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Net Zero Commission Spotlight Reports  

Net Zero Commission spotlight reports shine a light on a complex challenge related to New 

South Wales (NSW) reducing emissions and adapting to climate change. They help decision -

makers understand what is at stake, what the evidence reveals and the practica l actions, policies 

and decisions that will have the most impact.  

The Net Zero Commission is developing a series of spotlight reports, informed by evidence 

gathered through research and stakeholder engagement. Our purpose is to support NSW to take 

action to address climate change as required by the Climate Change (Net Zero Future) Act 2023 

όb{²ύ ό/ƭƛƳŀǘŜ /ƘŀƴƎŜ !ŎǘύΦ ¢ƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ ƭŜƎƛǎƭŀǘŜŘ ŦǳƴŎǘƛƻƴǎ ƛƴŎƭǳŘŜΥ 

¶ ǘƻ άƳƻƴƛǘƻǊ ŀƴŘ ǊŜǾƛŜǿΣ ŀƴŘ ǘƻ ǇǊƻǾƛŘŜ ŀŘǾƛŎŜ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǘƻ ǘƘŜ aƛƴƛǎǘŜǊ ƻƴΣ 

ǇǊƻƎǊŜǎǎ ǘƻǿŀǊŘǎ b{²Ωǎ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǘƛƻƴ ǘŀǊƎŜǘǎ ŀƴŘ ŀŘŀǇǘŀǘƛƻƴ ƻōƧŜŎǘƛǾŜέ 

¶ ǘƻ άƛŘŜƴǘƛŦȅ ŀƴŘ ǊŜŎƻƳƳŜƴŘ ŀŎǘƛƻƴ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ōȅ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ bŜǿ {ƻǳǘƘ 

Wales to address climate change, including strategies, policies and programs that should be 

ƛƳǇƭŜƳŜƴǘŜŘ ōȅ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ bŜǿ {ƻǳǘƘ ²ŀƭŜǎΦέ 
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¢Ƙƛǎ ŜȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅ ƻǳǘƭƛƴŜǎ ǘƘŜ ƪŜȅ ƳŜǎǎŀƎŜǎ ŀƴŘ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ IŜŀǘ {ǘǊŜǎǎΥ 

Adapting to extreme heat and humidity events Spotlight Report. This report sets out the 

/ƻƳƳƛǎǎƛƻƴΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ Ƙƻǿ b{² ƛǎ ǇǊŜǇŀǊŜŘ ŦƻǊΣ ŀƴŘ ǊŜǎǇƻƴŘƛƴƎ ǘƻΣ the increasing impacts 

of  extreme heat and humidity events, particularly the  human health impacts of heat stress. The 

report recommends  strategies  to support  the NSW Government and broader community Ωǎ 

response to the health risks of extreme heat and humidity  events. 

KEY STATISTICS 
 

#1 20%+ 23 days+  +17°C  

Extreme heat  has kill ed 

more Australians than a ll  

other natural disaster s 

combined (Coates et al., 

2014, 2022).1 

Increase in  emergency 

department visit s ŦƻǊ ΨƘŜŀǘ 

ǇǊƻōƭŜƳǎΩ ŦƻǊ ŜǾŜǊȅ 1°C 

increase in maximum daily 

temperature  during 

summer  (Conaty et al., 

2023) .2 

Increase in the number of 

days above 35°C projected  

in NSW by 2050  under a 

high emissions scenario 

(NSW Government, 2025)  3. 

The difference in 

temperature between 

Western Sydney  and the 

CBD during heatwaves  due 

to geograp hy and the 

urban heat island effect 

(Pfautsch et al., 2025) 4 

9ȄǘǊŜƳŜ ƘŜŀǘ ƛǎ !ǳǎǘǊŀƭƛŀΩǎ ŘŜŀŘƭƛŜǎǘ ŘƛǎŀǎǘŜǊ, yet it is  the most preventable  and is 

under -recognised in policy and planning  

Between 2000 -2018 extreme heat caused more deaths in Australia than all other natural hazards 

combined. However, unlike other disasters like floods or bushfires, heat leaves little visible 

destruction , and deaths are typically recorded as cardiac, renal or respiratory events rather than 

 

1 Extreme heat has been responsible for approximately 55% of all listed natural hazard fatalities recorded in PerilAUS 

between 1900 -2011, and 2000-2018. This is more than any other natural hazard  and more than  all  other listed hazards 

together.  The natural hazards listed in PerilAUS include : flood, cyclone, bush/grassfire, lightning, landslide, tornado, 

earthquake, wind storm, hail storm, rain storm.  

2 Observed over  the 2017/18 and 2018/19 summer periods in the South Western Sydney, Western Sydney and Nepean 

Blue Mountains local health districts in NSW.  

3 Under a high emissions (SSP3 -7.0) scenario, an addition al 23.1 days over 35°C are expected in NSW by 2050. Current 

observed days above 35°C is 37.6. This projected increase will be experienced unevenly across the state, with coastal 

regions having fewer hot days but proportionally  a large r increase in the number of hot days compared to  the  warmer 

inland regions of NSW.  

4 Difference in maximum air temperature observed during heatwaves between the Central Business District in Sydney, 

and Western Sydney . 
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heat -related causes. Increasing humidity amplifies the impact of extreme heat. Overall, the true 

health burden of heat stress is significantly underestimated, limiting the policy attention and 

resourcing directed toward preventing it.  

Extreme heat and humidity will increasingly threaten the health and wellbeing of NSW 

communities  

Over the coming years, e xtreme heat and humidity events, and resulting heat stress, will become 

more frequent, intense and disruptive to daily life. Without stronger preparedness and targeted 

interventions, heat stress will place increasing pressure on health systems, workplaces,  housing 

and infrastructure across the state. Acting early  to reduce exposure and build resilience can 

prevent avoidable illness and deaths while keeping NSW safe, productive and liveable in a hotter 

climate.  

Climate change is rapidly intensifying heat stress across NSW 

Rising temperatures are already producing more frequent, longer and more intense heat events 

across the state , with the January 2026 heatwave the hottest since the 2019/20 Black Summer. 

This trend is projected to increase . Under high-emissions scenarios  NSW is expected to experience 

an additional 23.1 days over 35°C by 2050 , with  the number of days above 35°C in Western Sydney 

potentially tripling  by 2090. Dangerous heat stress will become a recurring, multi -month reality for 

large parts of the state ; affecting the health, productivity and liveability of communities. Heat also 

amplifies and interacts with other hazards including bushfires, air quality and drought. Prolonged 

heat stress places additional pressure on health systems, emergency services and  critical 

infrastructure. The resulting economic costs through lost productivity, increased healthcare 

demands and infrastructure strain  are widespread and d ifficult to measure directly, which can 

mask the true scale of harm and delay proportionate policy responses . See section 1. 

Heat risk is concentrated in identifiable and preventable areas of vulnerability  

The urban heat island effect, where urban areas become significantly hotter than surrounding rural 

or coastal areas, mean some parts of Sydney regularly record temperatures 10 -17°C higher than 

others. Older people living alone, infants, people with chronic illness, outdoor and manual workers, 

residents in poorly designed social, Aboriginal and rental housing  and north -west inland areas  face 

higher exposure to heat stress. These vulnerabilities are shaped by urban form , housing quality and 

workplace environm ents, meaning with the right policy settings, a significant proportion of heat -

related illnesses and deaths could be  prevent ed. See sections 4, 5 and 6.  

Policy responses can be better coordinated and funded to match the scale of the risk  

Heat stress intersects with multiple policy domains including public health, emergency services, 

planning, housing development and workplace safety. As a result, responsibility for managing the 

risk of heat stress is dispersed across agencies and sectors, complicating  coordinated action. 

While initiatives such as the Greater Sydney Heat Smart City Plan represent important progress, 

mechanisms are required  to drive implementation, monitor outcomes, ensure accountability and 

extend this approach to the rest o f the state. See sections 3, 4, 5, 6, 7 and 8. 
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Stronger preparedness and targeted structural reforms can significantly reduce heat 

stress and support government priorities  

Addressing the risk of heat stress requires both immediate improvements to responses and longer -

term changes to the systems that shape exposure to heat and humidity. Reducing heat stress risk 

ǎǳǇǇƻǊǘǎ ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ b{² DƻǾŜǊƴƳŜƴǘΩǎ ōǊƻŀŘŜǊ ǇǊƛƻǊƛǘƛŜǎΦ aŜŀǎǳǊŜǎ ǿƘƛŎƘ ƛƳǇǊƻǾŜ ƘƻǳǎƛƴƎ 

quality, strengthen urban planning and protect workers f rom unsafe heat exposure would 

contribute to more resilient communities and a stronger economy in a warming climate. See 

sections 3, 4, 5, 6, 7 and 8.  

This report identifies  nine findings across  five action  areas , outlined below. Drawing on 

independent research and engagement with key external stakeholders and NSW Government 

ŀƎŜƴŎƛŜǎΣ ǘƘŜǎŜ ƳŜŀǎǳǊŜǎ ǿƻǳƭŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǎǘǊŜƴƎǘƘŜƴ b{²Ωǎ ŀǇǇǊƻŀŎƘ ǘƻ ƳŀƴŀƎƛƴƎ ƘŜŀǘ 

stress.  

Findings  

Acute and Seasonal Heat Responses  

Finding 1: A coordinated, seasonal heat response plan for the summer months, which promotes 

early preventative actions, health system readiness and workforce planning would strengthen 

preparedness for heat stress.  

Finding 2: Ensuring the effective  communication of declared heatwaves is needed to achieve 

focused  action and minimise health impacts.  

Finding 3: Public  awareness and education on heat stress can be strengthened through the  

seasonal heat plan  that treats heat like other natural hazard s, applies  emergency heatwave 

communication principles, mobilises  interȤagency coordination and integrates  locally led 

messaging.  

Finding 4 : To understand the scale of heat stress health impacts and the effectiveness of 

actions, data on heat -related deaths and illnesses should be tracked, collected, and published by 

NSW Health .  

NSW currently lacks the coordinated planning and communication systems needed to respond 

effectively to heat stress events as they occur. Current heat stress responses focus on declared 

heatwaves, leaving a gap in the preparedness of communities and agenci es during times of high 

heat and humidity and other types of extreme heat. A seasonal heat plan, based on the same 

principles as emergency heatwave communication, that includes strategies to mobilise inter -

agency coordination and locally  led messaging can address this gap. While heatwaves are 

communicated, the risks are  usually  not  emphasised  when compared to the communication of 

other natural hazards in NSW. Effective decision -making to support policy development and heat 

response is limited by incomplete heat -related health data. Processes to routinely and consistently 

track heat-related illnesses and deaths  in NSW, would clarify  the scale of risk and enable more 

targeted  responses. See section 3.  
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Planning  

Finding 5: Strengthening how heat stress is addressed across all levels of the NSW Planning 

System would ensure our neighbourhoods are designed and built to reduce the risk of increasing 

heat stress into the future.  

Heat stress in NSW is strongly shaped by how homes are built, and places  are designed and 

maintained. As  the  NSW population grows and faces a hotter future, there is a n opportunity to 

ensure planning decisions actively reduce, rather than amplify, the vulnerability of communities to 

heat stress. The Department of Planning, Housing and Infrastructure (DPHI) has direct influence  

over the building of  cooler, safer, more liveable neighbourhoods and homes . It can set clearer 

planning rules that shape building design, urban form and green cover, particularly through  

strategic planning , land-use decisions, and expanding urban greening programs. With NSW 

undertaking  major planning reform s to lower emissions  and deliver housing at unprecedented 

scale, there is a rare opportunity to embed resilience early ς when it is most cost -effective and 

avoids locking in long -term risk . Requiring planning proposals and development controls to 

address thermal safety, heat exposure and low -emissions design, supported by the development 

of mandatory heat -risk assessments over time and clear delivery requirements, would help ensure 

new housing and precincts are built to cope with a hotter climate, rather than increasing future  

heat stress and retrofit costs. See section 4.  

Housing  

Finding 6: Current policies and regulations, especially for social, Aboriginal, and rental housing, 

should be revised to offer sufficient protections to their tenants and decrease their vulnerability 

to heat stress.  

Evidence consistently shows that renters, social and Aboriginal housing tenants face higher heat  

stress risk, largely because they are more likely to live in older, lower -performing housing and have 

limited ability to improve thermal conditions. E xisting homes will continue to make up the vast 

ƳŀƧƻǊƛǘȅ ƻŦ b{²Ωǎ ƘƻǳǎƛƴƎ ŦƻǊ ŘŜŎŀŘŜǎΣ ƳŜŀƴƛƴƎ that without targeted intervention , current 

vulnerabilities will persist . Introducing minimum thermal -safety and resilience requirements for 

rental, social and Aboriginal  housing  could be  implemented through staged reforms to the 

Residential Tenancies Act 2010 and aligned policy settings  for social and Aboriginal housing . This 

would  offer the NSW Government a way to protect those most exposed to heat stress,  improving 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ ор҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ƘƻǳǎƛƴƎ ǎǘƻŎƪΦ LƳǇǊƻǾƛƴƎ ǘƘŜǊƳŀƭ ǎŀŦŜǘȅ ƛƴ ǘƘŜ ǇƭŀŎŜǎ ǿƘŜǊŜ ƛǘ ƛǎ 

most urgently needed also delivers co -benefits for enhancing energy efficiency and emissions 

reduction. Existing programs, such as home energy ratings and incent ives to improve household 

energy efficiency, remain important tools for owner -occupiers. See section 5.  

Workplaces  

Finding 7: Strengthening SafeWork NSW regulations  to prevent  heat stress in the workplace 

would minimise the health and economic impacts of extreme heat on workers and businesses.  
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In line with intensifying  extreme heat projections, heat stress  is an escalating  workplace health 

and safety (WHS) risk, with strong economic implications across NSW. As climate change drives 

more frequent, longer and more intense extreme heat events, workers ς particularly in outdoor and 

heat -exposed industries ς face growing risks of  heat stress, injury and productivity loss. 

Regulatory improvements will see mandatory Codes of Practice adopted from 1 July 2026 . While a 

critical step forward, further action is required to ensure requirements are fit -for -purpose  in a 

changing climate  and prevent avoidable harm. Updating SafeWork NSW regulations to  mandate 

the development of business-level heat stress prevention plans in high-risk industries  with 

prescribed core elements, implement industry -specific safe heat thresholds, improv e data 

collection on heat -related harm in the workplace and expand protections for independent 

contractors would reduce preventable health impacts, provide greater certainty to businesses, and 

minimise economic impacts of growing heat stress. See section 6.  

Adaptation Planning  

Finding 8: Heat stress in NSW should be recognised in existing state -wide adaptation and 

disaster risk reduction plans.  

Finding 9: Providing capacity -building tools and resourcing to local communities to develop and 

coordinate locally led  responses to heat stress could address existing gaps and account for 

place -based climates and characteristics.  

Building long -term  resilience to heat stress in NSW requires heat  to be explicitly and consistently  

embedded withƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ŀŘŀǇǘŀǘƛƻƴ ŀƴŘ ŘƛǎŀǎǘŜǊ Ǌƛǎƪ ǊŜŘǳŎǘƛƻƴ frameworks : the Climate 

Change Adaptation Action Plan, and the State Disaster Mitigation Plan , alongside sustained 

support  for  locally led  responses. While extreme heat is recognised within  these existing cross -

sectoral frameworks , there is an opportunity for it to be  comprehensively addressed as a distinct, 

systemic risk. Current approaches also focus primarily on emergency response rather than long -

term prevention and preparedness.  

Effective long -term adaptation depends on clear and coordinated leadership from multiple NSW 

Government agencies  combined with place -based implementation through councils , health 

districts, emergency management committees and community networks . Local communities are 

well placed to identify heat risks, vulnerabilities and appropriate responses based on local climate 

conditions and social characteristics, but many councils and community organisations face 

significant capacity and resource constrain ts that li mit their ability to plan and act.  

Providing  targeted funding, guidance and  capacity -building support would enable local 

governments and communities to lead tailored heat -stress planning, improve risk awareness and 

coordination and translate state -level strategies into effective on -the-ground action. Supporting 

locally led  adaptation within a coherent whole -of -government framework is essential to reducing 

long -term heat -related health risks across NSW. See sections 7 and 8.    
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Glossary  

Term Definition  

Acclimatisation  
The process of adapting or increasing tolerance to a changed 

environmental condition.  

Acute heat  
A heat hazard that is dangerous relative to its local climatic 

conditions.  

Chronic heat  
A heat hazard that is dangerous relative to an absolute standard and 

which persists for more than 90 days.  

Climate Adaptation  

Actions t hat make adjustments  in environmental, social and or 

economic systems  to cope with current or expected  environmental 

conditions  as a result of climate change . 

Climate Hazard  
A weather - or climate -related event or trend that can cause danger 

or harm. 

Climate risk  
The potential for harmful consequences to human, economic, and 

ecological systems from climate hazards.  

Climate vulnerability  

The degree to which human, economic, and or ecological systems 

are susceptible to, and unable to cope with, the adverse impacts of 

climate change.  

Combat agency  

The agency identified in the Emergency Management Plan as the 

agency primarily responsible for controlling the response to a 

particular emergency (State Emergency and Rescue Management 

Act 1989 No 165, 1989). 

Dew point  

Temperature at which water vapour begins to condense  in the air.  

Unlike the measure of relative humidity, dew point  has a direct 

relationship to fluctuating temperature and  provides a more 

consistent indicator  of the amount of moisture in the air and the 

resulting  conditions. When air is moist the skin is less able to 

evaporate sweat away , and it takes longer for the body to cool down.  

Disaster risk reduction  
The policy objective which is aimed at preventing new and reducing 

existing disaster risk and managing residual risk.  
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Term Definition  

Energy poverty  

The absence of sufficient choice in accessing adequate, affordable, 

reliable, and safe energy services to meet basic household and 

societal needs.  

Exposure  The condition of being unprotected from severe weather.  

Extreme heat event  
A period of sustained high temperatures which exceed levels that 

people, natural and built environments can safely  manage.  

Heat stress  

In this report, heat stress refers to the effects of extreme heat, with 

or without humidity, on human physical and mental wellbeing, 

occurring when environmental conditions and personal factors 

interact to cause a rise in body temperature.  

Heatwave  

A period of time where the maximum and minimum temperatures are 

unusually hot over three  days in comparison to local climate and 

observed temperatures at a location over the past 30 days.  

Human physiology  
The organic processes of a human body, or any of its parts, or of a 

particular bodily process.  

Humidity  The measure of the amount of water vapour in the air.  

Infrastructure  

The permanent physical systems and structures that support how a 

city or community functions, including roads, buildings, water and 

energy networks, drainage, and public spaces.  

Morbidity  The incidence or rate of disease or illness.  

Mortality  The incidence or rate of death.  

Thermal comfort  

The subjective component of building design that denotes an 

ƻŎŎǳǇŀƴǘΩǎ ŎƻƴǘŜƴǘƳŜƴǘ ǿƛǘƘ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ŀƴ ƛƴŘƻƻǊ 

environment.  

Thermal efficiency  

The ability of a building to use energy effectively for heating and 

cooling. High thermal efficiency indicates a building that requires 

low energy input to cool or heat completely.  

Thermal load  The total amount of heat energy that must be managed within a 

defined space or system to maintain a stable temperature. 
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Term Definition  

Applicable to the built environment as well as accumulation of heat 

in the body.  

Thermal resilience  

The ability of a building and its systems to maintain indoor 

temperatures within safe limits for occupants by controlling heat 

gain, heat loss, and thermal exposure under both normal and 

extreme environmental conditions.  

Thermal safety  

The point at which indoor conditions become physiologically 

dangerous. Above the threshold, occupants are at risk of heat illness 

or death.  

Urban Heat Island 

effect  

The phenomena where measurable temperature differential exists 

between densely built environments and surrounding rural or 

vegetated areas, because of heat -absorbing hard surfaces, reduced 

tree canopy, and the displacement of natural cooling systems.  
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Acronyms  

Abbreviation  Definition  

ABCB Australian Building Codes Board  

ABS Australian Bureau of Statistics  

AEMET Agencia Estatal de Meteorología (State Meteorological Agency, 

Spain) 

BASIX  Building Sustainability Index  

BoM Bureau of Meteorology  

CALD Culturally And Linguistically Diverse  

CCAAP Climate Change Adaptation Action Plan  

DAP Disaster Adaptation Plan  

DCCEEW Department of Climate Change, Environment, Energy and Water  

DPHI Department of Planning, Housing and Infrastructure  

DPIRD Department of Primary Industries and Regional Development  

ED Emergency Department  

EMPLAN  Emergency Management Plan  

EOCON Emergency Operations Controller  

HHEWS Heat -Health Early Warning System  

HRWS Higher -Risk Weather Season  

ILO International Labour Organisation  

IPCC International Panel on Climate Change  

ISO International Standards Organisation  

LEMC Local Emergency Management Committee  

LEMPLAN  Local Emergency Management Plan  

LEOCON Local Emergency Operations Controller  
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Abbreviation  Definition  

LEP Local Environmental Plan  

LGA Local Government Area  

MACE Mortality Attributable to Climate Events  

MoMo  Sistema de Monitorización de la Mortalidad diaria (Daily Mortality 

Monitoring System, Spain)  

NARCliM  New South Wales and Australian Regional Climate Modelling  

NatHERS  Nationwide House Energy Rating Scheme  

NCC National Construction Code  

NEMA National Emergency Management Agency  

NSW New South Wales  

NSW RA NSW Reconstruction Authority  

PCBU Person Conducting a Business or Undertaking  

PHREDSS Public Health Rapid, Emergency, Disease and Syndromic 

Surveillance  

PPE Personal Protective Equipment  

REMC Regional Emergency Management Committee  

REMPLAN Regional Emergency Management Plan  

REOCON Regional Emergency Operations Controller  

RPR Risk Priority Rating  

SDMP State Disaster Management Plan  

SEARCH Study of Environment on Aboriginal Resilience and Child Health  

SEMC State Emergency Management Committee  

SEPP State Environmental Planning Policy  

SHEPI Social Housing Energy Performance Initiative  

SSP Shared Socioeconomic Pathway  
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Abbreviation  Definition  

TWU ¢ǊŀƴǎǇƻǊǘ ²ƻǊƪŜǊǎΩ ¦ƴƛƻƴ 

UNSW University of New South Wales  

UTCI Universal Thermal Climate Index  

WBGT Wet Bulb Globe Temperature  

WHS Work Health and Safety  

WSROC Western Sydney Regional Organisation of Councils  
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1. Introduction  

 

 

 

 

 

 

1.1 Purpose of this report  

Heat stress  has historically been treated in NSW as an episodic -emergency risk, rather than a 

persistent and growing public health and systems challenge. As climate change intensifies both 

the frequency and duration of heat exposure, this approach is no longer suffic ient. Heat stress is 

increasingly shaped by long -term  decisions made for  housing, planning  and workplaces, as well as 

by gaps in governance, data and coordination. This report responds to that shift by examining 

whether current policies , standards and  inst itutions are fit -for -purpose, and by identifying where 

targeted reforms could materially reduce preventable harm.  In developing this report, the 

Commission seeks to support NSW decision -makers by identifying where existing policy settings 

Ŏŀƴ ōŜ ǎǘǊŜƴƎǘƘŜƴŜŘ ǘƻ ōŜǘǘŜǊ ƳŜŜǘ ǘƘŜ ǎǘŀǘŜΩǎ ŀŘŀǇǘŀǘƛƻƴ ƻōƧŜŎǘƛǾŜ ǳƴŘŜǊ ǘƘŜ /ƭƛƳŀǘŜ /ƘŀƴƎŜ Act . 

¢Ƙƛǎ ǊŜǇƻǊǘ ǎŜǘǎ ƻǳǘ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ Ƙƻǿ b{² ƛǎ ǇǊŜǇŀǊŜŘ ŦƻǊΣ ŀƴŘ ǊŜǎǇƻƴŘƛƴƎ ǘƻΣ 

the increasing impacts of  extreme heat and humidity events, particularly the  human health impacts 

of heat stress. The report recommends  strategies  to support  the NSW Government and broader 

communityΩǎ response to the health risks of extreme heat and humidity events. 

1.2 Understanding heat stress and extreme heat events in  NSW 

Understanding and responding to heat stress requires clarity about how extreme heat is defined, 

measured and communicated. The definitions and indices outlined below provide the technical 

foundation for the analysis in this report, informing how risk is id entified, how health impacts are 

assessed, and how policy responses are triggered. Heat stress emerges from the interaction 

between environmental conditions and human exposure, v ulnerability and adaptive capacity  (see 

Figure 1.4). Accurately identifying pe riods of elevated risk depends on how extreme heat is defined 

and measured, particularly where humidity and cumulative exposure intensify health impacts.  

¢Ƙƛǎ ǊŜǇƻǊǘ ǳǎŜǎ ΨŜȄǘǊŜƳŜ ƘŜŀǘ ŜǾŜƴǘǎΩ ǘƻ ŎƘŀǊŀŎǘŜǊƛǎŜ ƘŜŀǘǿŀǾŜǎΣ ōǊƻŀŘŜǊ ŀŎǳǘŜ ƘŜŀǘ ŜǾŜƴǘǎΣ 

chronic high heat and the impacts of humidity, which are not captured in the Australian heatwave 

definition . There are multiple  ways to define heat and extreme heat events. Heatwave is the most 

commonly used term for defining  extreme heat event s. In Australia, heatwaves are commonly 

ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ άƳŀȄƛƳǳƳ ŀƴŘ ƳƛƴƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ǘƘŀǘ ŀǊŜ ǳƴǳǎǳŀƭƭȅ Ƙƻǘ όǘƻǇ м҈ ƻŦ ƘƛǎǘƻǊƛŎŀƭ 

temperatures) over three or more consecutive days, compared with a 30 -ȅŜŀǊ ƘƛǎǘƻǊƛŎŀƭ ŀǾŜǊŀƎŜέ. 

This is established using the Excess Heat Factor Index (EHF) (Australian Climate Service, 2026) . 

Other  common categorisations of heatwaves  globally  are when maximum temperature exceeds  a 
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certain threshold or use an index that combines factors , including  maximum temperature, minimum 

temperature and humidity to determine periods of heatwave.  

Wet Bulb Globe Temperature  (WBGT) and the Universal Thermal Climate Index (UTCI) are other 

measurement approaches used to determine period s of  heatwave  or extreme heat , which include  

other factors such as wind speed, dew point and solar radiation , to more accurately  define periods 

of high heat stress risk  for  humans. Even at lower temperatures, high humidity, as reflected 

through the WBGT, can have a significant impact on the survivability and health impacts of 

extreme heat events  (see Figure 1.1). This report therefore considers humidity alongside extreme 

heat events as a key driver of heat stress . 

 

Figure 1.1 Survivability  limits of wet bulb temperatures . From current  research being undertaken by the 

University of Sydney Heat and Health Research Centre (Logan, 2024) 

There is a physiological definition of heat stress that explains the physical response people can 

have when they are unable to cope with high temperatures . For the purposes of this report , heat 

stress  is used to  refer to the effects of extreme heat, with or without humidity, on human physical 

and mental wellbeing . This occurs when environmental conditions and personal factors interact to 

cause a rise in body temperature  (Figure 1.2). 



  

  

 

  

 

3 

Heat Stress Spotlight Report     

 

Figure 1.2 Impacts of heat stress 

As well as personal risk factors, a  variety of other ŦŀŎǘƻǊǎ ƛƴŦƭǳŜƴŎŜ ŀ ǇŜǊǎƻƴΩǎ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ƘŜŀǘ 

stress  (Figure 1.3):  

Duration and acclimatisation:  heat becomes more dangerous when it lasts for several days in a 

row. Risk is higher when temperatures are much hotter than people are used to locally.  

Temperature (day and night):  Very hot daytime temperatures raise body heat. Warm nights 

increase risk because the body does not have time to cool down.  

Humidity:  IƛƎƘ ƘǳƳƛŘƛǘȅ ƳŀƪŜǎ ƛǘ ƘŀǊŘŜǊ ŦƻǊ ǎǿŜŀǘ ǘƻ ŜǾŀǇƻǊŀǘŜΣ ǊŜŘǳŎƛƴƎ ǘƘŜ ōƻŘȅΩǎ ŀōƛƭƛǘȅ ǘƻ Ŏƻƻƭ 

itself . 

Radiant heat:  Heat from the sun, buildings, roads, and hard surfaces can raise body temperature 

even when air temperatures are lower.  

Wind:  Wind can reduce the perceived temperature and reduce heat impacts by accelerating heat 

ƭƻǎǎ ŦǊƻƳ ǘƘŜ ōƻŘȅΩǎ ǎǳǊŦŀŎŜΦ 

Physical activity and exertion:  Working or exercising in hot conditions increases heat stress, 

especially without shade, rest or water.  
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Different heatwave indices  capture different elements impacting heat stress (Figure 1.3). Indices 

such as the EHF consider both daytime and overnight temperatures and compare them to local 

averages. This helps identify periods when people cannot recover from heat, but excludes 

important factors like humidity, radiant heat and the health impacts that can happen over m ore 

acute (1-2 day) periods, which other indices  capture . With only one index  being regularly used to 

determine periods of high heat stress risk (EHF), this means policy and management approaches 

may be based on an understanding of heat stress risk that is underestimated.  

 

Figure 1.3. Factors that influence heat stress , including which factors are included in the EHF, UTCI, 

and WBGT indices 



  

  

 

  

 

5 

Heat Stress Spotlight Report     

1.3 Heat stress is shaped by exposure, vulnerability and adaptive 

capacity  

Heat stress risk arises from the interaction between:  

¶ Hazard ς extreme heat and humidity   

¶ Exposure ς workplaces, homes with limited access to cooling, outdoor environments  

¶ Vulnerability ς factors such as age, socio -economic status, pre -existing conditions  

¶ Adaptive capacity ς access (or not) to cooling, hydration, rest and social supports.  

Individual factors, such as clothing, metabolic rate and physical exertion, substantially influence 

how heat is experienced. People in physically demanding jobs, poorly insulated homes, or with 

limited access to cooling face disproportionate risk (Figure 1.4). These risk factors greatly 

ƛƴŦƭǳŜƴŎŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ Ǌƛǎƪ ƻŦ ƘŜŀǘ ǎǘǊŜǎǎ ŘǳǊƛƴƎ ŜȄǘǊŜƳŜ ƘŜŀǘ ŜǾŜƴǘǎΦ 

 

Figure 1.4. Infographic demonstrating the elements that contribute to heat stress risk including hazard, 

exposure, vulnerability and adaptive capacity adapted from the National Climate Risk Assessments 

Health and Wellbeing Technical Report (Australian Climate Service, 2025) 
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1.4 Climate change is driv ing more  frequent and intense 

extreme heat events  

Extreme heat events in NSW have become more common and more intense over recent decades  

(NSW EPA, 2024). The 2025-26 summer saw the worst extreme heat event across south -eastern 

Australia since the black summer of 2019 -20. Record -breaking conditions saw temperatures 

exceed 40°C in major cities including Melbourne and Sydney, with even hotter conditions across 

regional Victoria and NSW (Clarke et al., 2026) . Events of this kind  are projected to increase in both 

intensity and frequency as a function of ongoing greenhouse gas  emissions. Maximum and 

minimum temperatures were above average for most of the state . Figure 1.5 shows mean maximum 

temperatures of 38 °C - 42°C for the west of NSW in January ; many places experienced  their 

hottest January day on record (Bureau of Meteorology, 2026) . 

 

Figure 1.5. Heat map showing NSW mean maximum temperatures for January 2026 (Bureau of 

Meteorology, 2026) 

TƘŜ b{² DƻǾŜǊƴƳŜƴǘΩǎ NSW and Australian Regional Climate Modelling (NARCliM) climate 

projections highlight  future temperature trends , highlighting extreme heat events are projected to 

increase in both frequency and intensity as a function of ongoing greenhouse gas emissions . The 

number of days over 35 degrees are projected to  increase from 37. 5 days (1990-2009 baseline) to 

52.1 by 2050 under a low emission scenario and to 60. 3 days under a high emissions scenario  

(Table 1.1). The number of days above 35°C in Western Sydney is projected to triple by 2090 (NSW 

DCCEEW, 2026). 

A variety of heat metrics are useful to identify and define extreme heat events and periods of high 

heat stress. Changing amplitude  or size, duration and frequency of heatwaves ( see Table 1.1 and 
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Figure 1.6) and using thresholds such as hot days above 35°C (see Table 1.1) are useful indices to 

understand the increasing likelihood of extreme heat events and risk of heat stress into the future.  

The maps in Figure 1.6 demonstrate the projected exposure of different parts of the state to 

extreme heat and how these vary depending on the climate indices being used.  NARCLiM outputs 

are represented in Figures 1.6 and 1.7, and in Table 1.1.5 

 

Table 1.1. Projected changes to climate indices: Heatwave amplitude, heatwave duration, heatwave 

frequency and hot days under low-, medium-, and high-emissions scenarios6 

 

5 Heatwave projections use the NARCliM 2.0 regular -grid regional climate model ensemble (10 members: 5 GCMs × 2 

RCMs) at 0.04° (~4 km) resolution across NSW and the ACT (NCI -hosted, kq82). Indices assessed include HWA (°C²), 

HWD (days/year), HWF (days/year),  and TXge35 (days/year) under SSP1 -2.6, SSP2-4.5, and SSP3-7.0 for mid -century 

(2040ς2059) and end -century (2080 ς2099). Annual values are averaged over 20 -year epochs and spatially aggregated; 

ensemble means are equal -weighted. Changes are calculated per g rid cell as future minus historical ensemble means, 

with maps showing spatial patterns across ~49,000 cells. Time series present annual values (1990 ς2099) with ensemble 

means and full model range. Summary metrics report the spatially averaged ensemble -mean change from the 1990 ς

2009 baseline, with bracketed ranges showing the minimum ςmaximum change across individual models (each using its 

own historical baseline). Results are preliminary and may be updated.  

6 Within the table, bold values denote the ensemble mean for each period, with the corresponding ensemble range 

(minimumςmaximum across models) provided directly beneath. Projected increases are additional to historical baseline 

values. The baseline value fo r average hot days is 37.5 days, 39.6 days for average maximum hot days and 35.9 days for 

average minimum hot days. Results are preliminary and subject to revision.  


















































































































































