect impacts on health from climate change, through multiple economic consequences and 

environmental problems, such as disruption to food and water supplies, which could lead to civil conflict. While New 

Zealand is less likely to be affected by these consequences than elsewhere in the world...” 

• Temperature  

 

Ministry for the 

Environment and 

Stats NZ (2023)21 

“Extreme weather events can also cause much economic and social disruption. They can damage homes, infrastructure, 

crops and disrupt access to healthcare and essential supplies such as drinking water (Grout et al., 2022; Jones et al., 2023). 

These have long term health and wellbeing implications for individuals and entire communities (Jones et al 2023).” 

• Extreme weather events  

Savage (2006)22 “Displacement of people from islands in the Pacific could create a population influx into New Zealand … Such an increase in 

population would put pressure on our health system, and indeed all infrastructure, even though traditionally migrants and 

refugees seem to settle predominantly in Auckland. In addition, refugees may bring new diseases into New Zealand.” 

N/A 

Ministry of Health 

(2024)9 

“There will be cascading impacts on other environmental and social determinants of health, including threats to food 

security, water quality and availability, the spread of water- and vector-borne diseases, forced displacement of people, 

threats to livelihoods and social cohesion, disruption to education and health services, and additional pressures on housing 

(Lawrence et al 2018).” 

N/A 

  

Physical activity 

Citation Evidence  Climate change processes 

associated with outcome (if 

specified)  

Jones et al. 

(2014)14 

“Warmer temperatures and either increases or decreases in outdoor time may impact levels of physical activity.”  • Temperature 

Te Mana Ora 

(2023)15 

“Flooding can also result in reduced physical activity and recreation due to lack of access or damage to facilities and impact 

individual health and wellbeing.” 
• Extreme precipitation 

and flooding 

• Extreme weather events 

• Extreme winds  
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“Sea level rise could have an impact on access to some recreational spaces and facilities in Canterbury, impacting people’s 

physical activity and their community connectedness.” 
• Sea-level rise  

“Increased temperature may limit participation in sports and physical activities, as these activities can increase the risk of 

heat- related illnesses. Additionally, there may be fewer hours in the day where people can exercise or participate in physical 

activity safely.” 

• Temperature  

 

Assault/violence 

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Williams, Hill and 

Spicer (2015)58 

“Our analysis of the relationship between irregular daily variation in temperature and recorded assault incidence suggested 

a modest positive effect of temperature, with around 1.5 % more assaults for every 1 °C increase in temperature. This 

implies around 3.3 % extra assaults for each 1 °C temperature increase.” 

• Temperature  

Te Mana Ora 

(2023)15 

“Stress from the loss of housing and housing issues can result in an increase in family violence.” • Extreme precipitation 

and flooding 

• Extreme weather events 

• Extreme winds 

Ministry for the 

Environment and 

Stats NZ (2023)21 

“Higher temperatures and heat waves … have been associated with an increased incidence of assaults (Stevens et al, 2019), 

and are risks for those who work outdoors (Brown & Bryder, 2023; Royal Society Te Apārangi, 2017).” 
• Temperature  

 

Spiritual health  

Laking et al. 

(2024)10 

“Closure of urupā and cemeteries due to raised water tables in Te Tairāwhiti affected tangihanga and funerals for weeks 

and months after the cyclone."”  
• Extreme weather events  
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2. Who is most vulnerable (demographic groups)?  
 

Infants, children and rangatahi (young people) 

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

McBride et al. 

(2021)63 

“There was also no evidence that age moderated the relationship between climate concern and Kessler-6 scores (β = − 0.003, 

t = − 0.58, p = .561, 99% CI [− 0.02, 0.01])—thus, no evidence to support H2 that younger (vs. older) people had poorer 

psychological outcomes resulting from climate concern.” 

N/A 

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including children and young adults.” N/A 

McBride, Tait and 

Slaney (2014)32 

“The SIR model reported here is built on the primary climatic drivers of rainfall and temperature, giving rise to the 

fundamental conclusions that: (i) Projections show the potential for substantial changes in reported disease rates by the 

year 2090 across New Zealand. (ii) Children are most at-risk. (iii) Maximum increases in reported illness rates tend to occur in 

summer when pathogen contact rates are greatest. (iv) Average annual rates of increase of reported campylobacteriosis are 

predicted to rise by as much as 20 % and by 36 % for cryptosporidiosis (children, A2 scenario, 2090).” 

N/A 

Te Mana Ora 

(2023)15 

 

“More likely to be anxious about the future.” N/A 

“Children are susceptible to dehydration which generally makes them more vulnerable to heat- related morbidity and 

mortality. Children are especially vulnerable to a variety of infectious diseases including water- and food-borne diseases. 

Children may also be more vulnerable to psychological complications of extreme weather events related to climate change. 

General life stage impacts, and lower adaptive capacity/less able to prepare or respond to changes.” 

• Temperature  

• Extreme weather events 

Ministry for the 

Environment 

(2022) 44 

“Children and young people can be more vulnerable to the emotional and psychological impacts of this disruption. They 

may also be more susceptible to other consequences of climate change, like the health impacts of extreme temperatures.” 

N/A 

Broadbent et al. 

(2022)51 

“Vulnerable groups such as the elderly, disabled people, infants, and outdoor workers (e.g., labourers and farmers) are 

particularly susceptible to potential health impacts from climatic warming.” 
• Temperature  

• Extreme weather events 

Ministry for the 

Environment 

(2022) 61 

“Some groups feel the psychological and physical impacts of climate change more than others. Young people and children 

are more prone to psychological impacts from extreme events…” 

 

• Drought  

• Extreme precipitation 

and flooding 

Health New 

Zealand – Te 

Whatu Ora (2023, 

2023)17,18 

Young people, “with infants vulnerable due to their immature thermoregulation and high level of dependency.” • Temperature  

Ministry for the 

Environment 

(2020)19 

“Disruptions from disaster can have significant psychological and physical effects on children.”  

 
• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 
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• Sea-level rise  

Ministry for the 

Environment 

(2020)23 

“Young people in particular are more sensitive to anxiety about the impacts of climate change (Jones et al, 2014b).” • Extreme weather events 

• Temperature  

• Wildfire 

• Extreme precipitation 

and flooding 

Pearce et al. 

(2019)26 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Woolley et al. 

(2020)27 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Laking et al. 

(2024)10 

“Children and young people continue to have cyclone-related stress and anxiety.” • Extreme weather events  

Ministry of Health 

(2024)9 

 

“For some people, belonging to multiple intersecting population groups can compound the impacts of climate change that 

they experience. Young people and future generations will inequitably experience greater impacts from climate change as 

they will spend a greater part of their lifespans with more severe climate change.” 

N/A 

“The groups that are most affected, who we refer to in this HNAP as ‘priority populations’, are young people, rangatahi, 

children and future generations, Māori, Pacific peoples, disabled people, rural populations and people living with high 

levels of socioeconomic deprivation.” 

N/A 

  

Elderly/older adults  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Woodward, Hales 

and de Wet 

(2001)16 

 

“Air pollution and extremes of temperature are each associated with increases in mortality from all causes, although 

stronger effects on respiratory and/or cardiovascular mortality have been reported. The effects of temperature and air 

pollution are generally more severe among older people and those with underlying illness.” 

• Temperature  

• Air pollution 

 

“The elderly were also identified by many as being particularly vulnerable to heat stress: Elderly/vulnerable people dying 

due to heat-related illnesses (e.g. more sudden deaths and the economic disruption that causes).” 

 

• Temperature  

Te Mana Ora 

(2023)15 

“Older adults are more sensitive to temperature extremes, particularly heat. The elderly are also more likely to have pre-

existing medical conditions, including cardiovascular and respiratory illnesses as well as limited mobility, which may put 

them at greater risk of severe morbidity or mortality from climate-related events or conditions.” 

• Temperature  
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Ministry for the 

Environment 

(2022)57 

“…Some people are more vulnerable to the damaging effects than others, including older people.  

During a climate-related emergency such as a flood, they may be reluctant to leave their home or need help to do so safely.  

In heatwaves and severe winter storms, older people are more likely than others to suffer health problems or lose their lives. 

Climate-related emergencies and events can also disrupt the support networks they rely on.” 

• Temperature  

• Extreme weather events 

Holland et al. 

(2019)25 

“Elderly populations” who could be impacted by the direct impacts of heat-related deaths.  • Temperature  

The only population that the paper specifies are “elderly populations”, who could be impacted from heat-related deaths. 

The paper specifies that “considering the reliance on the Manawatū-Whanganui Region for aged care and the expectation of 

growth in this area, this will be important.” 

• Temperature  

Broadbent et al. 

(2022)51 

“Vulnerable groups such as the elderly, disabled people, infants, and outdoor workers (e.g., labourers and farmers) are 

particularly susceptible to potential health impacts from climatic warming.” 
• Temperature  

• Extreme weather events 

Ministry for the 

Environment and 

Stats NZ (2020)38 

“High temperatures can have health and safety implications for people who work and play outdoors, and for people like the 

elderly who are particularly sensitive to heat.” 
• Temperature  

Ministry for the 

Environment 

(2020)19 

“The elderly are likely to suffer health problems and recover more slowly, and tend to be more reluctant to evacuate their 

homes.” 
• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 

• Sea-level rise  

Health New 

Zealand – Te 

Whatu Ora (2023, 

2023)17,18 

“Older adults, especially those over the age of 65 years of age or living alone/socially isolated.”  • Temperature  

Pearce et al. 

(2019)26 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Woolley et al. 

(2020)27 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Laking et al. 

(2024)10 

“Extreme weather, especially Cyclone Gabrielle, revealed significant gaps in the health system. Gaps exist for those with 

high health needs, disabilities, elderly, and who live in rural, remote and isolated communities.”  
• Extreme weather events 

“Evaluations posed particular difficulties for the elderly, and for people with disability and chronic illness. Beyond the initial 

challenge of relocation, people often found themselves disconnected from usual supports. Communication breakdowns 

and limited transport further increased risk, leaving some waiting extended periods for assistance. Pre-existing conditions 

by their nature made it harder to access new resources and support. The outcome was a period of heightened personal risk 

and extended subjective isolation.”  

• Extreme weather events 
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Ministry of Health 

(2024)9 

“Some additional populations are expected to experience greater impacts from specific climate-related factors. For 

example, elderly people are at higher risk of being negatively affected by extreme heat, and people living in coastal areas 

may experience more displacement and costs from sea-level rise and coastal erosion.” 

N/A 

 

Māori  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“Many respondents recognized that Māori were likely to be inequitably affected by climate change because of existing 

socioeconomic inequities; ancestral connections with land and sea; sea level rise causing a loss of cultural sites; effects on 

traditional food gathering (mahinga kai and moana kai); increased risk of food insecurity; inequities in the prevalence of 

chronic cardiorespiratory conditions; increased rates of insecure employment and seasonal work, and greater likelihood of 

living in substandard, overcrowded housing.”  

N/A 

Jones et al. 

(2014)14 

“There are a number of ways in which climate change impacts on the wider cultural, social, and economic determinants of 

health for Māori. It is possible that these indirect impacts, mediated through the determinants of health, will become a more 

significant factor than the direct physical health impacts. Experience in recent decades shows that Māori and other socially 

disadvantaged groups tend to experience disproportionately adverse health outcomes from economic changes that 

increase social inequality. Firstly, indigenous relationships with the natural environment are significant, and Māori explicitly 

consider a healthy environment to be a prerequisite for good health. As with other indigenous peoples, the loss of identity 

due to displacement and dispossession of lands, resources, and waters (likely to occur with climate change) is intimately 

linked to adverse physical and mental health outcomes. The Māori economy is disproportionately invested in climate-

sensitive primary industries and is likely to experience significant adverse effects from global environmental and 

socioeconomic trends as a result of climate change. Losses in the Māori economy will increase unemployment and reduce 

average income, thereby affecting the capacity of households to secure the resources necessary for good health. Poorly 

planned responses to climate change could also impact health equity through changes in the economic determinants of 

health. For example, climate change policies that raise costs for fuel and energy (and therefore increase costs of goods and 

services) without counter-balancing measures, could place extra financial burden on low-income families – 

disproportionately Māori – affecting ability to afford the basics for good health.” 

N/A 

Lal et al. (2015)30 “Higher public health risks from water supplies in socioeconomically less affluent communities has been reported in NZ. 

Hospitalisations for some enteric diseases in NZ are already highest in socioeconomically disadvantaged populations and 

Māori and Pacific peoples. Thus, projected increases in temperature and rainfall extremes may have disproportionately 

adverse effects on the health of these populations.” 

• Temperature  

• Extreme precipitation 

and flooding 

Chaseling, Morris 

and Ravanelli 

(2023)41 

“Furthermore, despite New Zealand public health agencies acknowledging the heat–health risks associated with extreme 

heat, very little evidence exists demonstrating the increased risk of morbidity and mortality within New Zealand. In fact, 

research has only demonstrated an increase in adverse cardiovascular events in New Zealand during colder months and 

these studies were all conducted prior to 2012. Māori peoples also have a dis- proportionally greater prevalence of IHD and 

are 1.5 times more likely to be hospitalised for CVD causes compared to non-Indigenous New Zealanders. However, to the 

• Temperature  
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best of our knowledge, no evidence exists whatsoever demonstrating negative cardiovascular outcomes for Māori peoples 

during extreme heat events.” 

Jones (2019)59 “[Māori have a] higher risk of adverse health impacts from climate change.” This is argued to be the result of the following:  

1. greater existing burden of diseases;  

2. occupational exposure – more likely to work outdoors;  

3. contamination of coastal food, which has customary significance;  

4. systematic inequities in the healthcare service, which means that Māori have less access to and quality of care;  

5. disproportionate socio-economic deprivation;  

6. investment by Māori in climate-sensitive primary industries such as agriculture, fishing and forestry. 

N/A 

Te Mana Ora 

(2023)15 

“Hāpu/iwi populations have increased vulnerabilities to climate change because of several compounding factors, including: 

living close to the coast, or in isolated or socioeconomically disadvantaged communities, pre-existing health conditions; 

existing impacts of colonisation; may have poorer access to expertise and data; may have poor existing physical 

infrastructure; may have multiply owned land base/restrictions on use/loss of traditional homelands and territories; may be 

heavily invested in primary industries; may have a high volume of inadequate housing; may be already be experiencing 

environmental stress; may be less involved/included in national and regional decision making/policy setting (noting that 

many of these factors are likely to be true for some individuals, but not necessarily for Māori as a whole.” 

N/A 

Ministry for the 

Environment 

(2001)12 

“Within New Zealand there are groups that are more susceptible than others. Sources of disadvantage include poverty, low 

standard of housing, high-risk water supplies and lack of mobility and of accessible health care. These additional risk factors 

currently tend to be focused around particular geographic regions and groups such as Māori and Pacific Island 

communities.” 

• Temperature  

• Extreme precipitation 

and flooding 

Royal Society Te 

Apārangi (2017)24 

 

“Some Māori communities are also likely to be particularly vulnerable to increased flood risk due to climate change because 

of the location of valued infrastructure and sacred sites on exposed, erosion-prone coastal lands [30].”  

N/A 

“These [algal] blooms can be widespread and long-lasting and have impacts on both commercial seafood harvesting and 

people reliant on non-commercial harvesting, particularly people of Māori and Pacific ethnicity [49, 50]." 

N/A 

“For New Zealanders, the natural environment is at the heart of the nation’s identity, particularly for Māori, shaping the 

economy, lifestyles and culture [107]. Disruption of cherished bonds between individuals and their environment, such as 

during the managed retreat of threatened coastal communities [108], can cause grief, loss, and anxiety." 

N/A 

Ministry for the 

Environment 

(2022)61 

“Those with poorer health outcomes, such as Māori and Pacific people, children and older people, may also physically suffer 

more from increased heat and disease." 
• Drought  

Ministry for the 

Environment and 

Stats NZ (2023)21 

“A changing climate affects the ability for Māori to exercise kaitiakitanga and rangatiratanga ... Māori approaches to 

wellbeing, are holistic, grounded in the mātauranga Māori, language and tikanga of distinct hapū and whānau.”  
• Extreme weather events 

• Extreme precipitation 

and flooding 

• Sea-level rise 

“Climate change impacts are not distributed equally, exacerbating existing socioeconomic and ethnic health inequalities. 

Some communities, including some Māori, are more vulnerable due to geographical location, age, disability, employment, 

housing and other socioeconomic factors.” 

• Extreme weather events 

• Extreme precipitation 

and flooding 

• Sea-level rise 
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Ministry for the 

Environment 

(2020)19 

“The following risks have been identified as being of particular significance to Māori. These risks could affect Māori interests, 

kawa (protocols), and tikanga (correct procedures, lore, practices) as well as diverse expressions of mana (authority, dignity, 

control, governance, power) and kaitiakitanga (intergenerational sustainability): H7 - Risks to mental health, identity, 

autonomy, and sense of belonging and wellbeing from trauma due to ongoing sea-level rise, extreme weather events and 

drought. B1 - Risk to potable water supplies (availability and quality) due to changes in rainfall, temperature, drought, 

extreme weather events and ongoing sea-level rise.” 

• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 

• Sea-level rise  

“The following are understood to be key sources of sensitive to extreme climate events ... Socio-economic disparities: The 

socio-economic disparities between Māori and non-Māori communities mean that sensitivity to climate change impacts and 

risks are higher for Māori society (Manning et al, 2015). Māori communities are more sensitive to climate change impacts on 

ecological systems because of their dependence on primary industries for livelihoods, the impacts of climate change on 

cultural and spiritual wellbeing (H5, H6) as well as on coastal mahinga kai, and the proximity of housing and infrastructure 

to processes such as erosion and inundation (Stephenson et al, 2018).” 

• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 

• Sea level rise  

“Changing climate conditions are also likely to exacerbate many of the health inequalities already faced by Māori...Many 

Māori communities are concentrated around coastal areas, which are particularly vulnerable to rising sea levels.” 
• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 

• Sea-level rise 

Ministry for the 

Environment 

(2020)23 

“Māori are particularly exposed to zoonotic, water-borne and food diseases, due to their heavy reliance on kaimoana 

(seafood) and because a high proportion of Māori communities live in coastal regions in the North Island, particularly 

around Northland and the Bay of Plenty (Jones et al, 2014a; Newcombe et al, 2014). These areas are most at risk from the 

establishment of vector-borne diseases (Jones et al, 2014a).” 

• Extreme weather events 

• Temperature  

• Wildfire 

• Extreme precipitation 

and flooding 

“Māori in particular are sensitive to physical risks from climate change, due to the disproportionate number of Māori living 

in deprived circumstances, and experiencing higher rates of most major diseases than non-Māori (Jones et al, 2014b).” 

 

• Extreme weather events 

• Temperature  

• Wildfire 

• Extreme precipitation 

and flooding 

“Climate change-induced losses and degradation of land and waters are very likely to affect Māori economic opportunity, 

identity, and cultural wellbeing and spiritual health (Hayward, 2008a). Much of Māori economic development also relates 

directly to land and waters through agriculture, forestry and fishing. A healthy environment is a prerequisite for good health 

(Durie, 1999). According to Jones et al (2014a), the loss of coastal land and sites of cultural significance will corrode the deep 

attachment to place and accentuate risks to mental health and wellbeing ... The interconnectedness of Māori spiritual health 

and economic, physical, social and cultural wellbeing with the natural environment could amplify the vulnerability of some 

Māori to all other risks, by increasing sensitivity to climate change or reducing adaptive capacity. In particular, loss of land 

and waters is expected to exacerbate physical and mental health issues (H3, H7) and loss of identity and community 

cohesion (H1), as well as to impact on cultural heritage sites (H8). Importantly, the consequences of climate change on Māori 

peoples risk exacerbating inequity (H2) and may have ramifications for Treaty obligations and negotiations (G4).” 

 

• Extreme weather events 

• Temperature  

• Wildfire 

• Extreme precipitation 

and flooding 
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“Māori and Pacific people, in general, experience greater psychological distress and psychological or psychiatric disability, 

and have higher suicide rates than the general population (Mental Health Foundation, 2014). Māori, in general, are 

particularly sensitive to mental health risks from climate change, because of their strong historical and present- day cultural 

connections with land and waterways (Jones et al, 2014a).”  

N/A 

Pearce et al. 

(2019)26 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Woolley et al. 

(2020)27 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Laking et al. 

(2024)10 

“Māori still experience trauma and sadness after loss and destruction of whenua, awa and moana. In many places, road 

closures have made it difficult to return to marae." 
• Extreme weather events 

“Māori communities reported being at increased risk in the emergency, due to background health inequities and flawed 

support systems." 
• Extreme weather events 

Ministry of Health 

(2024)9 

“Climate change threatens pae ora – healthy futures for Māori, as it directly and indirectly impacts on mauri ora (one’s own 

wellbeing), whānau ora (the wellbeing of families and communities) and wai ora (wellbeing in the context of the 

environment).” 

• Extreme weather events  

“The groups that are most affected, who we refer to in this HNAP as ‘priority populations’, are young people, rangatahi, 

children and future generations, Māori, Pacific peoples, disabled people, rural populations and people living with high 

levels of socioeconomic deprivation.” 

N/A 

 

Pacific people 

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including … Pacific peoples.” N/A 

Lal et al. (2015)30 “Higher public health risks from water supplies in socioeconomically less affluent communities has been reported in NZ. 

Hospitalisations for some enteric diseases in NZ are already highest in socioeconomically disadvantaged populations and 

Māori and Pacific peoples. Thus, projected increases in temperature and rainfall extremes may have disproportionately 

adverse effects on the health of these populations.” 

• Temperature  

• Extreme precipitation 

and flooding 

Ministry for the 

Environment 

(2022)62 

“Pacific peoples often have more crowded households and lower incomes, making them more vulnerable to the impacts of 

climate change.” 

N/A 
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Ministry for the 

Environment 

(2001)12 

“Within New Zealand there are groups that are more susceptible than others. Sources of disadvantage include poverty, low 

standard of housing, high-risk water supplies and lack of mobility and of accessible health care. These additional risk factors 

currently tend to be focused around particular geographic regions and groups such as Māori and Pacific Island 

communities.” 

• Temperature  

• Extreme precipitation 

and flooding 

Ministry for the 

Environment 

(2022)61 

“Those with poorer health outcomes, such as Māori and Pacific people, children and older people, may also physically suffer 

more from increased heat and disease.” 
• Drought  

• Extreme precipitation 

and flooding 

Laking et al. 

(2024)10 

“Pacific communities reported comparable challenges to Māori in terms of inequity and systems shortcomings.” • Extreme weather events 

 

Asian populations  

Laking et al. 

(2024)10 

“Interestingly, an increased ASH rate did reach significance for Asian prioritised ethnicity. We have not been able to make an 

interpretation for this finding, that merits further exploration. One possibility includes higher quality data acquisition for 

this demographic.” 

 

• Extreme weather events 

 

Migrant populations, including those with culturally/linguistically diverse backgrounds  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including other immigrant communities.” N/A 

Health New 

Zealand – Te 

People with language barriers have “difficulty understanding heat health messages and warnings.” • Temperature  
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Whatu Ora (2023, 

2023)17,18 

Ministry for the 

Environment 

(2020)19 

“Ethnic communities are often geographically and economically isolated from jobs, services and institutions. Discrimination 

also plays a major role in increasing the sensitivity of ethnic minorities (Fothergill et al, 1999). Where minorities are 

immigrants from non-English-speaking countries, language barriers can greatly increase vulnerability to a disaster (Trujillo-

Pagan, 2007).”  

• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 

• Sea-level rise  

 

Pale/light-skinned people  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Woodward, Hales 

and de Wet 

(2001)16 

“However, reported (serious) skin cancer rates in New Zealand are among the highest in the world, and this is most likely 

due to a predominantly pale-skinned population living in an environment with relatively low air pollution, plentiful sunlight 

and an outdoors- oriented lifestyle (Armstrong, 1994).” 

• Temperature  

Savage (2006)22 “[Skin cancer] constitutes a significant health risk in Gisborne District with our beaches and outdoor lifestyle. We also have a 

significant proportion of our workforce employed in the outdoors in the agriculture, horticulture, forestry and fishing 

industries. Light-skinned people will be the most vulnerable.” 

• Temperature  

 

 

Women 

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Te Mana Ora 

(2023)15 

“Pregnant women are likely to be more susceptible to adverse health effects in the aftermath of extreme weather events, 

due to the impacts of environmental toxins, limited access to safe food and water, psychological stress and disrupted 

healthcare access.” 

• Extreme weather events  

Health New 

Zealand – Te 

Whatu Ora (2023, 

2023)17,18 

Pregnant women “are more susceptible to heat exhaustion and heatstroke, which may in turn lead to an increased risk of 

birth defects and other reproductive problems.” 
• Temperature  

Minister of Health 

(2023)43 

“These [climate] emergencies disproportionately affect women.” • Extreme weather events 

Ministry for the 

Environment 

(2022)61 

“…while women are more vulnerable to domestic and sexual violence, which can increase in times of disaster.”  • Drought  

• Extreme precipitation 

and flooding 

Ministry for the 

Environment 

(2020)19 

“Following disasters, women and children are often vulnerable. Evidence indicates that lower-income women experience 

and navigate ongoing job and house displacement, increased domestic violence, and reduced access to children’s education 

and to childcare after extreme events (Freudenburg et al, 2008). Unequal participation in labour markets and decision-

• Extreme precipitation 

and flooding 

• Drought  
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making processes compound inequalities (Enarson, 2007). Research also shows that the incidence of domestic violence 

increases following extreme events, such as fires (Parkinson and Zara, 2013).” 
• Extreme weather events 

• Sea-level rise  

Ministry for the 

Environment 

(2020)23 

“Women across all age groups are more likely to have been diagnosed with a common mental disorder than men; however, 

men are at higher risk of suicide.”  
• Extreme weather events 

• Temperature  

• Wildfire 

• Extreme precipitation 

and flooding 

 

People on low income/who experience socio-economic deprivation 

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Woodward, Hales 

and de Wet 

(2001)16 

“Similarly, vulnerability to epidemics of dengue fever would be strongly influenced by socioeconomic factors, such as high 

population densities, crowded living conditions, poor-quality housing and poor living standards. Such conditions are not 

the norm in New Zealand, but do exist in some disadvantaged communities, and predispose these communities to a wide 

range of infectious diseases. The same factors would tend to accelerate the spread of dengue once an outbreak began.” 

N/A 

“Similarly, vulnerability to epidemics of dengue fever would be strongly influenced by socioeconomic factors, such as high 

population densities, crowded living conditions, poor-quality housing and poor living standards. Such conditions are not 

the norm in New Zealand, but do exist in some disadvantaged communities, and predispose these communities to a wide 

range of infectious diseases. The same factors would tend to accelerate the spread of dengue once an outbreak began.” 

• Temperature  

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including individuals … living in poverty.” N/A 

Lal et al. (2015)30 “Higher public health risks from water supplies in socioeconomically less affluent communities has been reported in NZ. 

Hospitalisations for some enteric diseases in NZ are already highest in socioeconomically disadvantaged populations and 

Māori and Pacific peoples. Thus, projected increases in temperature and rainfall extremes may have disproportionately 

adverse effects on the health of these populations.” 

• Temperature  

• Extreme precipitation 

and flooding 

Johnson, Fisher 

and Parsons 

(2022)47 

“As this vignette reveals, most residents of the community are not vulnerable in the same way as Ngaio because their 

relative financial stability (from being employed or a beneficiary) and access to freezers (through their social network) 

places them in the privileged position of being able to buy (not gather) their kai and safely store quantities of cheap, 

perishable food (see Figure 2).” 

• Sea-level rise  

• Ocean acidification  

• Drought 

• Extreme precipitation 

and flooding 

• Increased temperature of 

water bodies 

Te Mana Ora 

(2023)15 

“The greatest health burdens related to climate change are likely to fall on those with the least socioeconomic advantage. 

Most affected are individuals with inadequate shelter or resources to find alternative shelter in the event their community is 

disrupted.” 

N/A 
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Ministry for the 

Environment 

(2001)12 

“Within New Zealand there are groups that are more susceptible than others. Sources of disadvantage include poverty, low 

standard of housing, high-risk water supplies and lack of mobility and of accessible health care. These additional risk factors 

currently tend to be focused around particular geographic regions and groups such as Māori and Pacific Island 

communities.” 

• Temperature  

• Extreme precipitation 

and flooding 

Howden-

Chapman et al. 

(2010)34 

“In New Zealand, areas with higher socio-economic deprivation have a poorer quality of reticulated water (Hales et al. 2003). 

So we would expect that, as a result of climate change, any competition for dwindling supplies would particularly affect the 

already socially and economically disadvantaged.” 

• Temperature  

• Extreme precipitation 

and flooding 

Ministry for the 

Environment 

(2020)19 

“In general, people living in poverty are more sensitive to the impacts of climate change hazards (Fothergill and Peek, 

2004).”   
• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 

• Sea-level rise  

Ministry for the 

Environment 

(2020)23 

“People living in socio-economically deprived areas have poorer mental health, and higher levels of unmet need for health 

care. Adults living in the most deprived areas have a higher incidence of common mental disorders and psychological 

distress than the general population (Mental Health Foundation, 2014).”  

• Extreme weather events 

• Temperature  

• Wildfire 

• Extreme precipitation 

and flooding 

Pearce et al. 

(2019)26 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Woolley et al. 

(2020)27 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Laking et al. 

(2024)10 

“People already at risk (for example, those with disabilities, mental health issues, other medical conditions or living in 

poverty), were often severely impacted. Factors included a lack of stored resources (food, fuel, cash to buy essentials), 

disconnection from essential supports (e.g. family, carers, counsellors, pharmacists, health providers, foodbanks), 

equipment and supply dependencies (e.g. motorised mobility aids, medication) and high subjective stress on disruption of 

normal routine.”  

• Extreme weather events 

 

“Figure 4.8 shows no association between ASH admissions and deprivation quintile across the weather event. ASH was 

suppressed across COVID-19 for some quintiles, but with no pattern. Although statistical significance was achieved for 

Quintile 2, the result remains uncertain as this accounted for only 8.5 percent of the population.”  

 

• Extreme weather events 
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Ministry of Health 

(2024)9 

“The groups that are most affected, who we refer to in this HNAP as ‘priority populations’, are young people, rangatahi, 

children and future generations, Māori, Pacific peoples, disabled people, rural populations and people living with high 

levels of socioeconomic deprivation.” 

• Extreme weather events 

 

Outdoor workers, including those employed in agriculture, forestry, horticulture and fishing  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“The health of farmers and workers in the agricultural and horticultural sectors was considered to be already inequitably 

affected by severe weather events: Increasing severity and frequency of droughts has a major impact on the mental health 

and wellbeing of rural farmers because it threatens the welfare of their stock and leads to stress and financial insecurity. 

[GP27]”   

N/A 

Te Mana Ora 

(2023)15 

“Certain occupational groups, primarily by virtue of spending their working hours outdoors, are at greater risk of climate-

related health outcomes. Outdoor workers in rural or suburban areas, such as construction, electricity, and utility workers. 

Outdoor workers have increased exposures to air pollution and heat stress, especially if work tasks involve heavy exertion. 

Volunteers and first responders are also at greater risk.” 

• Temperature  

 

Ministry for the 

Environment 

(2022)62 

“This can create health risks for people … who work outside.” 

  

N/A 

Broadbent et al. 

(2022)51 

“Vulnerable groups such as the elderly, disabled people, infants, and outdoor workers (e.g., labourers and farmers) are 

particularly susceptible to potential health impacts from climatic warming.” 
• Temperature  

• Extreme weather events 
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Ministry for the 

Environment and 

Stats NZ (2020)38 

“High temperatures can have health and safety implications for people who work and play outdoors, and for people like the 

elderly who are particularly sensitive to heat.” 
• Temperature  

Savage (2006)22 “[Skin cancer] constitutes a significant health risk in Gisborne District with our beaches and outdoor lifestyle. We also have a 

significant proportion of our workforce employed in the outdoors in the agriculture, horticulture, forestry and fishing 

industries. Light-skinned people will be the most vulnerable.” 

• Temperature  

 

Laking et al. 

(2024)10 

“The wellbeing of Registered Seasonal Employment (RSE) workers emerged as a significant concern in the study. It was a 

strong negative example of the importance of being integrated into local community. Most RSE workers have English as a 

second language. The experience of rescue and evacuation was often disorientating. Many felt let down and abandoned by 

their employers, confused, anxious and isolated. In this context, some workers were exposed to unacceptably elevated 

personal risk, for example in escape from submerged buildings. The workers themselves showed resilience and 

inventiveness in the face of adversity. We would like to see greater attention paid to their welfare, that is especially 

jeopardised in an emergency.” 

• Extreme weather events   

 

Unemployed people  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including … the unemployed.” 

 

N/A 

 

Health care workers and first responders  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Laking et al. 

(2024)10 

“Health providers and emergency responders often neglected their own needs consequently on a sense of duty. This often 

had consequences for their own mental health and relationships. It could lead to burnout, regrets and resentment.”  
• Extreme weather events 

“People were greatly distressed by inability to check on the wellbeing of whānau and friends. This distress ramified out 

beyond those directly impacted. It was often seen in responders and health providers.”  

“Although many health providers and responders felt supported by their organisations during the emergency, after business 

returned to normal they felt forgotten. Grievances included disputes over payment for work in the emergency, and non- 

recognition of enduring or later-onset issues such as PTSD and burnout.” 

• Extreme weather events 

“Without doubt, the responders (professionals, volunteers and neighbours) who risked their own lives were seen as the 

heroes of this tragedy. They worked tirelessly at all hours to rescue people trapped by the floodwaters. They prevented what 

would other- wise have been a far greater disaster and loss of life. The health, wellbeing, and rehabilitation of Hawkes Bay 

has been driven by people in communities and neighbourhoods. They organised and mobilised during the emergency 

response and later recovery and are the ones who will determine the long-term impacts of the Cyclone.”  

• Extreme weather events 
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“Some people and communities struggled to understand the enormity of the event. They had expectations about services 

and support that simply could not be met. Health providers and community volunteers often had to limit access to services 

and resources. In doing so, they were sometimes met with abuse, that jeopardised their effectiveness.”  

• Extreme weather events 

“Nurses in both the hospital and community, took on extra toles and responsibilities, often to the neglect of their own 

needs. Such support could include: staying at work overnight to cover shortages, often due to challenges of transportation; 

helping to shovel silt; taking on extra tasks and shifts so a colleague could attend to personal and family issues; hospital staff 

using their skills in community settings, when not able to access their usual workplace; helping colleagues retrieve 

possessions from flooded homes; providing emotional support.” 

• Extreme weather events 

“First responders often lacked welfare checks or psychological support.” • Extreme weather events 

“Rural health providers continue to show resilience and dedication to their communities, often working long hours under 

demanding conditions. For example, the rural hospital and Te Puia kept operating without water, power, or 

communications for up to 10 days. Staff slept on the floor squabs at work overnight, and worked by torchlight. They used 

generators until they ran out of fuel.” 

• Extreme weather events 

 

Disabled people  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Ministry for the 

Environment 

(2022)55 

“In heatwaves and severe storms, disabled people are more likely to suffer health problems or be vulnerable to power 

outages that disrupt life-supporting equipment.” 
• Temperature 

Te Mana Ora 

(2023)15 

“People with mobility and cognitive constraints may be at particular risk during heat waves and other extreme weather 

events.” 
• Temperature  

Ministry for the 

Environment 

(2001)12 

“Within New Zealand there are groups that are more susceptible than others. Sources of disadvantage include poverty, low 

standard of housing, high-risk water supplies and lack of mobility and of accessible health care. These additional risk factors 

currently tend to be focused around particular geographic regions and groups such as Māori and Pacific Island 

communities.” 

• Temperature  

Extreme precipitation 

and flooding 

Broadbent et al. 

(2022)51 

“Vulnerable groups such as the elderly, disabled people, infants, and outdoor workers (e.g., labourers and farmers) are 

particularly susceptible to potential health impacts from climatic warming.” 
• Temperature  

• Extreme weather events 

Ministry for the 

Environment 

(2020)19 

“People living with mental or physical disabilities are less able to respond effectively to disasters, and require additional 

assistance in preparing for and recovering from disasters (McGuire et al, 2007).” 
• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 

• Sea-level rise  

Pearce et al. 

(2019)26 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 
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Woolley et al. 

(2020)27 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

 

Laking et al. 

(2024)10 

“Extreme weather, especially Cyclone Gabrielle, revealed significant gaps in the health system. Gaps exist for those with 

high health needs, disabilities, elderly, and who live in rural, remote and isolated communities.”  
• Extreme weather events 

“People already at risk (for example, those with disabilities, mental health issues, other medical conditions or living in 

poverty), were often severely impacted. Factors included a lack of stored resources (food, fuel, cash to buy essentials), 

disconnection from essential supports (e.g. family, carers, counsellors, pharmacists, health providers, foodbanks), 

equipment and supply dependencies (e.g. motorised mobility aids, medication) and high subjective stress on disruption of 

normal routine.”  

• Extreme weather events 

“Evaluations posed particular difficulties for the elderly, and for people with disability and chronic illness. Beyond the initial 

challenge of relocation, people often found themselves disconnected from usual supports. Communication breakdowns 

and limited transport further increased risk, leaving some waiting extended periods for assistance. Pre-existing conditions 

by their nature made it harder to access new resources and support. The outcome was a period of heightened personal risk 

and extended subjective isolation.”  

• Extreme weather events 

“We heard of people with disabilities and chronic illnesses being overlooked in evacuations and follow-up supports. 

Examples included: separation from cares; electric mobility devices losing power; loss of medication (e.g. morphine) for 

infusion pumps; loss of sanitary products (e.g. incontinence pads); extended waits for dressing changes.” 

• Extreme weather events 

Ministry of Health 

(2024)9 

“The groups that are most affected, who we refer to in this HNAP as ‘priority populations’, are young people, rangatahi, 

children and future generations, Māori, Pacific peoples, disabled people, rural populations and people living with high 

levels of socioeconomic deprivation.” 

• Extreme weather events  

Woodward, Hales 

and de Wet 

(2001)16 

“Air pollution and extremes of temperature are each associated with increases in mortality from all causes, although 

stronger effects on respiratory and/or cardiovascular mortality have been reported. The effects of temperature and air 

pollution are generally more severe among older people and those with underlying illness.” 

• Temperature  

• Air pollution 

 

 

People with alcohol/drug dependence and addition 

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Health New 

Zealand – Te 

Whatu Ora (2023, 

2023)17,18 

People with alcohol and drug dependence, “which is associated with poorer overall health and social isolation.” • Temperature  

Laking et al. 

(2024)10 

“Psychological adverse effects have been especially apparent for mental health and addiction patients. We heard of 

increased anxiety leading to adverse behaviours including anger, refusing medication, abandonment of accommodation, 

rough sleeping, loss of contact with the system.” 

• Extreme weather events  
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People with underlying or chronic health conditions, experiencing poor health, including on certain medications  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including individuals with chronic cardiorespiratory conditions … 

individuals dependent on daily medical care.” 

N/A 

Te Mana Ora 

(2023)15 

“People with chronic medical conditions have an especially heightened vulnerability for the health impacts of climate 

change. Those with chronic medical conditions are also at risk of worsened status as the result of stressors and limited 

access to medical care during extreme events.” 

N/A 

Ministry for the 

Environment 

(2022)62 

“This can create health risks for people with underlying health problems…” 

 

N/A 

Health New 

Zealand –Te 

Whatu Ora 

(2023)75 

“In New Zealand, climate change will disproportionately affect disadvantaged populations already experiencing poorer 

health.” 
• Extreme precipitation 

and flooding 

• Drought 

• Extreme weather events 

Minister of Health 

(2023)48 

“Climate related events affect people and exacerbate already poor health outcomes.” • Drought 

• Extreme precipitation 

and flooding 

• Sea-level rise  

Health New 

Zealand – Te 

Whatu Ora (2023 

and 2023)17,18 

People with existing health conditions, especially chronic, acute and severe illness “including kidney disease, diabetes, 

heart conditions, respiratory insufficiency, Parkinson’s disease, cancer and severe mental illness. Medicines that potentially 

affect kidney function, the body’s ability to sweat, thermoregulation or electrolyte imbalance can make people in this group 

more vulnerable to the effects of heat.” 

• Temperature  

Pearce et al. 

(2019)26 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Woolley et al. 

(2020)27 

“In New Zealand, children, the elderly, people with disabilities and chronic disease, and low-income groups are particularly 

vulnerable to climate change-related health impacts. Māori are also particularly vulnerable due to existing health 

inequalities, having an economic base invested in primary industries, housing and economic inequalities, and a greater 

likelihood of having low-income housing in areas vulnerable to flooding and sea-level rise.” 

N/A 

Laking et al. 

(2024)10 

“Extreme weather, especially Cyclone Gabrielle, revealed significant gaps in the health system. Gaps exist for those with 

high health needs, disabilities, elderly, and who live in rural, remote and isolated communities.”  
• Extreme weather events 

“People already at risk (for example, those with disabilities, mental health issues, other medical conditions or living in 

poverty), were often severely impacted. Factors included a lack of stored resources (food, fuel, cash to buy essentials), 

disconnection from essential supports (e.g. family, carers, counsellors, pharmacists, health providers, foodbanks), 

equipment and supply dependencies (e.g. motorised mobility aids, medication) and high subjective stress on disruption of 

normal routine.”  

• Extreme weather events 
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“People already connected to the health system (e.g. receiving treatment, needing regular medication) generally had their 

needs met albeit with some disruption. People often struggled to have health needs met if they were not already connected 

to the system.” 

• Extreme weather events  

“Psychological adverse effects have been especially apparent for mental health and addiction patients. We heard of 

increased anxiety leading to adverse behaviours including anger, refusing medication, abandonment of accommodation, 

rough sleeping, loss of contact with the system.” 

• Extreme weather events  

“Evaluations posed particular difficulties for the elderly, and for people with disability and chronic illness. Beyond the initial 

challenge of relocation, people often found themselves disconnected from usual supports. Communication breakdowns 

and limited transport further increased risk, leaving some waiting extended periods for assistance. Pre-existing conditions 

by their nature made it harder to access new resources and support. The outcome was a period of heightened personal risk 

and extended subjective isolation.”  

• Extreme weather events 

“We heard of people with disabilities and chronic illnesses being overlooked in evacuations and follow-up supports. 

Examples included: separation from cares; electric mobility devices losing power; loss of medication (e.g. morphine) for 

infusion pumps; loss of sanitary products (e.g. incontinence pads); extended waits for dressing changes.” 

• Extreme weather events 

 

People who use/rely on untreated drinking water/high-risk water supplies 

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Wilson et al. 

(2011)64 

“Taken collectively, these findings suggest that communities without reticulated water supplies could be more vulnerable to 

the effects of climate change on increased risks from protozoan diseases.” 

N/A 

Puddick and 

Wood (2022)29 

“Higher levels of cyanotoxins will increase the health risks cyanobacteria pose to humans. Toxin concentrations can reach 

hazardous concentrations even when cyanobacterial biomass is low, particularly in drinking-water supplies. This is a 

particular concern for communities who use untreated drinking-water or regularly consume aquatic foodstuffs from 

contaminated waterbodies.” 

N/A 

Ministry for the 

Environment 

(2001)12 

“Within New Zealand there are groups that are more susceptible than others. Sources of disadvantage include poverty, low 

standard of housing, high-risk water supplies and lack of mobility and of accessible health care. These additional risk factors 

currently tend to be focused around particular geographic regions and groups such as Māori and Pacific Island 

communities.’ 

• Temperature  

• Extreme precipitation 

and flooding 

Savage (2006)22 "In fact many rural areas, especially on the East Coast, are already considered to be at high-risk for poor drinking water 

quality." 
• Temperature  

• Extreme precipitation 

and flooding 

 

People living or working in at-risk locations  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  
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Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including families with coastal dwellings or dwellings in flood-prone 

areas…” 

N/A 

Te Mana Ora 

(2023)15 

“…those living in specific geographical areas such as, isolated rural areas, floodplains, coastlines and other at-risk locations 

subject to extreme weather events and persistent climate change effects.” 

N/A 

“People living in socioeconomically disadvantaged urban or isolated rural areas, floodplains, coastlines. Subject to isolation 

and disruption of services due to extreme weather, and to social and economic stressors.” 

N/A 

Health New 

Zealand – Te 

Whatu Ora 

(2023)75 

“The increase in floods, droughts and other extreme weather events will significantly impact human health, especially that 

of coastal communities and vulnerable populations.” 

N/A 

Health New 

Zealand – Te 

Whatu Ora (2023 

and 2023)17,18 

“For example, living in urban areas, undertaking outdoor activities or jobs that involve a high level of physical exertion, and 

attending outdoor public events.” 
• Temperature  

Ministry of Health 

(2024)9 

“Some additional populations are expected to experience greater impacts from specific climate-related factors. For 

example, elderly people are at higher risk of being negatively affected by extreme heat, and people living in coastal areas 

may experience more displacement and costs from sea-level rise and coastal erosion.” 

N/A 

 

People who living in low-standard housing, including overcrowded living conditions  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including … families in substandard overcrowded housing.” N/A 

Davis et al. 

(2016)42 

“Indoor heating (without humidification) may lengthen survival times of respiratory viruses and weaken nasal defence 

mechanisms. Although central heating is not common in Auckland, indoor heating will be used most often during 

abnormally cool periods in winter when respiratory infection is more prevalent, although fuel poverty is an important 

problem for deprived groups in New Zealand.” 

N/A 

Macinnis-Ng et al. 

(2023)37 

“…Heatwaves will disproportionately affect individuals living in housing lacking adequate mitigations such as well-designed 

ventilation/cooling and insulation.” 
• Temperature  

Ministry for the 

Environment 

(2001)12 

“Within New Zealand there are groups that are more susceptible than others. Sources of disadvantage include poverty, low 

standard of housing, high-risk water supplies and lack of mobility and of accessible health care. These additional risk factors 

currently tend to be focused around particular geographic regions and groups such as Māori and Pacific Island 

communities.” 

• Temperature  

• Extreme precipitation 

and flooding 

Woodward, Hales 

and de Wet 

(2001)16 

“Similarly, vulnerability to epidemics of dengue fever would be strongly influenced by socioeconomic factors, such as high 

population densities, crowded living conditions, poor-quality housing and poor living standards. Such conditions are not 

the norm in New Zealand, but do exist in some disadvantaged communities, and predispose these communities to a wide 

range of infectious diseases. The same factors would tend to accelerate the spread of dengue once an outbreak began.” 

• Temperature  
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Unhoused people  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including … the homeless.” N/A 

Health New 

Zealand – Te 

Whatu Ora (2023 

and 2023)17,18 

Homeless people “due to higher rates of chronic disease, smoking, respiratory conditions, substance dependencies and 

mental illness among this group, as well as social isolation, lack of shelter and vulnerability to the effects of urban heat 

islands (urban areas experience higher temperatures than surrounding areas during heatwaves.” 

• Temperature  

 

Rural (farming) and remote communities  

Citation Evidence Climate change processes 

associated with outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“A wide range of other groups were also identified, including individuals [in] highly isolated and remote communities.” N/A 

Ministry for the 

Environment 

(2022)61 

“The mental health of members of farming and rural communities can be affected by the disruptions to livelihoods and loss 

of social cohesion.” 
• Extreme precipitation 

and flooding 

• Drought 

Ministry for the 

Environment 

(2020)19 

“Farming communities are highly sensitive to events that can disrupt farming, causing financial losses, and affecting mental 

health, social cohesion and community wellbeing (Krishnamurthy, 2012).” 
• Extreme precipitation 

and flooding 

• Drought  

• Extreme weather events 

• Sea-level rise 

Ministry for the 

Environment 

(2020)23 

“People in rural and remote settings have heightened sensitivity to mental health risks from extreme weather events (Royal 

Australian and New Zealand College of Psychiatrists, 2020). Because of their geographical isolation, they can also face 

increased exposure to trauma, as they typically have delayed access to support services.”  

• Extreme weather events 

• Temperature  

• Wildfire 

• Extreme precipitation 

and flooding 

Laking et al. 

(2024)10 

“Extreme weather, especially Cyclone Gabrielle, revealed significant gaps in the health system. Gaps exist for those with 

high health needs, disabilities, elderly, and who live in rural, remote and isolated communities.”  
• Extreme weather events 

“Figure 4.7 shows increasing ASH admissions across the U2 / R1 / R2 demographic sequence, but reduced ASH admissions in 

the R3 demo- graphic. Although the R3 observation may be attributed to the chance, it might plausibly also relate to 

disrupted hospital access with loss of road transport. Conversely, the U2 / R1 / R2 sequence may reflect increasingly 

stressful experiences of rural communities, prompting an in- crease in hospitalisations. Although the R2 datapoint reaches 

• Extreme weather events 
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statistical significance, interpretations must still be made with caution on account of multiple statistical comparisons to 

increase the likelihood of Type 1 (false positive) error.” 

 
Ministry of Health 

(2024)9 

“The groups that are most affected, who we refer to in this HNAP as ‘priority populations’, are young people, rangatahi, 

children and future generations, Māori, Pacific peoples, disabled people, rural populations and people living with high 

levels of socioeconomic deprivation.” 

N/A 
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3. Where is vulnerable (geographic areas)?  
Northland/northern regions  

Citation Evidence Climate change induced health 

outcome (if specified) 

Macinnis-Ng et al. 

(2023)37 

“Regions of Aotearoa where socioeconomic and health inequities are already present, such as Northland and East Cape, are 

likely to be amongst the communities most vulnerable to climate change. Food security, nutrition, and housing all affect 

health, with climate change acting as a stressor.” 

• Mental health 

• Displacement and social 

inequality 

• Access to safe drinking 

water and food supplies 

Ministry for the 

Environment 

(2001)12 

“The negative impacts of a warmer climate in New Zealand are likely to be most marked in northern regions, while benefits 

would be greater in Southern regions.” 
• Heat-related illnesses 

and death  

Health New 

Zealand – Te 

Whatu Ora 

(2023)17 

“Some regions are expected to see a greater increase in the number of hot days than others. For example, the top half of the 

North Island, Gisborne and Hawke’s Bay are projected to have the greater number of hot days in the future.”  
• Heat-related illnesses 

and death 

Howden-

Chapman et al. 

(2010)34 

“In terms of vector-borne diseases, parts of the North Island may become suitable for breeding the mosquitoes that are a 

competent major dengue vector.” 
• Vector-borne diseases  

“Climate projections suggest that there will be a reduction in rainfall and more frequent dry conditions in the north and east 

of the North Island and most of the east coast of the South Island, which is likely to have an impact on agriculture and 

forestry and exacerbate regional inequalities (Mullan et al. 2005, MfE 2008).” 

• Access to safe drinking 

water and food supplies 

Ministry for the 

Environment 

(2020)19 

“Māori are particularly exposed to zoonotic, water-borne and food diseases, due to their heavy reliance on kaimoana 

(seafood) and because a high proportion of Māori communities live in coastal regions in the North Island, particularly 

around Northland and the Bay of Plenty (Jones et al, 2014a; Newcombe et al, 2014). These areas are most at risk from the 

establishment of vector-borne diseases (Jones et al, 2014a).” 

• Vector-borne diseases  

• Water-borne and food-

borne diseases  

• Access to safe drinking 

water and food supplies  

Woodward, Hales 

and de Wet 

(2001)16 

“Under present climatic conditions it is unlikely that introduced A. aegypti would establish in New Zealand. For a mid-range 

climate change scenario that assumes some stabilisation of greenhouse gas emissions, New Zealand remains unsuitable for 

A. aegypti until near the middle of the 21st century, when foci with suitable climatic conditions would begin to appear in the 

extreme northern areas of Northland. In 2100 suitability would remain limited to this northern area. However, under a high-

range climate change scenario these northerly foci appear as early as 2025 in Northland, by 2050 in Auckland, and by 2100 

potential distribution includes most of Northland, much of the Waikato and many other coastal areas of the North Island 

such as the Coromandel Peninsula, Bay of Plenty and Hawke’s Bay.” 

• Vector-borne diseases 

“Spatial overlays of other dengue fever risk factors, such as demographic risk factors and virus and vector introduction risks, 

suggest that the areas of highest dengue fever risk are the greater Auckland area and foci in Northland. These areas display a 

convergence of epidemic risk factors, would potentially support A. albopictus, and, particularly under the high-range 

climate change scenario, could also become suitable for A. aegypti (which is a much more efficient vector of dengue than A. 

albopictus).” 

• Vector-borne diseases 
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Savage (2006)22 “The HOTSPOTS computer model was developed to predict where climatic and other risk factors might coincide in New 

Zealand. Ae. albopictus is the more cold-tolerant of the two species and could currently survive in Gisborne, along the East 

Coast, and in the north of the North Island, from Bay of Plenty, Coromandel and Waikato northwards. Ae. Aegypti on the 

other hand, would be unlikely to establish in New Zealand at present. Under a mid-range climate scenario22, suitable 

conditions would occur only in the far north by the middle of this century. Under a high-range scenario23, Gisborne and the 

East Coast would provide suitable conditions for Ae. aegypti by the 2100s.” 

• Vector-borne diseases  

 

Auckland  

Citation Evidence Climate change induced health 

outcome (if specified) 

Ministry for the 

Environment and 

Stats NZ (2020)38 

“…Models indicate that when the temperature gets above 20 degrees Celsius in Christchurch and Auckland a total of 14 

heat- related deaths occur per year in adults older than 65 years. Higher temperatures also have risks for those who work 

outdoors (Royal Society Te Apārangi, 2017).” 

• Heat-related illnesses 

and death 

Woodward, Hales 

and de Wet 

(2001)16 

“Spatial overlays of other dengue fever risk factors, such as demographic risk factors and virus and vector introduction risks, 

suggest that the areas of highest dengue fever risk are the greater Auckland area and foci in Northland. These areas display a 

convergence of epidemic risk factors, would potentially support A. albopictus, and, particularly under the high-range 

climate change scenario, could also become suitable for A. aegypti (which is a much more efficient vector of dengue than A. 

albopictus).” 

• Vector-borne diseases 

 

Bay of Plenty  

Citation Evidence Climate change induced health 

outcome (if specified) 

Pearce et al. 

(2019)26 

“There are a number of organisms, including mosquitoes, ticks, and fleas that can transmit infectious diseases between 

humans or from animals to humans. The seasonality, distribution and common occurrence of diseases spread by these 

carriers are largely influenced by climatic factors, particularly high and low temperature extremes and rainfall patterns. 

Therefore, climate change may create favourable conditions and increase the risk of infectious disease transmission in 

some areas. Increased temperature, in particular, heightens the risk for mosquito-borne diseases which are currently 

absent from New Zealand because the mosquitoes that carry these diseases (Aedes aegypti and Aedes albopictus) are not 

established in our current climate (it is too cold) (Derraik and Slaney, 2015). These diseases include West Nile virus, dengue 

fever, Murray Valley encephalitis, Japanese encephalitis, Ross River virus, and Barmah Forest virus (most of these are 

present in Australia). Mosquito-borne diseases like Zika and chikungunya that are already present in the Pacific Islands 

could become more of a risk for New Zealand if climate change allows important disease- transmitting mosquitoes to 

become established here. Disease-carrying mosquitoes are often intercepted in New Zealand, particularly at sea ports – this 

is a particular concern for Tauranga going forward.”  

• Vector-borne diseases   

Savage (2006)22 “The HOTSPOTS computer model was developed to predict where climatic and other risk factors might coincide in New 

Zealand. Ae. albopictus is the more cold-tolerant of the two species and could currently survive in Gisborne, along the East 

Coast, and in the north of the North Island, from Bay of Plenty, Coromandel and Waikato northwards. Ae. Aegypti on the 

other hand, would be unlikely to establish in New Zealand at present. Under a mid-range climate scenario22, suitable 

• Vector-borne diseases  
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conditions would occur only in the far north by the middle of this century. Under a high-range scenario23, Gisborne and the 

East Coast would provide suitable conditions for Ae. aegypti by the 2100s.” 

 

Tairāwhiti and Hawke’s Bay 

Citation Evidence Climate change outcome (if 

specified) 

McBride, Tait and 

Slaney (2014)32 

“The maximum increases predominantly occur along the West Coast of New Zealand’s South Island and northern Gisborne 

on the North Island.” 
• Water-borne diseases, 

specifically 

campylobacteriosis and 

cryptosporidiosis  

Macinnis-Ng et al. 

(2023)37 

“Regions of Aotearoa where socioeconomic and health inequities are already present, such as Northland and East Cape, are 

likely to be amongst the communities most vulnerable to climate change. Food security, nutrition, and housing all affect 

health, with climate change acting as a stressor.” 

• Mental health 

• Displacement and social 

inequality 

• Access to safe drinking 

water and food supplies  

Health New 

Zealand – Te 

Whatu Ora 

(2023)17 

“Some regions are expected to see a greater increase in the number of hot days than others. For example, the top half of the 

North Island, Gisborne and Hawke’s Bay are projected to have the greater number of hot days in the future.”  
• Heat-related illnesses 

and death   

Howden-

Chapman et al. 

(2010)34 

“Climate projections suggest that there will be a reduction in rainfall and more frequent dry conditions in the north and east 

of the North Island and most of the east coast of the South Island, which is likely to have an impact on agriculture and 

forestry and exacerbate regional inequalities (Mullan et al. 2005, MfE 2008).” 

• Access to safe drinking 

water and food supplies 

Savage (2006)22 Rural areas on the East Coast are “already considered to be at high-risk for poor drinking water quality.”  • Water-borne diseases  

• Access to safe drinking 

water and food supplies 

“The HOTSPOTS computer model was developed to predict where climatic and other risk factors might coincide in New 

Zealand. Ae. albopictus is the more cold-tolerant of the two species and could currently survive in Gisborne, along the East 

Coast, and in the north of the North Island, from Bay of Plenty, Coromandel and Waikato northwards. Ae. Aegypti on the 

other hand, would be unlikely to establish in New Zealand at present. Under a mid-range climate scenario22, suitable 

conditions would occur only in the far north by the middle of this century. Under a high-range scenario23, Gisborne and the 

East Coast would provide suitable conditions for Ae. aegypti by the 2100s.” 

 

• Vector-borne diseases  

Woodward, Hales 

and de Wet 

(2001)16 

“Parts of the country at greatest risk are likely to be relatively dry rural areas without reticulated supplies where household 

incomes are low. The East Cape is a good example of a high-risk region. Areas that rely increasingly on irrigation and ground 

water sources, such as parts of Canterbury, will also be more vulnerable to the health effects of more frequent floods and 

droughts.” 

• Heat-related illnesses 

and death  

• Access to safe drinking 

water and food supplies 

Laking et al. 

(2024)10 

The report was based in Tairāwhiti and Hawke’s Bay in the wake of Cyclone Gabrielle. N/A 
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“Communities of Te Tairāwhiti and Hawkes Bay face health challenges. Te Tairāwhiti has the country’s highest rates of total 

morbidity and mortality, high rates of ambulatory sensitive hospitalisations, and the highest unmet need for health care 

such as cardiac and renal services. Determining factors for health in these regions include community disempowerment, 

geography, and absence of many tertiary services…Extreme weather events are a further overlay on the health status of 

Tairāwhiti and Hawkes Bay.”  

 

West Coast (South Island) 

Citation Evidence  Climate change induced health 

outcome (if specified) 

McBride, Tait and 

Slaney (2014)32 

“The maximum increases predominantly occur along the West Coast of New Zealand’s South Island and northern Gisborne 

on the North Island.” 
• Water-borne diseases, 

specifically 

campylobacteriosis and 

cryptosporidiosis  

 

Canterbury 

Citation Evidence Climate change induced health 

outcome (if specified) 

Ministry for the 

Environment and 

Stats NZ (2020)38 

“…Models indicate that when the temperature gets above 20 degrees Celsius in Christchurch and Auckland a total of 14 

heat- related deaths occur per year in adults older than 65 years. Higher temperatures also have risks for those who work 

outdoors (Royal Society Te Apārangi, 2017).” 

• Heat-related illnesses 

and death 

Woodward, Hales 

and de Wet 

(2001)16 

“Parts of the country at greatest risk are likely to be relatively dry rural areas without reticulated supplies where household 

incomes are low. The East Cape is a good example of a high-risk region. Areas that rely increasingly on irrigation and ground 

water sources, such as parts of Canterbury, will also be more vulnerable to the health effects of more frequent floods and 

droughts.” 

• Heat-related illnesses 

and death  

• Access to safe drinking 

water and food supplies 

“A. albopictus is more cold tolerant and its current modelled potential distribution includes many northern and coastal 

areas of the North Island, but still excludes the South Island. With climate change the potential distribution in the North 

Island expands to include most coastal areas and also inland. Climate change would have significant implications for A. 

albopictus in the South Island, allowing foci of suitability to appear in the Marlborough and Nelson areas as early as 2010. By 

2100, for a mid-range scenario, the potential distribution includes Christchurch and the coastline north of Christchurch and 

has expanded in Nelson and Marlborough. By 2050, under a high-range scenario, the distribution includes these areas as 

well as the Canterbury plains. By 2100 most coastal areas of the South Island north of Dunedin would be within the 

mosquito’s climatic tolerance limits.” 

• Vector-borne diseases  

 

East Coast South Island 

Citation Evidence Climate change induced health 

outcome (if specified) 
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Broadbent et al. 

(2022)51 

“Northern Pegasus Bay, a cultural area significant to Ngāi Tahu and Ngāi Tūāhuriri is the only area explicitly mentioned as 

being vulnerable to the health impacts of climate change.” 
• Heat-related illnesses 

and death  

• Mental health 

 

South Island (generally) 

Citation Evidence Climate change induced health 

outcome (if specified) 

Britton et al. 

(2010)31 

“Inspection of the GIS maps suggested that cryptosporidiosis and giardiasis notifications were more frequent in rural areas 

and in the South Island.” 
• Water-borne diseases, 

specifically 

cryptosporidiosis and 

giardiasis 

Ministry for the 

Environment 

(2001)12 

“The negative impacts of a warmer climate in New Zealand are likely to be most marked in northern regions, while benefits 

would be greater in Southern regions.” 
• Heat-related illnesses 

and death 

 

Woodward, Hales 

and de Wet 

(2001)16 

“A. albopictus is more cold tolerant and its current modelled potential distribution includes many northern and coastal 

areas of the North Island, but still excludes the South Island. With climate change the potential distribution in the North 

Island expands to include most coastal areas and also inland. Climate change would have significant implications for A. 

albopictus in the South Island, allowing foci of suitability to appear in the Marlborough and Nelson areas as early as 2010. By 

2100, for a mid-range scenario, the potential distribution includes Christchurch and the coastline north of Christchurch and 

has expanded in Nelson and Marlborough. By 2050, under a high-range scenario, the distribution includes these areas as 

well as the Canterbury plains. By 2100 most coastal areas of the South Island north of Dunedin would be within the 

mosquito’s climatic tolerance limits.”  

• Vector-borne diseases  

 

Coastal regions of New Zealand  

Citation Evidence Climate change induced health outcome (if 

specified) 

Te Mana 

Ora 

(2023)15 

“Hapu/iwi populations have increased vulnerabilities to climate change because of several compounding factors, 

including: living close to the coast...” 

N/A 

“Those living in specific geographical areas such as, isolated rural areas, floodplains, coastlines, and other at-risk locations 

subject to extreme weather and persistent climate change effects.” 

N/A 

Health 

New 

Zealand 

– Te 

Whatu 

Ora 

(2023)75 

“The increase in floods, droughts and other extreme weather events will significantly impact human health, especially that 

of coastal communities and vulnerable populations (Bolton 2018; Royal Society of New Zealand 2017; WHO and Healthcare 

Without Harm 2009).” 

 

N/A 
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Western coastal regions of New Zealand  

Citation Evidence Climate change induced health 

outcome (if specified) 

Lange and Gregor 

(2009)20 

“More frequent floods on the western coasts of New Zealand - causing more flooding, landslides, avalanches and mudslides, 

increased soil erosion; and increased pressure on government and private flood insurance schemes and disaster relief.” 
• Water-borne diseases 

Woodward, Hales 

and de Wet 

(2001)16 

“Flooding is a major issue on New Zealand’s steep terrain, particularly on the west coast of both islands.” • Water-borne diseases  

 

Rural and remote areas (across New Zealand) 

Citation Evidence Climate change induced health 

outcome (if specified) 

Wilson et al. 

(2011)64 

“Communities without reticulated water supplies.” • Infectious diseases and 

vector-borne diseases  

Britton et al. 

(2010)31 

“Inspection of the GIS maps suggested that cryptosporidiosis and giardiasis notifications were more frequent in rural areas 

and in the South Island.” 
• Water-borne diseases, 

specifically 

cryptosporidiosis and 

giardiasis 

Health New 

Zealand – Te 

Whatu Ora 

(2023)17 

“Rural communities are also more vulnerable during periods of hot weather than those living in urban and suburban centres, 

particular in terms of water and food security and access to health services.” 
• Access to health services  

• Food and water security    

Ministry for the 

Environment 

(2020)19 

“Rural water supplies are also sensitive to climate change hazards, particularly where reticulated systems are limited or 

absent … Rural and Māori communities, as well as communities with inadequate resources to import water or pay for private 

treatment facilities, will be more sensitive to increasing drought.” 

N/A 

Laking et al. 

(2024)10 

“Extreme weather, especially Cyclone Gabrielle, revealed significant gaps in the health system. Gaps exist for those with high 

health needs, disabilities, elderly, and who live in rural, remote and isolated communities as well as coastal areas of 

Tairāwhiti that were cut off … Some services, especially for young people, have had less uptake since 2023.”  

• Access to health services 

“Road damage not only posed logistical challenges but had pronounced effects on community wellbeing. Residents in 

remote communities felt disconnected and marginalised. They perceived road repair schedules as a personal reflection of 

their community’s value.”  

• Access to health services 

 

Urban areas (across New Zealand) 

Citation Evidence Climate change induced health 

outcome (if specified) 

Woodward, Hales 

and de Wet 

(2001)16 

“Some regions [in NZ] may experience more positive effects from a reduced number of cold winter days, while other 

(northern and urban) regions may experience more negative effects from increased numbers of hot days.” 
• Heat-related illnesses 

and death  
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4. What activities are most vulnerable?  
This information is different from the context or population that literature focussed on and relates to where the literature specified that a particular activity (i.e., occupation) is 
vulnerable to the health impacts of climate change in Aotearoa New Zealand. The evidence related to the vulnerability of the population is then linked to the climate change event 
associated with the outcome (if it is specified in the literature). Applying an inductive approach to information gathering, “what” was not simply limited to pre-defined categories of 
activity, although one clearly defined category emerged from the literature, which was those who work or play outdoors.  

 

People who work/play outdoors 

Citation Evidence Occupations/sectors (if 

specified)  

Climate change-induced 

health outcome (if 

specified)  

Glavinovic et al. 

(2023)52 

“The health of farmers and workers in the agricultural and horticultural sectors was considered 

to be already inequitably affected by severe weather events: Increasing severity and frequency 

of droughts has a major impact on the mental health and wellbeing of rural farmers because it 

threatens the welfare of their stock and leads to stress and financial insecurity.” 

• Farmers 

• Horticultural and 

agricultural workers  

• Mental health 

Jones et al. 

(2014)14 

“Warmer temperatures and either increases or decreases in outdoor time may impact levels of 

physical activity. Changes in physical activity levels would affect the burden of chronic disease 

for Māori - either positively (if increased activity) or negatively (if decreased activity).” 

 • Changes in physical 

activity 

Jones (2019)59 “As a result of occupational inequities, Māori are more likely to work outdoors and therefore 

have greater exposure to outdoor heat and air pollution.”  

N/A N/A 

“Climate change increases the risk of contamination of seafood, a common customary food 

source for coastal Māori communities.” 
• Customary food 

collection 

N/A 

“Climate change also has broader implications for the cultural, social, and economic 

determinants of health for Māori, particularly due to heavy investment in climate-sensitive 

primary industries such as agriculture, fishing, and forestry.” 

• Agriculture 

• Fisheries 

• Forestry  

N/A 

Te Mana Ora 

(2023)15 

“Certain occupational groups, primarily by virtue of spending their working hours outdoors, 

are at greater risk of climate-related health outcomes. Outdoor workers in rural or suburban 

areas, such as construction, electricity, and utility workers. Outdoor workers have increased 

exposures to air pollution and heat stress, especially if work tasks involve heavy exertion. 

Volunteers and first responders are also at greater risk.” 

• Construction  

• Electricity  

• Utility workers 

• First-responders  

• Heat-related 

illnesses and death  

“Increased temperature can cause heat stress and reduce labour capacity and concentration, 

reducing the overall productivity of the labour market, but especially for people working 

outdoors.” 

 N/A • Heat-related 

illnesses and death 

“Increased temperatures can cause significant health impacts to outdoor workers leading to 

heat stress, heat stroke, fatigue, dehydration, loss in productivity, increased morbidity, and 

fatality. Outdoor workers in sectors such as agriculture and construction will be among the first 

to feel the health impacts of climate change.” 

• Agriculture  

• Construction   

• Heat-related 

illnesses and death 
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Ministry for the 

Environment 

(2022)62 

“This can create health risks for people … who work outside.” 

 

N/A N/A 

Pearce et al. 

(2019)26 

“These blooms can be widespread and long-lasting and can have impacts on commercial 

seafood harvesting and people reliant on non-commercial harvesting (particularly Māori and 

Pasifika people), as well as drinking water supplies and recreational water use.” 

• Commercial seafood 

harvesting 

• Water-borne 

diseases  

Woolley et al. 

(2020)27 

“These blooms can be widespread and long-lasting and can have impacts on commercial 

seafood harvesting and people reliant on non-commercial harvesting (particularly Māori and 

Pasifika people), as well as drinking water supplies and recreational water use.” 

• Commercial seafood 

harvesting 

• Water-borne 

diseases  

Health New 

Zealand – Te 

Whatu Ora (2023)17 

“Heatwaves are disproportionately affected primary industries such as farming.” • Farming • Heat-related 

illnesses and death 

Health New 

Zealand – Te 

Whatu Ora (2023, 

2023)17,18 

“…undertaking outdoor activities or jobs that involve a high level of physical exertion.” 

 

N/A N/A 

Drug and/or alcohol dependence, “…which is associated with poorer overall health and social 

isolation.” 

N/A N/A 

Savage (2006)22 “Work related injury statistics for Gisborne indicate a balance between farming and forestry 

related injuries. Dr Bruce Duncan puts it as follows: the more trees we grow the more injuries 

we see. We may see the balance swing more towards forestry once again, should government 

policies encourage afforestation for the purpose of carbon sequestration. 

Forestry work is seasonal, casual, and often provided by a transient work force. Good wages are 

available in the short term, but Dr. Duncan has observed that long-term reliance on seasonal 

work can create a poverty trap. Forestry workers therefore tend to have a lower socio-

economic status than farm workers, and this has a marked influence on their health, both 

physical and mental. If Gisborne District becomes vulnerable to increasing incidence of floods, 

drought and strong winds, this will also impact on the socio-economic health of our people. If 

crops fail or are wiped out repeatedly, if growers are forced to change their operations 

drastically, and incomes are affected, there may be health effects across all sectors, from the 

primary producers to the service industries. Gisborne people are resilient, but there is only so 

much adversity and economic hardship people can tolerate before health is affected.” 

• Farming  

• Forestry  

• Growers 

(horticultural 

sectors)  

• Injury 

Royal Society Te 

Apārangi (2017)24 

“Heat also poses significant risks to occupational health and labour productivity in areas where 

people work outdoors for many hours in susceptible regions.” 

N/A • Heat-related 

illnesses and death 

“These [algal] blooms can be widespread and long-lasting and have impacts on both 

commercial seafood harvesting...” 
• Fishing/commercial 

seafood harvesting 

• Water-borne 

diseases 

Ministry for the 

Environment and 

Stats NZ (2020)38 

“High temperatures can have health and safety implications for people who work and play 

outdoors…(Royal Society, Te Apārangi, 2017).”  

 

N/A • Heat-related 

illnesses and death  
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Howden-Chapman 

et al. (2010)34 

“For example, there is growing awareness that there are likely to be serious non-fatal effects 

from heat stress in outdoor workers, particularly if they have prolonged exposure to higher 

temperatures without breaks and without opportunities to rehydrate (Kjellstrom 2009).” 

N/A • Heat-related 

illnesses and death 

“Climate projections suggest that there will be a reduction in rainfall and more frequent dry 

conditions in the north and east of the North Island and most of the east coast of the South 

Island, which is likely to have an impact on agriculture and forestry and exacerbate regional 

inequalities (Mullan et al. 2005, MfE 2008).” 

• Forestry  

• Agriculture  

N/A 

Cotterill et al. 

(2014)28 

“In the future, shearers may be exposed to higher temperatures, more often and for longer 

periods of time due to climate change. The projected increases in temperature pose a potential 

threat beyond shearers’ tolerance levels, which could lead to increased heat related accidents, 

incidents, symptoms and be ultimately detrimental to the shearer's health and productivity.” 

• Sheep shearers • Heat-related 

illnesses and death 

Broadbent et al. 

(2022)51 

“Vulnerable groups such as … outdoor workers (e.g., labourers and farmers) are particularly 

susceptible to potential health impacts from climatic warming.” 
• Labourers  

• Farmers  

• Heat-related 

illnesses and death 

“Higher temperatures will cause water in the district’s rivers, lakes, and wetlands to become 

warmer ... Additionally, weather patterns (especially changing wind and temperature) could 

increase the likelihood of algal blooms occurring in the district’s rivers and lakes. These 

changes could have serious implications for human and animal health and impact on 

recreational activities in the region.”  

• Recreational 

activities on rivers 

and lakes 

 

• Water-borne 

diseases  

 

 

“The northern Pegasus Bay coastal area is culturally significant to Ngāi Tahu and Ngāi Tūāhuriri 

including Fenton Reserves and entitlements used to access waterways for mahinga kai 

purposes. Changes to the coastal environment could therefore also have cultural impacts on 

Māori communities in the district.” 

• Customary and 

traditional food 

gathering 

• Water-borne 

diseases 

Laking et al. 

(2024)10 

“Pharmacists and GPs have professional obligations to coordinate prescriptions and access to 

medications. They faced challenges such as loss of communication networks, failure of digital 

records, and loss of land access into communities.” 

• Health professionals  • Extreme weather 

events 

“Pharmacists, Iwi health providers, GPs and nurses old of the need for cash to buy essentials 

such as fuel to maintain continuing of service. For example, in the absence of cash to pay for 

fuel, pharmacists were not able to make community deliveries of medication. Like everyone 

impacted by the weather, health providers had to care for their own families. Time spent 

sourcing essentials for their own whānau reduced time available to address community health 

needs. It was hard for general practices to maintain work rosters, when staff were also 

impacted personally. Many staff were themselves adapting to infrastructure breakdowns, 

especially communication and road access. We heard positive feedback about the response 

from GPs alongside the frustrations of compromised access.” 

• Health professionals  • Extreme weather 

events 

“People reported distress in the phase without telephone or internet communication, because 

they could not be sure of the wellbeing of whānau and friends. It was a significant issue for 

those who were otherwise relatively spared in direct terms. It also affected first responders and 

health providers.”  

• First responders  • Extreme weather 

events 
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In the response of the cyclone, health care workers faced difficulty getting to work: "transport 

to the workplace could carry personal risk and stress especially in rural areas, where hazards 

including flooding, washouts, slips, fallen trees, unstable land and tress and submerged 

obstacles.” 

• Health professionals  • Extreme weather 

events 

“Farmers played a crucial role in clearing roads and restoring access using their own 

equipment. Recovery efforts for the farming community involved distinct phases, focusing on 

restoring farming operations, rehabilitating land, and rebuilding infrastructure essential for 

agriculture. These efforts had the consequence of restoring access into affected communities. 

The roading network is the key means by which people with health needs, physically connect 

with health providers. Disruption to roading was a major barrier to delivery of health care. 

While council- funded roading contractors reinstated arterial routes, many rural roads were 

deprioritised. Were it not for farmers clearing these smaller roads, their communities would 

have remained without access to health services.” 

• Farmers • Extreme weather 

events 

 


