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Executive Summary 

 

Development of National Climate Change Adaptation Research Plans is a key function of 
NCCARF. These Plans (referred to as NARPs) are produced for nine key sectors where 
adaptation responses will be critical in safeguarding against climate risks to social, economic 
and environmental well-being. 

The purpose of a NARP is to identify priority needs over the next few years in developing 
knowledge on how governments, businesses and communities can best adapt to climate 
change risks. They provide a national blueprint for research investment by research 
organisations and knowledge user stakeholders. Development of NARPs involves the active 
participation of both the research community and adaptation knowledge users. 

The NARP for Human Health (Human Health NARP) (McMichael et al. 2009) is concerned 
with identifying the priority research questions for human health-related climate change 
adaptation issues, including extreme heat and weather events, climate-related diseases, the 
health of rural and Indigenous communities, mental health and the capacity of the health 
system. The Human Health NARP has been revisited in 2012 and priority research 
questions have been updated to ensure currency and to provide guidance for research 
investment over the next five years.  

Updated priority research questions are identified based on: 

 changes to stakeholder needs since the Human Health NARP was completed in 
2009; 

 relevant research published since the Human Health NARP was completed; and  

 areas of current research focus in relation to the Human Health NARP. 

Stakeholder information needs have not changed significantly, although some have become 
more clearly stated or relatively more important. These concern:  

 the different human health impacts and adaptation options in different climate zones; 

 direct stakeholder involvement in research to ensure results are relevant and to 
understand how they can be applied; 

 how human behaviour can affect vulnerability to climate change impacts and the 
effects of behaviour on adaptation options; 

 the potential value of tools such as ‘health impact assessment’ (e.g. Collins and 
Kaplan, 2009); 

 how the human health sector can collaborate with other sectors and themes when 
developing and implementing adaptation responses to climate change impacts, such 
as to extreme heat and other extreme weather;  

 health impacts of incrementally increasing temperatures;  

 indoor air quality and 

 possible health impacts that result from adaptation initiatives taken by other sectors. 

Climate change adaptation for human health is a rapidly expanding research area. Stadler et 
al. (2011) reviewed 87 research articles and other publications which have appeared in the 
last few years, since the Human Health NARP was completed. Additional publications were 
also reviewed for this update.  

Since 2009, Australia has invested in research about climate change adaptation and human 
health through the joint Adaptation Research Grants Program (ARGP) - NHMRC research 
initiative (managed by the NHMRC), through other research commissioned and managed by 
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the NHMRC, and through research funded and managed by other organisations, including 
CSIRO and ARC.  

Other NCCARF-managed research outcomes will also be relevant to some of the key 
research questions (KRQs) in the Human Health NARP or more broadly will help inform 
climate change adaptation decisions or investments pertinent to human health.  This 
includes research in both the Adaptation Research Grants Program (ARGP) and Synthesis 
and Integrative Research (SIR) programs. 

After the Human Health NARP was completed, NCCARF determined that a NARP should be 
developed about climate change adaptation and Australia’s Indigenous Communities. The 
National Climate Change Adaptation Research Plan for Indigenous Communities (Langton 
et al. 2012) is cross-sectoral and addresses research areas not identified in the other eight 
NARPs.  

NARPs are not intended to provide an exhaustive list of every research question that could 
be identified, but to identify a relatively concise list of KRQs for the coming 5 to 7 years, with 
an understanding that priorities will change over time as climate knowledge, stakeholder 
needs and our knowledge base respond to events and to research that is carried out, 
reported and taken up by decision-makers.  

The Human Health NARP identified 38 KRQs, some of which were amalgamated for 
prioritisation, resulting in 15 research questions being assessed as high priority.  

This report summarises the information used for the revisit and the update outcomes. The 
outcomes are that (a) all KRQs in the original Human Health NARP should be retained; (b) 
the priority of two KRQs should be changed, (c) the text of five KRQs should be altered in 
minor ways, and (d) three new KRQs should be included.  

In the original Human Health NARP two or more KRQs are amalgamated in several 
instances, and this is maintained in this update report. The title for one group of KRQs has 
been altered (‘Community and Indigenous Health’ is now ‘Community Health’). The specific 
changes to the KRQs of the Human Health NARP are as follows:  

 Two KRQs have been increased in priority: 

1.6 Are current occupational health and safety standards in relation to climate change-
induced health risks (e.g., extremes of workplace heat exposure) adequate? (Medium 
priority to Medium-high priority) 

9.5 How do strategies for the mitigation of greenhouse gas emissions interact with 
strategies to adapt to the health impacts of climate change, and how might these 
interactions be managed? (Low-medium priority to Medium priority) 

 Six KRQs have been altered as set out below: 

1.3 Do early warning systems (EWSs) for heat waves and other extreme weather 
events reduce adverse health impacts? Which types of EWS are most effective and for 
what locations? 

1.7 What impacts would result from a change in commercial, public and private 
housing building codes, such as to reduce mortality and morbidity during heat waves.  

2.1 Does public education about the risks of short-duration extreme weather events, 
and their avoidability, alter people’s knowledge and behaviour? 

2.2 What is the capacity of health systems, from local to regional levels, to deal with 
surges in demand in response to short-term extreme weather events and natural 
disasters and to assist in longer-term recovery initiatives?  
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6.3 How can water security be ensured and what is the role of the existing water 
authorities responsible for treating water in the management of climate change 
impacts?  

9.1 Is Are health care and public health (health protection) systems adequately 
structured, staffed and resourced to handle increased demands from (i) extreme 
weather events and (ii) climate-related outbreaks of infectious diseases? What 
improvements are needed, feasible and effective? What are the additional workforce 
requirements for professions such as environmental health, community health and 
support services and epidemiology, which will be important in surveillance and in 
primary and secondary prevention? Is health infrastructure planned for less-vulnerable 
locations? What policies/ service guidelines and models of integrating the entire health 
sector’s adaptive responses best support the coordination of adaptive activities? 

 Three new KRQs have been introduced: 

2.3 What groups are most vulnerable to the health impacts of extreme weather 
events? How can their resilience be improved? (Medium priority) 

5.4 How can the effects of climate change on air quality and aeroallergens be 
addressed? (Medium-high priority) 

9.6 What integrated responses are required between the health, transport, water, 
energy and other service provider sectors, including NGOs, to minimise impacts on 
vulnerable individuals during extreme heat events and other extreme events? 
(Medium-high priority) 

An updated table of high priority KRQs is provided in Section 6 of this report, and an updated 
research prioritisation table is provided in Appendix 2 of this report.  
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Introduction 

The role of NARPs and purpose of this Update  

Development of National Climate Change Adaptation Research Plans is a key function of 
NCCARF. These Plans (referred to as NARPs) are produced for nine key sectors where 
adaptation response will be critical in safeguarding against climate risks to social, economic 
and environmental wellbeing. 

The purpose of a NARP is to identify priority needs over the next few years in developing 
knowledge on how governments, businesses and communities can best adapt to climate 
change risks. They provide a national blueprint for research investment by research 
organisations and knowledge user stakeholders. Development of NARPs involves the active 
participation of both the research community and adaptation knowledge users. 

The NARP for Human Health (Human Health NARP) (McMichael et al. 2009) is concerned 
with identifying the priority research questions for human health-related climate change 
adaptation issues, including extreme heat and weather events, climate-related diseases, the 
health of rural and Indigenous communities, mental health and the capacity of the health 
system. Research focussed on these priority research questions should support 
governments, health services and institutions, community organisations and individuals to 
make sound decisions about climate change adaptation initiatives for health issues. These 
decisions should be able to take advantage of opportunities to address human health 
impacts that result from climate change and to reduce unavoidable detrimental climate 
change impacts on human health. 

The Human Health NARP has been revisited and its key research questions (KRQs) 
updated in 2012 to ensure it is able to provide guidance for research investment over the 
next five years. 

The revisit and updating is informed by  

 a review of the literature (Stadler et al. 2011) undertaken since December 2008 when 
the Human Health NARP was originally drafted, augmented by further literature 
identified during the stakeholder consultation process. Key sources include a 
Supplemental Issue of the Asia-Pacific Journal of Public Health (Vol. 23, 2, March 
2011) and a Special Issue of the Health Promotion Journal of Australia (Vol. 22, Dec 
2011), both of which were focussed on climate change and human health in 
Australia;  

 discussions with key stakeholders; and  

 comments from end-user stakeholders and researchers on a draft revised Human 
Health NARP. 

This report identifies updated KRQs, based on: 

 changes to stakeholder needs since the Human Health NARP was completed; 

 relevant research published since the Human Health NARP was completed; and  

 areas of current research focus in relation to the Human Health NARP. 

A discussion of each KRQ and any amendments is set out in Section 4 of this report.   

An updated table of high priority KRQs resulting from this revisit is provided in Section 6. An 
updated research prioritisation table is provided in Appendix 2. 
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Structure of the Human Health NARP (2009) 

The Human Health NARP (2009) provides three related but different statements of research 
priorities: 

 Section 4 identifies 38 ‘key research questions’ (KRQs); 

 Appendix 2 assesses the prioritisation of the KRQs, using shortened text and in 
some cases amalgamating related topics (KRQs); and  

 Table 2 and the Executive Summary list the KRQs assessed as having the highest 
Priority, with some restatement for brevity. 

This Update report follows the same pattern: 

 KRQs are discussed individually in Section 4; 

 Appendix 2 assesses priority, using shortened text and amalgamating related topics 
(KRQs) where this occurred in the Human Health NARP (2009); and  

 Section 6 lists the KRQs assessed as having the highest priority, also using 
shortened text and amalgamating KRQs where this occurred in the Human Health 
NARP (2009). 

Changes to stakeholder information needs since 2009 

Several changes to Australian human health stakeholder needs in a changing climate were 
identified and confirmed through the consultative updating process. These concern:  

 the different human health impacts and adaptation options in different climate zones;  

 direct stakeholder involvement in research to ensure results are relevant and to 
understand how they can be applied; 

 how human behaviour can affect vulnerability to climate change impacts and the 
effects of behaviour on adaptation options; 

 the potential value of tools such as ‘health impact assessment’ (e.g. Collins and 
Kaplan, 2009);  

 how the human health sector can collaborate with other sectors and themes when 
developing and implementing adaptation responses to climate change impacts, such 
as to extreme heat and other extreme weather; 

 health impacts of incrementally increasing temperatures;  

 indoor air quality and 

 possible health impacts that result from adaptation initiatives taken by other sectors.  

Specific changes to stakeholder needs are discussed in Section 4 (below). 
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Weather impacts and research progress since 2009 

Health impacts of extreme weather events since 2009 

Since the Human Health NARP was completed, Australia has experienced a series of 
extreme weather events (see Box 1). These events tested Australia’s human health systems 
and its emergency management and response capacity. Evaluation of the capacity of the 
health systems to respond to demands when extreme weather events occur generates 
useful knowledge for managing future health emergencies, which may be intensified and / or 
occur more frequently under climate change. 

 

  Box 1. Some recent examples of extreme events and impacts on human health 

THE BIG DRY: The recent 13-year drought in the southern Murray-Darling Basin (MDB) and Victoria (1997 – 
2010) highlighted dwindling river flows and the competition between agricultural, urban and environmental 

water needs and demand. Prolonged drought compound normal pressures on farmers that arise from 
farming and aging. Young rural residents worry about their families, communities and personal 
futures.  

Sources: http://www.bom.gov.au/climate/drought/archive/20100408.shtml - extracted 26 January 2012.  Water Act 2007, Part 1, Section 
3 Object, Polain et al. (2011); Carnie et al. (2011).  

HEATWAVES and BUSHFIRES: Associated with El Niño conditions, a severe heatwave occurred in 
southern Australia from 26 January to 7 February, 2009. There was a record run of days above 43°C at 
Adelaide and Melbourne. Estimates of deaths resulting from the hot conditions range from 424 to 500 
people. Power outages resulting from bushfires and transport system disruptions to the Melbourne rail 
network caused financial losses estimated at $800 million. On 7 February, strong, dry north-westerly winds 
fanned bushfires which claimed 173 lives, mostly in areas northeast of Melbourne.   

Sources:  Bureau of Meteorology Annual Climate Summary 2009 (2010), http://www.bom.gov.au/climate/annual_sum/2009/index.shtml  
- extracted 26 January 2012.  Teague et al. (2010) 2009 Victorian Bushfire Royal Commission - Final Report, 

http://www.royalcommission.vic.gov.au/finaldocuments/summary/pf/vbrc_summary_pf.pdf.   

FLOODS OF 2010 and 2011: In early September 2010, associated with a switch to La Niña conditions, there 
was flooding on many rivers in northern Victoria. In September 2010, a tropical depression formed over the 
Gascoyne area of Western Australia, producing severe floods in the region. Beginning in December 2010 
and early 2011, a series of floods hit Eastern and SE Australia, including river and flash flooding, primarily in 
the state of Queensland including its capital city, Brisbane. More than 78 per cent of the state (an area bigger 
than France and Germany combined) was declared a disaster zone.  These floods forced the evacuation of 
thousands of people from towns and cities. Thirty five people are known to have died as a direct result of the 
floods in Queensland and nine more people remain missing.   

Sources: Bureau of Meteorology Annual Climate Summary 2010 (2011), http://www.bom.gov.au/climate/annual_sum/2010/index.shtml 
- extracted 26 January 2012. http://en.wikipedia.org/wiki/2010_Gascoyne_River_flood, 
http://www.bom.gov.au/announcements/media_releases/climate/change/20120104.shtml  Bureau of Meteorology Annual Climate 
Summary 2010 (2011), http://www.bom.gov.au/climate/annual_sum/2010/index.shtml and Bureau of Meteorology Annual Climate 
Summary 2011 (2012), http://www.bom.gov.au/climate/annual_sum/2011/index.shtml - extracted 26 January 2012.   

CYCLONE YASI: In February 2011, Cyclone Yasi was one of the most powerful cyclones to have affected 
Queensland. Tully Sugar Mill recorded sea level pressure of 929 hPa as the eye passed over, suggesting 
wind gusts of about 285 km/h were possible, leaving behind significant damage. Economic losses, many of 
which were uninsured, amounted to nearly $10 Billion, resulting in stress of various types and degrees on 
those affected.   

Sources: http://www.bom.gov.au/cyclone/history/yasi.shtml. - extracted 26 January 2012.   
http://www.news.com.au/business/bananas-sugar-growers-worst-hit-by-tropical-cyclone-yasi/story-e6frfm1i-1226000185348 - extracted 
13 November 2012.  TURTON, S. M. (2012), Securing Landscape Resilience to Tropical Cyclones in Australia's Wet Tropics under a 
Changing Climate: Lessons from Cyclones Larry (and Yasi). Geographical Research, 50: 15–30. doi: 10.1111/j.1745-
5871.2011.00724.x 

 

http://www.bom.gov.au/climate/drought/archive/20100408.shtml
http://www.bom.gov.au/climate/annual_sum/2009/index.shtml
http://www.royalcommission.vic.gov.au/finaldocuments/summary/pf/vbrc_summary_pf.pdf
http://www.bom.gov.au/climate/annual_sum/2010/index.shtml
http://en.wikipedia.org/wiki/2010_Gascoyne_River_flood
http://www.bom.gov.au/announcements/media_releases/climate/change/20120104.shtml
http://www.bom.gov.au/climate/annual_sum/2010/index.shtml
http://www.bom.gov.au/climate/annual_sum/2011/index.shtml
http://www.bom.gov.au/cyclone/history/yasi.shtml
http://www.news.com.au/business/bananas-sugar-growers-worst-hit-by-tropical-cyclone-yasi/story-e6frfm1i-1226000185348
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Published research findings since 2009 

Research published since the Human Health NARP was completed was reviewed by Stadler 
et al. (2011). They reviewed and summarised 87 relevant research publications published 
between 2009 and 2012. Their report was structured around the research priorities of the 
Human Health NARP. This update was augmented with further reviews, including of sources 
and papers identified during the stakeholder consultation process.  

Key findings extracted from Stadler et al. (2011) and the further reviews are referenced in 
Section 4. 

Current research 

There is significant national and international awareness of impacts and risks to human 
health posed by climate change and the need to prepare health systems for, and protect 
vulnerable groups from, its impacts.  

Since 2009, Australia has invested in research about climate change adaptation and human 
health through the joint NCCARF Adaptation Research Grants Program (ARGP) - NHMRC 
research initiative (managed by the NHMRC), through other research commissioned and 
managed by the NHMRC, and through research funded and managed by other 
organisations, including CSIRO and ARC.  

Seven climate change and human health research projects are currently supported by the 
joint NCCARF ARGP - NHMRC research initiative (see Box 2 for a list of these research 
projects, and Appendix 3 for further information about them). The NHMRC is independently 
supporting several relevant projects in addition (see Box 5). 

Other NCCARF-managed research will also be relevant to some of the priority research 
questions in the Human Health NARP or more broadly will help inform climate change 
adaptation decisions or investments pertinent to human health.  This includes research in 
both the ARGP and Synthesis and Integrative Research (SIR) programs (see Box 3 and Box 
4 for lists of these research projects). 

After the Human Health NARP was completed, NCCARF determined that a NARP should be 
developed about climate change adaptation and Australia’s Indigenous Communities. The 
National Climate Change Adaptation Research Plan for Indigenous Communities (Langton 
et al. 2012) is cross-sectoral and addresses research areas not identified in the other eight 
NARPs. Nevertheless, several sections of the NARP for Indigenous Communities are 
relevant to the research covered by this NARP, and the NARP for Indigenous Communities 
includes one priority research question that specifically relates to health issues (Research 
Topic 13: Understanding how climate change and extreme weather events will affect aspects 
of Indigenous people’s physical and mental health). All aspects of the Human Health NARP 
are relevant to Indigenous communities, and Section 8 is focussed on the resilience of 
communities, including of Indigenous communities.  

CSIRO’s Climate and Health Cluster brings together scientists and researchers from a range 
of disciplines to develop adaptation strategies for safeguarding the health of urban 
populations in the face of a variable and changing climate. The Cluster is a $3.5 million 
collaboration between eight partner institutions and the CSIRO Climate Adaptation Flagship 
Collaboration Fund.  The Climate and Health Cluster's research program focuses on heat 
stress, food security and safety, air quality, and the changing risk posed by vector-borne 
diseases such as dengue fever due to climate change (see Box 5 for recent and current 
research projects). 
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It is difficult to ascertain the current international investment in health adaptation research. 
However, Ebi et al. (2009) suggest that funding of the order of US$200 million is required for 
climate change adaptation research for human health in the USA as opposed to an 
estimated US$3 million per year being invested. In 2009 an Inter-agency Working Group on 
Climate Change and Health was established in the USA to develop a strategic plan for basic 
and applied research on the human health implications of climate change (Rosenthal and 
Jessup 2009). 

On a global scale, the ‘Hothaps’ or ‘high occupational temperature health and productivity 
suppression’ program is a multicentre health research and prevention initiative investigating 
workplace heat impacts on worker health and productivity (Kjellstrom et al. 2009a; Mathee et 
al. 2010).   

While international research will often be relevant to Australian conditions, it is likely to 
require interpretation to Australian circumstances, and this requires local research. 

 

Box 2: Joint NCCARF ARGP - NHMRC research projects for the Human Health theme 

(Note: further information about these projects is available in Appendix 3 and at 
http://www.nccarf.edu.au/research/thematic/399) 

Project Number and Title  Principal 
Investigator 

Institution 

HH09 01 - Changing heat: direct impacts of temperature on 
health and productivity - current risks and climate change 
projections. 

Keith Dear Australian 
National 
University 

HH09 02 - Climate change and rural communities: integrated 
study of physical and social impacts, health risks and adaptive 
options 

Anthony McMichael Australian 
National 
University 

HH10 01 - Dengue transmission under climate change in 
Northern Australia: linking ecological and population based 
models to develop adaptive strategies 

David Harley Australian 
National 
University 

HH10 02 - Projection of the impact of climate change on the 
transmission of Ross River virus disease 

Shilu Tong Queensland 
University of 
Technology 

HH10 03 - Health impacts of climate change on Indigenous 
Australians: identifying climate thresholds to enable the 
development of informed adaptation strategies 

Donna Green University of New 
South Wales 

HH11 01 - Climate change impacts on workplace heat 
extremes: health risk estimates and adaptive options  

Elizabeth Hanna Australian 
National 
University 

HH11 02 - Displaced twice? Investigating the impact of 
Queensland floods on the wellbeing and settlement of a cohort 
of men from refugee backgrounds living in Brisbane and 
Toowoomba 

Ignacio Correa-
Velez 

La Trobe 
University 
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Box 3: NCCARF-managed (ARGP) research projects relevant to the Human Health 
theme, commissioned under other themes 

(Note: further information about these projects is available at 
http://www.nccarf.edu.au/research/thematic-research-grants) 

Project Number and Title  Principal 
Investigator 

Institution 

EM09 01 - A spatial vulnerability analysis of urban populations 
to extreme heat events in Australian capital cities 

Margaret Loughnan Monash 
University 

SI11 03 - A framework for adaptation of Australian households 
to heat waves 

Wasim Saman University of 
South Australia 

SI10 04 - Pathways to climate adapted and healthy low 
income housing 

Guy Barnett CSIRO 

SI11 06 - Climate change and the welfare sector – risk and 
adaptation of Australia’s vulnerable and marginalised 

Karl Mallon ACOSS 

SI11 07 - Australia’s country towns 2050: what will a climate 
adapted settlement pattern look like? 

Andrew Beer University of 
Adelaide 

TB11 05 – Determining future invasive plant threats under 
climate change: an interactive decision tool for managers 

Lesley Hughes Macquarie 
University 

SD11 01 - Extreme heat and climate change: adaptation in 
culturally and linguistically diverse (CALD) communities 

Peng Bi University of 
Adelaide 

SD11 02 - What about me? Factors affecting individual 
adaptive coping capacity across different population groups 

Kerrie Unsworth University of 
Western Australia 

SD11 03 - Impact of climate change on disadvantaged groups: 
issues and interventions 

Graeme Hugo University of 
Adelaide 

SD11 05 - Changes to country and culture, changes to 
climate: strengthening institutions for Indigenous resilience 
and adaptation 

Jessica Weir AIATSIS 

SD11 06 - Heat-ready: adapting aged care facilities to prevent 
premature death in elderly Australians 

Deborah Black University of 
Sydney 

SD11 15 - Cognitive and affective barriers to climate change 
adaptation: exploring the risk and adaptation appraisals of 
South Australians to different climate 

Peng Bi University of 
Adelaide 

IC11 01 - Learning from the past, adapting in the future: 
identifying pathways to successful adaptation in Indigenous 
communities 

Meg Parsons 
University of 
Melbourne 

IC11 02 - Living change: adaptive housing responses to 
climate change in the town camps of Alice Springs 

Ralph Horne RMIT University 

IC11 03 - Indigenous voices in climate change adaptation: 
addressing the challenges of diverse knowledge systems in 
the Barmah-Millewa 

David Griggs 
Monash 
University 

IC11 04 - Aboriginal responses to climate change in arid zone 
Australia – regional understandings and capacity building for 
adaptation 

Paul Memmott 
University of 
Queensland 

IC11 05 - Understanding how the use of intertidal marine 
resources by Indigenous women in the Northern Territory will 
be affected by climate change and their referred adaptation 
options 

Ann Fleming 

NT Government, 
Darwin 
Aquaculture 
Centre 

http://www.nccarf.edu.au/research/thematic-research-grants
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Project Number and Title  Principal 
Investigator 

Institution 

IC11 06 - Towards a framework and process to identify 
Indigenous vulnerability and adaptive capacity to climate 
change 

Darryl Low Choy Griffith University 

IC11 07 - Future change in ancient worlds: Indigenous 
adaptation in northern Australia 

Steve Larkin 
Charles Darwin 
University 

IC11 08 - Community based adaptation to climate change: the 
Arabunna, South Australia  

Melissa Nursey-
Bray 

University of 
Adelaide 

 

Box 4: NCCARF’s Synthesis and Integrative Research (SIR) projects relevant to the 
Human Health theme 

(Note: further information about these projects is available at 
http://www.nccarf.edu.au/research/s-and-i) 

SIR Research Project Number and Title  Principal 
Investigator 

Institution 

P1HCS1a- Adaptation lessons from Cyclone Tracy John McAneney Macquarie 
University  

P1HCS1b- Indigenous experience of Cyclone Tracy Katherine Haynes Macquarie 
University 

P1HCS4 - The 2008 Floods in Queensland. Armando Apan University of 
Southern 
Queensland 

P1HCS5 - Impacts and adaptation response of infrastructure 
and communities to heatwaves: the southern Australian 
experience of 2009 

Jim Reeves Queensland 
University of 
Technology 

P1HCS6 - Drought and the future of small inland towns Anthony Kiem University of 
Newcastle 

P1HCS7 - Resilience and water security in two outback cities Glen Albrecht Murdoch  
University 

P2LTA6  - Limits to climate change adaptation for small inland 
communities affected by drought 

Anthony Kiem University of 
Newcastle 

S3AFL2 - Living with floods: key lessons from Australia and 
abroad 

Karen Hussey Australian 
National  
University 

S3AFS1 - Australian food security: impact of climate change 
for risk management: how prepared are food industry leaders? 

David Michael  Wondu Business 
and Technology 
Services 

S3AFS2 - Creating a climate for food security: the business, 
people & landscapes in food production 

Angela Wardell-
Johnson  

Curtin University 

S3AFS3 - Urban food security, urban resilience and climate 
change 

Paul Burton  Griffith University 

 

 

 

 

http://www.nccarf.edu.au/research/s-and-i
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Box 5:  

Climate change adaptation research projects relevant to the Human Health theme, 
commissioned and managed by other organisations 

Research Project Title  Principal 
Investigator 

Institution 

ARC Grants (For further information: http://arc.gov.au/applicants/fundingoutcomes.htm) 

ARC1 - Assisting rural communities in South Australia adapt to 
the health challenges of increasing temperatures and climate 
change 

Peng Bi  University of 
Adelaide 

ARC2 - The unfolding story of the 2009 Adelaide heatwave: 
risk factors for mortality and morbidity 

Peng Bi  University of 
Adelaide 

CSIRO Flagship (For further information: http://www.csiro.au/Organisation-Structure/Flagships/Climate-
Adaptation-Flagship/Climate-Health-Cluster.aspx) 

CSIRO1 - Identifying contemporary distributions of Ae. 
aegypti and Ae. albopictus in Australia 

Nigel Beebe ANU 

CSIRO2 - Innovative vector control measures for cities Scott O’Neill University of 
Queensland 

CSIRO3 - Thermal stress, urban environments and health Hilary Bambrick University of 
Western Sydney 

CSIRO4 - Identifying and characterising resilient urban food 
systems to promote population health in a changing climate 

Sharon Friel ANU 

CSIRO5 - Modelling distribution and adaptation of Ae. aegypti 
and Ae. albopictus in Australia 

Nigel Beebe ANU 

CSIRO5 - Urban transport system, pollution, climate change 
and health — modelling future scenarios 

Peter Newman Curtin University 
of Technology 

CSIRO6 - Urbanism climate adaptation and health: accounting 
for the links 

Tony Capon ANU 

CSIRO7 - Regional adaptation to climate change - a case 
study in SE Queensland, (i.e. The South East Queensland 
Climate Adaptation Research Initiative (SEQCARI)) 

Anisur Rahman Griffith University 

 

 

 

 

 

http://arc.gov.au/applicants/fundingoutcomes.htm
http://www.csiro.au/Organisation-Structure/Flagships/Climate-Adaptation-Flagship/Climate-Health-Cluster.aspx
http://www.csiro.au/Organisation-Structure/Flagships/Climate-Adaptation-Flagship/Climate-Health-Cluster.aspx
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Updated information for Section 4 of the Human Health NARP 

This section: 

 summarises information that has become available since the Human Health NARP 
was completed, and  

 outlines the consequences of this information for KRQs and for research 
prioritisation.  

The information in this section is primarily taken from Stadler et al. (2011) and from 
comments received and references identified during the consultation process and further 
research.  

The discussion of research questions in the Human Health NARP is described in Section 1.2 
(above). This section and other sections of this report follow the same pattern: 

 KRQs are discussed individually in this section; 

 Appendix 2 provides an priority assessment for KRQs, (note that the text of KRQs 
has been abbreviated and in some cases several KRQs have been amalgamated to 
correspond with their treatment in the Human Health NARP (McMichael 2009); and  

 Section 6 lists the KRQs assessed as having the highest priority, (note that the text of 
KRQs has been abbreviated and in some cases several KRQs have been 
amalgamated to correspond with their treatment in the Human Health NARP 
(McMichael 2009). 

Section 4 of the Human Health NARP is structured into nine themes (heat, extreme weather 
events, vector-borne diseases, food safety and quality, air quality, water quality, mental 
health, community and Indigenous health and health care services and infrastructure), and 
this section of the Update report has the same structure. The discussion in this section is 
organised in relation to each research question in the Human Health NARP.  

All research questions listed in a NARP are questions that merit research support. They are 
prioritised using 6 criteria: 

1. Severity of potential impact to be avoided or degree of potential benefit to be 
derived (essential); 

2. Immediacy of required intervention or response (essential); 

3. Need to change current intervention and practicality of alternative intervention 
(essential); 

4. Potential for co-benefit (desirable); 

5. Cross-sectoral relevance (desirable); 

6. Equity considerations (desirable). 

As a result of the information and analysis in this section, and the prioritisation assessment 
in Appendix 2, the priority of some research questions has been changed (e.g. from ‘High’ to 
‘Medium’) indicating either a change in the relative importance of a research question from a 
national perspective, or that a large amount of research has been completed in the 
intervening period. However, the relative prioritisation between research questions may differ 
between regions, stakeholders or research investors, a matter that this report does not 
address. 

NARP Section 4.1 Heat: Key research questions  

The seven KRQs identified for this topic were amalgamated into four research activity areas 
for priority assessment 
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1.1 Which categories of people (in city, town and countryside), in which building types and 
locations, are at greatest risk of death or serious illness (i.e., most ‘vulnerable’) to short-term 
extremes of heat? What kinds of heat extremes have the greatest impact on vulnerable 
individuals with regard to duration, magnitude and timing (day or night extremes)? What is 
the capacity of these individuals to acclimatise naturally to projected changes in the 
occurrence of heat waves? Do levels of understanding of the nature of these risks, and 
personal/ household-level ways of ameliorating them, vary between these population 
categories? 

Several recent publications have analysed the relationship between heat and human health, 
including  Brisbane summer temperatures (Bi et al. 2008), the 2004 heat wave in Brisbane 
(Tong et al. 2010), hot weather in Sydney (Vaneckova et al. 2008a) and heat waves in Perth 
(Williams et al. 2011). 

Analysis of the 2009 southern Australian heat wave has provided evidence of associated 
health impacts. For Melbourne, this includes increased ambulance emergency cases and 
emergency department presentations (Victorian Chief Health Officer, 2009) and increased 
hospital admissions for acute myocardial infarction (Loughnan et al. 2010a). For Adelaide, 
more deaths, heat-related hospital admissions and total emergency department visits were 
reported (Nitschke et al. 2011), in line with increased ambulance callouts during heatwaves 
in Adelaide during 1993 to 2005 (Hansen et al. 2011a). 

Factors affecting vulnerability include age (Loughnan et al. 2010b; Vaneckova et al. 2008b; 
Hansen et al. 2011b), economic circumstances (Loughnan et al. 2010b) and gender 
(Vaneckova et al. 2008b). The length of heat waves and maximum temperatures also affects 
health impacts (Williams et al. 2011; Hansen et al. 2011a). Factors that may confound 
vulnerability to heat include air pollutants such as particulates and ozone (Vaneckova et al. 
2008b). Taking a different perspective, Hajat et al. (2010) identified the highest risk factors 
for death during heatwaves as confinement to bed, pre-existing psychiatric illness, not 
leaving home every day, and an inability to care for oneself. High rates of mortality and 
morbidity were found in elderly and chronically ill people, especially those having 
cardiovascular, respiratory and renal diseases, with other risk factors being childhood, social 
deprivation, social isolation, limited mobility and urban environments (Hajat et al. 2010). 

Huang et al. (2011a, 2012) report that more lives are currently lost in Brisbane due to 
temperature factors than to breast cancer, and that projected increased temperatures by 
2050 would exacerbate this situation. However, adverse health effects of extreme heat may 
be preventable through health promotion (Williams et al. 2011).  

Current research: 

 Four NCCARF ARGP - NHMRC research projects are relevant to this topic (HH09 
01, HH09 02, HH10 03, HH11 01) (see Box 2). 

 Six NCCARF research projects from other themes are relevant to this topic (EM09 
01, SI10 04, SI11 03, SD11 01, SD11 06, IC11 02) (see Box 3); one SIR research 
project (P1HCS5) is relevant to this topic (see Box 4). 

 Two ARC research projects are relevant to this topic (ARC1, ARC2); one project 
from CSIRO’s Adaptation Health Cluster (CSIRO3) is relevant to this topic (see Box 
5). 

Summary: Considerable research has been done on the relationship between heat and 
human health. However no recent Australian research publications were found regarding 
natural acclimatisation or the variations between population sub-groups of understanding 
risks from heat and options for reducing the risks.  

Update outcome: Retain KRQ 1.1 unchanged. 

Note: KRQs 1.1 and 1.2 were amalgamated for priority assessment. 
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1.2 Are changes needed to public health policy in order to manage heat wave impacts?  

Assessing how several factors simultaneously influence urban heat exposure will enable 
impacts on particular population groups to be projected and managed (Uejio et al. 2011). 
These factors include the length of heat waves and maximum temperatures (Williams et al. 
2011; Hansen et al. 2011a), and air pollutants such as particulates and ozone (Vaneckova et 
al. 2008b). Urban form and development also affect how hot weather manifests as urban 
heat impacts (Huang et al. 2011b; Tomlinson et al. 2011). Factors affecting vulnerability to 
extreme heat include age (Loughnan et al. 2010b; Vaneckova et al. 2008b; Hansen et al. 
2011b), economic circumstances (Loughnan et al. 2010b) and gender (Vaneckova et al. 
2008b). Other population sub-groups whose health is affected by the direct and indirect 
effects of heat include workers (Hanna et al. 2011a), rural communities (Hanna et al. 2011b), 
and children (Hanna et al. 2010).  

Current research: 

 Four NCCARF ARGP - NHMRC research projects are relevant to this topic (HH09 
01, HH09 02, HH10 03, HH11 01) (see Box 2). 

 Six NCCARF research projects from other themes are relevant to this topic (EM09 
01, SI10 04, SI11 03, SD11 01, SD11 06, IC11 02) (see Box 3); one SIR research 
project (P1HCS5) is relevant to this topic (see Box 4). 

 Two ARC research projects are relevant to this topic (ARC1, ARC2); one project 
from CSIRO’s Adaptation Health Cluster (CSIRO3) is relevant to this topic (see Box 
5). 

Summary: This research question is closely related to KRQ 1.1, but its focus on public health 
policy responses to climate change and community resilience is relatively less well 
addressed to date. 

Update outcome: Retain KRQ 1.2 unchanged. 

Note: KRQs 1.1 and 1.2 were amalgamated for priority assessment. 

Prioritisation for KRQs 1.1 and 1.2: Retain this research topic with a ‘Medium-High’ priority 
but emphasise public health policy responses to address climate change adaptation for heat.  

 

1.3 Do early warning systems (EWSs) for heat waves and other extreme weather events 
reduce adverse health impacts? Which types of EWS are most effective? 

Surveillance tools such as spatial on-line analytical processing applications (OLAP) (Bernier 
et al. 2009) for climate related health vulnerabilities may prove to be valuable additions to 
the early warning and decision-making tool box for public health agencies. These tools rely 
on accurate indices that relate meteorological data to projected health outcomes (Vaneckova 
et al. 2011). 

Stakeholder comments identified two key challenges for this topic: (a) to develop valid 
assessments of the efficacy of heat warning systems that are relevant to communities at 
different locations, recognising the effect of acclimatisation and location-specific factors; and 
(b) to demonstrate the utility of EWS. 

Current research: 

 None of the NHMRC ARGP - NHMRC research projects addresses this research 
question.  
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 None of the NCCARF research projects from other themes is directly relevant to this 
topic, but some may deliver information relevant to it (SI11 03, SD11 01) (see Box 3). 

Summary: Research has reported on the development of EWS, but not about their efficacy.  

Update outcome: Retain KRQ 1.3 as set out below: 

KRQ 1.3 as amended: 

 Do early warning systems (EWSs) for heat waves and other extreme weather events 
reduce adverse health impacts? Which types of EWS are most effective and for what 
locations? 

Note: KRQs 1.3, 1.4 and 1.5 were amalgamated for priority assessment. 

 

1.4 Could existing responses to other health and social issues assist community surveillance 
of vulnerable individuals during heat waves? 

No research has been found that focusses on this KRQ. However, existing health responses 
are generally transferable to climate change issues (Patrick and Capetola 2011), and 
Australian Health Promotion Association core competencies have been found to be effective 
for implementing climate change adaptation strategies (Patrick and Smith 2011). 

Current research: 

 None of the NCCARF ARGP - NHMRC research projects addresses this research 
question.  

 None of the NCCARF research projects from other themes is directly relevant to this 
topic, but one may deliver information relevant to it (SI11 06) (see Box 3). 

Summary: This topic merits ongoing attention.  

Update outcome: Retain KRQ 1.4 unchanged. 

Note: KRQs 1.3, 1.4 and 1.5 were amalgamated for priority assessment. 

 

1.5 Does public education about the risks of heat waves, and their avoidability, alter people’s 
knowledge and behaviour? 

Public education programs and public perception about climate change can affect 
community awareness and behaviour (Oakman et al. 2010; Semenza et al. 2008). Adverse 
health effects of extreme heat may be preventable through health promotion (Williams et al. 
2011). Health promotion strategies, competencies and frameworks are transferable to 
climate change issues (Patrick and Capetola 2011). Unfortunately the small amount of 
literature on health promotion interventions for climate change adaptation remains 
incomplete and scattered (Walker et al. 2011a).  

Current research: 

 One of the NCCARF ARGP - NHMRC research projects (HH11 01) may deliver 
information relevant to this topic. 

 None of the NCCARF research projects from other themes is directly relevant to this 
topic, but one may deliver information relevant to it (SD11 01) (see Box 3); one SIR 
research project (S3AFL2) may deliver information relevant to this topic (see Box 4). 

 One ARC research project may deliver information relevant to this topic (ARC1) (see 
Box 5). 

Summary: While this research question is focussed on awareness of human health and 
extreme heat, it has much in common with other public health awareness topics and with 
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climate change public awareness topics. Understanding this topic is fundamental to 
investment in public education and awareness programs.  

Update outcome: Retain KRQ 1.5 unchanged. 

Note: KRQs 1.3, 1.4 and 1.5 were amalgamated for priority assessment. 

Prioritisation for KRQs 1.3, 1.4 and 1.5: Retain this research topic with a ‘High’ priority.  

 

1.6 Are current occupational health and safety standards in relation to climate change-
induced health risks (e.g., extremes of workplace heat exposure) adequate? 

Extreme heat will affect the capacity of un-acclimatised people to perform outdoor activities 
(Kjellstrom et al. 2009b; Bates and Schneider 2008), and, even for acclimatised people, 
manual labour will be dangerous on hot days (Maloney and Forbes 2011). Air pollution, 
especially ozone, may put additional strain on working people experiencing extreme heat 
(Dear et al. 2005), as will protective clothing (Joubert and Bates 2008). 

Risks include dehydration (Bates and Miller 2008) and non-physiological effects (Kjellstrom 
et al. 2009b) such as cognitive impairment and psychological and behavioural effects 
(Hansen et al. 2008). Extreme heat been linked to heat exhaustion and associated mental 
health consequences (Berry et al. 2010). Unfortunately, many outdoor workers and rural 
residents are not aware of the potential health impacts of heat exposure (Horton et al. 2010).  

As noted in Section 3.3 (above), the ‘Hothaps’ (‘high occupational temperature health and 
productivity suppression’) program is investigating workplace heat impacts on worker health 
and productivity (Kjellstrom et al. 2009b; Mathee et al. 2010). 

Current research: 

 Two NCCARF ARGP - NHMRC research projects are relevant to this topic (HH09 01, 
HH11 01) (see Box 2). 

 Two NCCARF research projects from other themes may deliver information relevant 
to this topic (EM09 01, SD11 01) (see Box 3). 

Summary: This topic will be of ongoing and increasing relevance for Australia. 

Update outcome: Retain KRQ 1.6 unchanged and increase its priority from ‘Medium’ to 
‘Medium - high’. 

 

1.7 What impacts would result from a change in commercial, public and private housing 
building codes? For example, to reduce mortality during heat waves.  

No research was found that specifically focuses on this KRQ. Some current research 
addresses the potential for building design and urban design to reduce heat impacts, without 
specific extension to associated health impacts. Nevertheless, low income households may 
be unable to afford to use air conditioning even when it is available (Farbotko and Waitt 
2011).  

Current research: 

 None of the NCCARF ARGP - NHMRC research projects addresses this research 
question. 

 Three NCCARF research projects from other themes may deliver information 
relevant to this topic (SI10 04, SI11 03, IC11 02) (see Box 3); one SIR research 
project (P1HCS5) is relevant to this topic (see Box 4). 
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Summary: Research in the human health theme should collaborate with researchers 
focussing on building design, construction and use. Stakeholders have suggested that this 
research question should consider morbidity in addition to mortality.  

Update outcome: Retain KRQ 1.7 but include reference to morbidity and maintain its 
‘Medium’ priority. 

KRQ 1.7 as amended: 

 1.7 What impacts would result from a change in commercial, public and private 
housing building codes? For example, such as reduced mortality and morbidity 
during heat waves? 

 

NARP Section 4.2 Short-duration Extreme Weather Events: Key research questions 

2.1 Does public education about the risks of extreme events, and their avoidability, alter 
people’s knowledge and behaviour? 

The discussion for KRQ 1.5 (above) is relevant to this topic. Elsworth et al. (2009) identified 
four causal processes that effectively promote the adoption of preparedness and preventive 
strategies: 1) engagement; 2) trust and self-confidence; 3) confirmation and reassessment; 
and, 4) community involvement and collaboration. No further research publications have 
been found that address this KRQ. 

Current research: 

 One of the NCCARF ARGP - NHMRC research projects (HH11 01) may deliver 
information relevant to this topic. 

 None of the NCCARF research projects from other themes is directly relevant to this 
topic, but one may deliver information relevant to it (SD11 01) (see Box 3); one SIR 
research project (S3AFL2) may deliver information relevant to this topic (see Box 4). 

 One ARC research project may deliver information relevant to this topic (ARC1) (see 
Box 5). 

Summary: Understanding this topic is fundamental to investment in public education and 
awareness programs. The KRQ should be altered to clarify its subject matter. Stakeholders 
have recommended that a further question about vulnerability to extreme events should be 
included.  

Update outcome: Retain KRQ 2.1 as amended below with a ‘Medium-high’ priority; introduce 
new KRQ 2.3 about vulnerability (see below). 

KRQ 2.1 as amended: 

 2.1 Does public education about the risks of short-duration extreme weather events, 
and their avoidability, alter people’s knowledge and behaviour? 

 

2.2 What is the capacity of health systems, from local to regional levels, to deal with surges 
in demand in response to natural disasters and to assist in longer-term recovery initiatives?  

This KRQ is very similar to KRQ 9.1 (see below). The series of extreme weather events in 
Australia since 2009 has tested Australia’s emergency management and response capacity 
and its human health systems. Evaluation of the response of the health system to these 
events and of the capacity of the health and emergency management systems to respond 
collaboratively will generate useful knowledge for future health emergencies, including those 
resulting from climate change impacts. 
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Preliminary data about physical and mental health impacts of the 2011 Queensland summer 
floods and cyclones indicate increases in the notifications of melioidosis and leptospirosis, 
though no communicable disease outbreaks were reported (Sophie Dwyer, personal 
communication).  There is some evidence of increased hospitalisations for heat stroke and 
cellulitis.  The most significant impact has been on mental health and social wellbeing.  This 
suggests that within the  government response system, attention to community resilience 
and focussed investment in infrastructure will be required for effective responses to extreme 
climate events. 

Current research: 

 None of the NCCARF ARGP – NHMRC research projects addresses this research 
question. 

 None of the NCCARF research projects from other themes is directly relevant to this 
topic, but one may deliver information relevant to it (SI11 06) (see Box 3); two SIR 
research projects (P1HCS1a, P1HCS5) are relevant to this topic and one SIR 
research project (S3AFL2) may deliver information relevant to this topic (see Box 4). 

Summary: Understanding this topic will be critical for effective health system responses to 
extreme events and natural disasters. The focus of this section of the NARP on extreme 
weather events should be clarified in the text of the KRQ. 

Update outcome: Retain KRQ 2.2 as amended below and maintain its ‘Medium’ priority. 

KRQ 2.2 as amended: 

 2.2 What is the capacity of health systems, from local to regional levels, to deal with 
surges in demand in response to short-duration extreme weather events and natural 
disasters and to assist in longer-term recovery initiatives?  

 

2.3 What groups are most vulnerable to health impacts of extreme weather events? How can 
their resilience be improved? 

Boon et al. (2011) report that little attention has been given to the needs of children with 
disabilities and their caregivers when extreme event response scenarios are developed, and 
describes how health promotion principles can be applied to this issue. 

Current research: 

 None of the NCCARF ARGP – NHMRC research projects addresses this research 
question. 

 None of the NCCARF research projects from other themes is directly relevant to this 
topic, but one may deliver information relevant to it (SI11 06) (see Box 3); two SIR 
research projects (P1HCS1a, P1HCS5) are relevant to this topic and one SIR 
research project (S3AFL2) may deliver information relevant to this topic (see Box 4). 

Summary: This new KRQ has been introduced at the suggestion of stakeholders during the 
consultation process.  

Update outcome: Introduce new KRQ 2.3 with a ‘Medium’ priority. 
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NARP Section 4.3 Vector-borne infectious diseases, zoonoses and environmental 
pathogens: Key research questions 

 

3.1 What are the future increased risks of arbovirus1 diseases arising from climate change?  

Considerable research has recently been published that is pertinent to this KRQ (e.g. 
Williams et al. 2010; Bambrick et al. 2008; Vazques-Prokopec et al. 2010; Hu et al. 2010a; 
Banu et al. 2011; Azil et al. 2010; Richardson et al. 2011). Global warming will increase the 
probability of virus transmission by dengue vectors and permit the colonization of new areas 
by the main dengue vectors, Ae. aegypti and Ae. (Stg.) albopictus  (Barbazan et al. 2010). 
Reducing the viability and activity of relevant vectors could be an effective adaptation 
response (e.g. Greenfield et al. 2011; Walker et al. 2011b).  

– Does climate-driven predictive modelling of any particular vector-borne infectious disease 
outbreak reduce the occurrence of such outbreaks? 

Meteorological variables can be used to predict and manage dengue vector outbreaks (Hu et 
al. 2010a; Hu et al. 2010b; Azil et al. 2010) and Ross River virus (RRV) disease epidemics 
(Woodruff et al. 2006). Forecasting models exist for RRV (Hu et al. 2006; Woodruff et al. 
2006); the level of Murray River flow may be a predictor for RRV infections (Bi et al. 2009). 
However, climate change alone may not result in significant increases in mosquito-borne 
disease in Australia (Russell 2009). A future malaria risk modelling approach that takes into 
account local variations in vector and human ecology and epidemiology has been 
recommended (Reiter 2008). 

– How would existing public health systems cope with increased levels of vector-borne 
disease infections? 

No research was found that focussed on this topic. 

Current research: 

 Two NCCARF ARGP – NHMRC research projects are relevant to this topic (HH10 
01; HH10 02) (see Box 2). 

 Three CSIRO research projects may deliver information relevant to this topic 
(CSIRO1, CSIRO2, CSIRO3) (see Box 5). 

Summary: While considerable research has recently been published on this topic, it remains 
important for Australia. Greater research focus should be placed on public health responses.  

Update outcome: Retain KRQ 3.1 unchanged. 

Note: KRQs 3.1, 3.2, 3.3 and 3.5 were amalgamated for priority assessment. 

Prioritisation outcome: See prioritisation for KRQ 3.5.  

 

3.2 What are the future increased risks of disease outbreaks resulting from environmental 
pathogens such as leptospirosis, melioidosis, and Buruli ulcer arising from the effects of 
extreme weather events on ground and surface water? 

Leptospirosis associated with contact with floodwater was reported in central Queensland 
(Wright et al. 2012). An unprecedented high number of cases of melioidosis were reported in 
the Northern Territory in association with above average rainfall in Darwin during the 
December 2009 to February 2010 wet season (Parameswaran et al. 2012). Seasonal factors 
have been suggested for Buruli ulcer outbreaks in Victoria (Boyd et al. 2012).  

                                                
1
 Arthropod-borne virus 
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Current research: 

 No current research has been found that is focussed on this topic. 

Summary: There is no reason to alter this question.  

Update outcome: Retain KRQ 3.2 unchanged. 

Note: KRQs 3.1, 3.2, 3.3 and 3.5 were amalgamated for priority assessment. 

Prioritisation outcome: See prioritisation for KRQ 3.5.  

 

3.3 What contribution can the further development of predictive models of vector distribution 
and outbreak risk, based on real-time and historical data from state/territory governments, 
make to combating climate change impacts?  

No recent research was found that focussed on this topic. However, the discussion for KRQ 
3.1 (above) is relevant to it. 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: There is no reason to change this question or its priority.  

Update outcome: Retain KRQ 3.3 unchanged. 

Note: KRQs 3.1, 3.2, 3.3 and 3.5 were amalgamated for priority assessment. 

Prioritisation outcome: See prioritisation for KRQ 3.5.  

 

3.4 Can improved seasonal outlooks provide useful advance warning of altered risks of 
vector-borne infectious disease outbreaks? 

–   Do the benefits from improved seasonal outlooks and advanced warning differ between 
human-only and zoonotic VBDs? 

– Are such forecasts enhanced by the inclusion of information about changes in 
environmental indicators (e.g., surface water, vegetation levels, etc)? 

– Will the implementation of seasonal outlooks result in reductions in outbreaks or infection 
rates?  

No recent research was found that focussed on this topic. However some research has 
identified or clarified relationships between weather and disease or vector incidence (e.g. Hu 
et al. 2010a, 2010b; Azil 2010). 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: There is no reason to change this question or its priority.  

Update outcome: Retain KRQ 3.4 unchanged and maintain its ‘Medium’ priority.  

 

3.5 What are the potential indirect effects of climate change (e.g., increases in household 
water tank numbers) on vector-borne and environment-borne diseases?  

While climate change will directly increase habitat suitability for many disease vectors or 
increase the potential for environment-borne diseases throughout much of Australia, the 
potential indirect impact on these factors resulting from changed water storage practices by 
humans in response to drought may have a greater effect (Kearney et al. 2009; Beebe et al. 
2009). 
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Current research: 

 No current research has been found that is focussed on this topic. 

Summary: The many complex issues relating to climate change and vector-borne and 
environment-borne diseases will need ongoing research attention. 

Update outcome: Retain KRQ 3.5 unchanged. 

Note: KRQs 3.1, 3.2, 3.3 and 3.5 were amalgamated for priority assessment. 

Prioritisation outcome for KRQs 3.1, 3.2, 3.3 and 3.5: Maintain ‘High’ priority for this topic.  

 

3.6 Evaluation of vector eradication and control interventions, including economic evaluation.  

The implications of climate change for Australia’s blood supply, such as through spread of 
dengue fever (Bambrick et al., 2009), was raised in the Human Health NARP as an example 
of the scope and importance of this KRQ. 

Considerable research has been found on costing VBD impacts on human health and 
evaluating vector control programs (e.g. Bambrick et al. 2008; Rapley et al. 2009; Ritchie 
2005; McBride 2010; Williams et al. 2010; Oxitec 2011). 

Dengue is currently of greatest concern for ongoing blood safety because it can result in 
fatalities, it has regular seasonal outbreaks in Northern Australia and, unlike some other 
viruses, an overseas case of transfusion transmission has already been documented 
(Dunstan et al. 2008). While a suitable dengue screening test has not yet been developed, 
the Australian Red Cross Blood Service (ARCBS) applies measures to protect the blood 
supply during outbreaks that have so far proven effective. 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: This topic requires further research.  

Update outcome: Retain KRQ 3.6 unchanged with a ‘Medium’ priority.  

 

NARP Section 4.4 Food safety and quality: Key research questions 

 

4.1 Where will the likely climate change impacts on food safety and quality be observed, and 
what measures/practices can be implemented to reduce the risk of food-borne disease 
outbreaks?  

Domestic and global food systems depend on the continued presence of a stable, supportive 
biophysical environment, and this is threatened by climate change (Eriksen 2008). Food 
yields are regularly affected by adverse seasonal conditions (Stokes and Howden 2010; 
Hennessey et al. 2010). Nearly all food products are considered vulnerable, albeit in varying 
degrees, because of their exposure, sensitivity and capacity to adapt to changing biophysical 
conditions (Stokes and Howden 2008). Friel (2010) argued for an approach to food security  
that judges the food system for its nutritional quality, social value and impact on the 
environment, and claimed that climate change mitigation and adaptation policies provide 
ways to achieve these values. 

A positive association has been found between temperature and the number of 
salmonellosis cases in Adelaide, and a negative association between rainfall and the 
number of salmonellosis cases, but it is not clear whether rainfall affects disease 
transmission independently or whether it interacts with other climatic variables such as 
temperature (Zhang et al. 2008). Australia‐wide, annual cases of salmonellosis are projected 
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to increase by approximately 3% by 2020 and 14% by 2050 (Bambrick et al. 2008; Bambrick 
et al. 2011).  Increased temperature and changing climate conditions are likely to affect the 
distribution and incidence of infectious gastrointestinal disease (Hall et al. 2011). Climate 
change is likely to act on other bacterial enteric pathogens in a similar way to Salmonella 
(Bambrick et al. 2008). 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: Research available to date is valuable but considerable more focus is required on 
this topic. 

Update outcome: Retain KRQ 4.1 unchanged.  

Note: KRQs 4.1 and 4.2 were amalgamated for priority assessment. 

Prioritisation outcome: See update outcome for KRQ 4.2.  

 

4.2 At what point in the food chain is increased vigilance most likely to reduce outbreaks of 
temperature-related food-borne gastroenteritis?  

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: There is no reason to change this KRQ or its priority.  

Update outcome: Retain KRQ 4.2 unchanged.  

Note: KRQs 4.1 and 4.2 were amalgamated for priority assessment. 

Update outcome for KRQs 4.1 and 4.2: Retain ‘Medium-high’ priority for this topic.  

 

NARP Section 4.5 Air quality: Key research questions 

 

5.1 Can forecasts of impending air pollution episodes be used to minimise the health 
impacts due to air pollutant exposure for urban and rural communities?  

There is growing evidence that climate change is driving the onset and degree of respiratory 
disease through increasing ambient and indoor air pollution, desertification, heat stress and 
wildfires, and altering the geographic and temporal spread of pollens, molds, and infectious 
agents associated with increased allergenicity (Pinkerton et al. 2012).  

Stakeholder comment suggested (a) that changes to the incidence of aero-allergens could 
become a significant issue, given projected changes to species distribution from climate 
change, projected revegetation as part of mitigation investments, urban greening to reduce 
heat island effects and other factors and (b) that assessment and management of both 
indoor and outdoor air quality was required. As the term air pollution relates to dangerous or 
unpleasant concentrations of chemicals, particulates and biological materials in outdoor or 
indoor atmosphere, the existing KRQ covers these factors.  

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: Further research on this topic is required. This should include all aspects of 
climate change impacts on the incidence and activity of chemicals, particulate matter, 
or biological materials, both indoor and outdoor.  

Update outcome: Retain KRQ 5.1 unchanged.  

http://en.wikipedia.org/wiki/Chemical
http://en.wikipedia.org/wiki/Atmospheric_particulate_matter
http://en.wikipedia.org/wiki/Biomolecule
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Note: KRQs 5.1, 5.2 and 5.3 were amalgamated for priority assessment. 

Prioritisation outcome: See update outcome for KRQ 5.3. 

 

5.2 What targeted measurement and monitoring is required to underpin air quality 
improvement programs? Which air contaminants should be measured?  

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: Further research on this topic is required. As with KRQ 5.1, this should include 
measurement and monitoring for all aspects of climate change impacts on the incidence and 
activity of chemicals, particulate matter, or biological materials, both indoor and outdoor..  

Update outcome: Retain KRQ 5.2 unchanged.  

Note: KRQs 5.1, 5.2 and 5.3 were amalgamated for priority assessment. 

Prioritisation outcome: See update outcome for KRQ 5.3. 

 

5.3 Would exploring, expanding and enhancing existing methodologies of providing 
information on the occurrence and forecast of poor air quality to the public be beneficial?  

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: Further research on this topic is required.  

Update outcome: Retain KRQ 5.2 unchanged.  

Prioritisation outcome for KRQs 5.1, 5.2 and 5.3: Retain the ‘Medium-low’ priority for this 
topic.   

 

5.4 How can the effects of climate change on air quality and aeroallergens be addressed?  

KRQs 5.1, 5.2 and 5.3 are concerned with forecasting and monitoring climate change–
induced air pollution episodes. Stakeholders recommended that research was also required 
about how the incidence or impact of these episodes could be reduced.  

Overseas research suggests that the climate change impacts on air quality and 
aeroallergens and other naturally derived particulates, will be adverse and significant. While 
it is known that climate change affects the incidence of aeroallergens such as pollen and 
mould spores leading to asthma and allergic rhinitis impacts (Beggs 2010) there has been 
little research reported from Australia on how climate change impacts on air quality are 
aeroallergens can be addressed. Further research, monitoring, education and anticipatory 
preparation of infrastructure is therefore required (Beggs and Bennett 2011). Adaptation 
measures within the public health system and beyond could go beyond incident forecasting 
and allergenic plant management; planting practices and policies, to urban/settlement 
planning, building-related actions; health care and medications and education. 

Current research: 

 None of the NCCARF ARGP – NHMRC research projects addresses this research 
question. 

 One of the NCCARF research projects from other themes may deliver information 
relevant to this topic (TB11 05) (see Box 3). 

Summary: Research on adaptation options is required.  

http://en.wikipedia.org/wiki/Chemical
http://en.wikipedia.org/wiki/Atmospheric_particulate_matter
http://en.wikipedia.org/wiki/Biomolecule
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Update outcome: Introduce new KRQ 5.4 with a ‘Medium-high’ priority.  

 

NARP Section 4.6 Water quality: Key research questions 

 

6.1 What water quality monitoring activities are required to support adaptation initiatives?  

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: There is no reason to change this question or its priority.  

Update outcome: Retain KRQ 6.1 unchanged.  

Note: KRQs 6.1 and 6.2 were amalgamated for priority assessment. 

 

6.2 Would combined studies of meteorological forecasts of impending seasonal and/or 
extreme weather conditions, and watershed descriptors and hydrological models as tools for 
prioritising water quality control measures, add to adaptive capacity?  

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: There is no reason to change this KRQ.  

Update outcome: Retain KRQ 6.2 unchanged.  

Prioritisation outcome for KRQs 6.1 and 6.2: Retain the ‘Medium’ priority for this topic.   

 

6.3 What is the role of the existing water authorities responsible for treating water in the 
management of climate change impacts?  

 ‘Flexible and robust’ governance strategies have been recommended to address challenges 
for ensuring safe drinking water supplies, such as the lack of a transjurisdictional 
governance strategy and high spatial and temporal variability in Australian climate conditions 
(Goater et al. 2011). 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: Stakeholders recommended that research is required about water security for 
urban, rural and remote communities more generally, within which a better understanding 
the role of supply authorities would be more useful for adaptation effectiveness.  

Update outcome: Retain KRQ 6.3 as amended below and maintain its ‘Medium-high’ priority. 

 

6.3 How can water security be ensured and what is the role of the existing water authorities 
responsible for treating water in the management of climate change impacts?  

 

NARP Section 4.7 Mental Health: Key research questions 

7.1 What interventions are required to minimise the potential harmful mental health effects of 
natural disasters (such as adverse climatic events), building on the established models and 
frameworks in disaster mental health planning?  
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There is some evidence that hot weather in conjunction with low relative humidity may lead 
to increased suicides (Toro et al. 2009). This suggests that an increase in suicides may be 
expected in a warming climate with more frequent heatwaves and raises the question 
whether there are complex causal relationships between heat, drought, economic hardship, 
depression and other mental illnesses.  

Psychological issues associated with climate change have been summarised (Doherty and 
Clayton 2011; Reser and Swim 2011).  Aligning with health effect categories first described 
by McMichael et al. (2003), Doherty and Clayton (2011) describe three classes of 
psychological impacts: direct (e.g., effects of weather events); indirect (e.g., threats to 
emotional wellbeing based on observation of impacts and concern or uncertainty about 
future risks); and psychosocial (e.g., social and community effects of heat, drought, 
migration, and post-disaster adjustment). They recommend providing psychological 
interventions after extreme events and impacts; promoting emotional resiliency and 
empowerment in the context of indirect impacts; and acting at systems and policy levels to 
address broad psychosocial impacts. Reser and Swim (2011) suggest that psychological 
perspectives on climate change adaptation need to include consideration of social 
“psychological adaptation” processes that influence perceptions and understanding of risk, 
effective coping responses and resilience, actual behavioural modification, and resultant 
psychological and social impacts. Weaknesses in data collection constrain researcher 
capacity to understand the scale and nature of how some of those impacted by extreme 
events were affected by them (Parkinson et al. 2011). 

Current research: 

 One of the NCCARF ARGP - NHMRC research projects may deliver information 
relevant to this topic (HH11 02) (see Box 2). 

Summary: This issue remains important and relatively unexplored.  

Update outcome: Retain KRQ 7.1 unchanged and maintain its ‘Medium-high’ priority.  

 

7.2 What interventions at a broad community level are most effective in reducing the adverse 
mental health impacts of climate/ environmental changes in rural Australia?  

While this topic receives considerable recognition, there has been relatively little research 
published in relation to it. However, some research is concerned with situations that are 
analogous to climate change impacts. For instance, Cusack et al. (2011) report that nurses 
need to give extra monitoring and assistance to clients who are not able to protect 
themselves from adverse health during heat waves, such as people with mental health 
disorders, substance misuse or medication impacts . Of direct relevance, Reser et al. 
(2011a) report that psychological services may help some aspects of adaptation to climate 
change risks and impacts (Reser et al. 2011a). 

Current research: 

 Three NCCARF research projects from other themes may deliver information 
relevant to this topic (SD11 02, SD11 03, SD11 15) (see Box 3). 

Summary: Stakeholders noted that homelessness is a contributing factor to vulnerability to 
health issues generally, and likely for vulnerability to climate change impacts. This topic will 
be of ongoing interest in Australia.  

Update outcome: Retain KRQ 7.2 unchanged and maintain its ‘Medium’ priority.  

 

7.3 Are stress and anxiety about ‘global warming’ in children and adults affecting their quality 
of life? What types of information, education and discussion are most effective in addressing 
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concerns and galvanising positive coping responses to climate change — and, for each, in 
what age-ranges? Do such interventions also lead to changes in child and family 
behaviours?  

Public concern about climate change is increasing and there may be a relationship between 
this concern and symptoms indicative of depression, anxiety and stress (Searle and Gow 
2010). Australians have a relatively higher awareness of climate change, with urban 
university-educated people being more likely to think that climate change will worsen than 
are rural residents without tertiary education (Agho et al. 2010). ).  Childhood understanding 
and preparation for climate change challenges will contribute to future mental health (Hanna 
2010). 

Current research: 

 One of the NCCARF ARGP - NHMRC research projects may deliver information 
relevant to this topic (HH11 02) (see Box 2). 

Summary: There is no reason to change this KRQ or its priority.  

Update outcome: Retain KRQ 7.3 unchanged and maintain its ‘Low-medium’ priority.  

 

7.4 What disease categories within ‘mental health’ are likely to be vulnerable to climate 
change impacts? For example, considering the categories of psychiatric disorders typical 
during old age, how would different aspects of adverse climate change affect these? 

Current research: 

 One of the NCCARF ARGP - NHMRC research projects may deliver information 
relevant to this topic (HH11 02) (see Box 2). 

Summary: Very little, if any, research is concerned with this topic.  

Update outcome: Retain KRQ 7.4 unchanged and maintain its ‘Medium’ priority.  

 

7.5 How is mental health likely to be affected by socio-economic factors related to impacts of 
climate change, including: 
– financial strain and insecurity, including loss (actual, threatened) of livelihoods; 
– emotional responses to the degradation of the land and suffering of wild and domesticated 
animals; 
– hopelessness (and its associations with distress) in the face of uncontrollable adverse 
events; 
– increasing social and economic inequality (between and within communities)? 

No published research was found that focussed on this topic. 

Current research: 

 Three NCCARF research projects from other themes may deliver information 
relevant to this topic (SD11 02, SD11 03, SD11 15) (see Box 3). 

Summary: This topic will be of ongoing interest in Australia.  

Update outcome: Retain KRQ 7.5 unchanged and maintain its ‘Low’ priority.  

 

7.6 What methods of community-wide education and information will support effective 
adaptation and minimise distress?  

No published research was found that focussed on this topic. 

Current research: 
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 One of the NCCARF ARGP – NHMRC research projects may deliver information 
relevant to this topic (HH11 02) (see Box 2). 

Summary: There is no reason to change this KRQ or its priority.  

Update outcome: Retain KRQ 7.6 unchanged and maintain its ‘Low’ priority.  

 

NARP Section 4.8 Community and Indigenous Health: Key research questions 

The decision to develop a NARP for Indigenous Communities was made after the Human 
Health NARP had been completed in 2009. As all elements of NARPs relate to all parts of 
the Australian community, and matters of special interest to Indigenous communities are 
addressed in the NARP for Indigenous Communities, this section should be retitled: 
Community Health. 

NARP Section 4.8 Community Health 

8.1 Which types of intervention most effectively increase the level of community resilience? 

– What key characteristics of Indigenous, rural and urban communities determine their level 
of resilience to the stress of long-term changes in climatic and environmental conditions?  

In an NCCARF synthesis report of seven historical case studies that examined the impacts 
of and responses to extreme climatic events on Australian communities, Kiem et al. (2010) 
proposed that a resilient community is likely to be:  

1. Convinced about the need for action; 
2. Informed about what is likely to happen and realistic about the uncertainties; 
3. Prepared to respond to climate change; 
4. Responsive to new knowledge about risks of climate change and the potential for 

response; 
5. Connected to, knowledgeable about and supportive of its vulnerable members; and 
6. Flexible and willing to take on board new practices, even transformational changes.  

Other recent research concerned with key features of a ‘resilient community’ includes:  

 The disaster resilience of place (DROP) model, with variables such as ecological, 
social, economic, institutional, infrastructure, and community competence (Cutter et 
al. 2010);  

 Case studies about bushfires in south-east Gippsland (Whittaker 2008) and Canberra 
(Pooley et al. 2010), and flooding in Queensland (Keogh et al. 2011); 

 A preliminary assessment of the vulnerability of Australian rural communities (Nelson 
et al. 2010a, 2010b); and, 

 A study of the characteristics of disaster-resilient communities (Twigg 2009).  

However, what, if any, coping and adaptation strategies Indigenous people may be able to 
apply, and what interventions might decrease their vulnerability and increase their resilience, 
requires further research (Haynes et al. 2011) that has meaningful input from Indigenous 
people (Petheram et al., 2010). 

Adaptation initiatives that respond to climate impacts on the health of people living in 
Australia’s arid and desert regions should be developed and implemented with the active 
participation of the relevant interest groups, operating at appropriate geographic scales and 
in both the public and private sectors (Campbell et al. 2008). 

Current research: 

 One of the NCCARF ARGP – NHMRC research projects may deliver information 
relevant to this topic (HH11 02) (see Box 2). 
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 Eleven NCCARF research projects from other themes may deliver information 
relevant to this topic (SI11 07, SD11 02, SD11 03, SD11 05, SD11 15, IC11 01, IC11 
03, IC11 04, IC11 05, IC11 06, IC11 07, IC11 08) (see Box 3); one SIR project 
(P1HCS1b) is relevant to this topic (see Box 4). 

Summary: This topic will require ongoing research to generate more specific information for 
different communities. It is clear that a considerable body of research will emerge from the 
NCCARF research programs currently under way. 

Update outcome: Retain KRQ 8.1 unchanged and maintain its ‘Medium-high’ priority.  

 

8.2 How might climate change and climatic extremes affect aspects of Indigenous culture 
and living conditions that affect health, including: 
– residential and working conditions (in relation to heat extremes); 
– supplies of fresh water; 
– distribution and supplies of traditional food sources; 
– potential conflict situations if/when some vulnerable (e.g., low-lying coastal) communities 
are relocated; 
– increased exposure, in some locations, to extreme weather events? 

Existing health issues in Indigenous communities will likely increase the health impacts of 
climate change, so that  Indigenous Australians are likely to be disproportionately affected 
(Burgess 2010, Langton et al. 2012). 

The vulnerability of Indigenous communities to climate change impacts is increased in 
remote, poorly serviced areas, where emergency relief and reconstruction are difficult. Such 
vulnerability can result in the loss of property and possessions, as well as temporary 
relocation outside a community’s own country with resultant psychological impacts (Langton 
et al. 2011). 

Both direct and indirect impacts of climate change, including impacts on social and economic 
systems, would affect the incidence of disease, infections and mental health of people living 
in Australia’s arid and desert regions (Campbell et al. 2008).  

Current research: 

 Two of the NCCARF ARGP - NHMRC research projects (HH10 03, HH11 02) may 
deliver information relevant to this topic (see Box 2). 

 Six NCCARF research projects from other themes may deliver information relevant to 
this topic (TB11 05, SD11 05, IC11 01, IC11 02, IC11 03, IC11 04, IC11 05, IC11 06) 
(see Box 3). 

Summary: Further research is required on this topic.  

Update outcome: Retain KRQ 8.2 unchanged and maintain its ‘Medium-high’ priority.  

 

8.3 Will climate change increase intergenerational health and social inequities, and for 
whom? How might policy and intervention reduce intergenerational inequities linked to 
climate change? 

Climate change is likely to result in two types of health inequities: (a) a lowering of the 
overall level of population health across current and future generations (but having different 
implications for different generations), and (b) an increase in the social gradient in health, 
with wealthier people better able to maintain health than poorer people (Strazdins et al. 
2010). An intergenerational framework is required to ensure research and policy efforts 
acknowledge the time lag between (climate change) cause and health outcomes.  

Current research: 
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 Five NCCARF research projects from other themes may deliver information relevant 
to this topic (SD11 02, SD11 03, SD11 05, IC11 01, IC11 03, IC11 05, IC11 06, IC11 
07, IC11 08) (see Box 3). 

Summary: This topic will require ongoing research. 

Update outcome: Retain KRQ 8.3 unchanged and maintain its ‘Medium’ priority.  

 

NARP Section 4.9 Infrastructure and Services: Key research questions 

9.1 Is the health care system adequately structured, staffed and resourced to handle 
increased demands from (i) extreme weather events and (ii) outbreaks of infectious 
diseases? What improvements are needed, feasible and effective? What are the additional 
workforce requirements for professions such as environmental health and epidemiology, 
which will be important in surveillance and in primary and secondary prevention? Is health 
infrastructure planned for less-vulnerable locations? What models of integrating the entire 
health sector’s adaptive responses best support the coordination of adaptive activities? 

This KRQ addresses issues also addressed in KRQ 2.2 (see above). Public health 
perspectives about climate change adaptation differ about whether climate change will 
primarily amplify existing hazards, requiring enhancement of existing public health functions, 
or present categorically distinct threats requiring innovative management strategies (Hess et 
al. 2011).   

Adaptation requirements of the health system include: 

 increased emphasis on institutional learning, innovative management strategies, and 
new and improved tools (Hess et al. 2011),  

 improved adaptive capacity involving the resources for adaptation and the ability to 
use them effectively, efficiently (Huang et al. 2011a) and flexibly, and   

 strategic allocation of resources and robustness of health services (Blashki et al. 
2010). 

Adaptive management has been suggested as a useful approach for achieving the required 
resilience to climate change challenges that health systems may face (Hess et al. 2011). 
Health promotion strategies, competencies and frameworks are transferable to climate 
change issues (Patrick and Capetola 2011). 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: This topic will require significant research attention. Stakeholders recommended 
including explicit reference to public health (health protection) systems and to health policy.  

Update outcome: Retain KRQ 9.1 as set out below and maintain its ‘High’ priority.  

KRQ 9.1 as amended: 

 9.1 Are health care and public health (health protection) systems adequately 
structured, staffed and resourced to handle increased demands from (i) extreme 
weather events and (ii) climate-related outbreaks of infectious diseases? What 
improvements are needed, feasible and effective? What are the additional workforce 
requirements for professions such as environmental health, community health and 
support services and epidemiology, which will be important in surveillance and in 
primary and secondary prevention? Is health infrastructure planned for less-
vulnerable locations? What policies/ service guidelines and models of integrating the 
entire health sector’s adaptive responses best support the coordination of adaptive 
activities? 

. 
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9.2 What models of linkage and knowledge exchange between climate change researchers 
and policy-makers best provide relevant decision support in planning health sector 
responses? 

The use of integrated tools such as ‘Health Impact Assessment’ (HIA) could help the health 
system tackle the complexity of climate change adaptation requirements (Brown et al. 2011). 
HIA supports a systems approach to understanding and responding to issues that cross 
disciplinary, administrative and geographic boundaries, and enables an understanding to be 
developed about interactions between factors. Van Beurden et al. (2011) described an 
approach to developing regional collaborations of organisations to respond to climate 
change impacts that was trialled in the Northern Rivers region of New South Wales. 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: Further research is required on this topic. 

Update outcome: Retain KRQ 9.2 unchanged and maintain its ‘High’ priority.  

 

9.3 What role should the primary health care sector play as part of a broader public health 
adaptive response to climate change? 

Health services will need to collaborate with many other industry sectors to detect, reduce 
the impacts of and respond to climate change impacts on human health (Horton et al. 2010). 
A National Heatwave Framework is likely to benefit from such an integrated organisational 
approach (Essential Services Commission of South Australia, 2009). 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: Further research on this topic will be useful to identify effective and mutually 
beneficial collaboration systems and roles.  

Update outcome: Retain KRQ 9.3 unchanged and maintain its ‘High’ priority.  

 

9.4 What forms of in-career training of health care and related professionals best prepare 
them to identify and respond to climate-related health impacts? 

Health service workers will benefit from training about local climate-related health threats 
(Green et al. 2009). Australian Health Promotion Association core competencies are highly 
compatible with the implementation of climate change adaptation strategies (Patrick and 
Smith 2011). 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: This topic will need to build on research that identifies likely new climate change-
induced health service demands or new challenges to providing health services in affected 
locations. It remains important.  

Update outcome: Retain KRQ 9.4 unchanged and maintain its ‘Medium-high’ priority.  

 

9.5 How do strategies for the mitigation of greenhouse gas emissions interact with strategies 
to adapt to the health impacts of climate change, and how might these interactions be 
managed? 

Current research: 
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 No current research has been found that is focussed on this topic. 

Summary: This topic is likely to become more important as mitigation actions are 
implemented.  

Update outcome: Retain KRQ 9.5 unchanged and increase its priority from ‘Low-medium’ to 
‘Medium’.  

 

9.6 What integrated responses are required between the health, transport, water, energy 
and other service provider sectors, including NGOs, to minimise impacts on vulnerable 
individuals during extreme heat events and other extreme events? 

This topic is introduced at the recommendation of stakeholders. 

Current research: 

 No current research has been found that is focussed on this topic. 

Summary: When extreme heat, floods or other extreme climate events occur, a coordinated 
response is required, especially for those who are already or are likely to become 
vulnerable. 

Update outcome: Introduce KRQ 9.6 with a ‘Medium-high’ priority.  
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Changes to the key research topics  

This update has resulted in changes to the KRQs of the Human Health NARP as follows:  

 Two KRQs have been increased in priority: 

1.6 Are current occupational health and safety standards in relation to climate change-
induced health risks (e.g., extremes of workplace heat exposure) adequate? (Medium 
priority to Medium-high priority) 

9.5 How do strategies for the mitigation of greenhouse gas emissions interact with 
strategies to adapt to the health impacts of climate change, and how might these 
interactions be managed? (Low-medium priority to Medium priority) 

 Six KRQs have been altered as set out below: 

1.3 Do EWSs for heat waves and other extreme weather events reduce adverse health 
impacts? Which types of EWS are most effective and for what locations? 

1.7 What impacts would result from a change in commercial, public and private 
housing building codes, such as to reduce mortality and morbidity during heat waves.  

2.1 Does public education about the risks of short-duration extreme weather events, 
and their avoidability, alter people’s knowledge and behaviour? 

2.2 What is the capacity of health systems, from local to regional levels, to deal with 
surges in demand in response to short-term extreme weather events and natural 
disasters and to assist in longer-term recovery initiatives?  

6.3 How can water security be ensured and what is the role of the existing water 
authorities responsible for treating water in the management of climate change 
impacts?  

9.1 Is Are the health care and public health (health protection) systems adequately 
structured, staffed and resourced to handle increased demands from (i) extreme 
weather events and (ii) outbreaks of infectious diseases? What improvements are 
needed, feasible and effective? What are the additional workforce requirements for 
professions such as environmental health, community health and support services and 
epidemiology, which will be important in surveillance and in primary and secondary 
prevention? Is health infrastructure planned for less-vulnerable locations? What 
policies/ service guidelines and models of integrating the entire health sector’s 
adaptive responses best support the coordination of adaptive activities? 

 Three new KRQs have been introduced: 

2.3 What groups are most vulnerable to the health impacts of extreme weather 
events? How can their resilience be improved? (Medium priority) 

5.4 How can the effects of climate change on air quality and aeroallergens be 
addressed? (Medium-high priority) 

9.6 What integrated responses are required between the health, transport, water, 
energy and other service provider sectors, including NGOs, to minimise impacts on 
vulnerable individuals during extreme heat events and other extreme events? 
(Medium-high priority) 

An updated table of high Priority research questions is provided in Section 6 of this report, 
and an updated research prioritisation table is provided in Appendix 2 of this report.  
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High Priority Research Questions (2012) 

Heat 

 Which categories of people are most vulnerable to short-term extremes of heat? 
o Do levels of understanding of the nature of the risks, and personal / household-level ways of 

ameliorating them, vary between these population subgroups? 
o Are changes needed to public health policy in order to manage heat wave impacts? 

 Do early warning systems (EWSs) for heat waves and other extreme weather events reduce adverse health 
impacts?  

 Which types of EWS are most effective and for what locations? 

 Are current occupational health and safety standards in relation to climate change-induced health risks (e.g., 
extremes of workplace heat exposure) adequate? 

Short-term extreme weather events 

 Does public education about the risks of short-duration extreme events, and their avoidability, alter people’s 
knowledge and behaviour?  

Vector-borne disease 

 What are the future increased risks of arbovirus diseases arising from climate change? 
o Does climate-driven predictive modelling of any particular vector-borne infectious disease outbreak 

reduce the occurrence of such outbreaks? 
o How would existing public health systems cope with increased levels of vector-borne disease infections? 

 Can meteorological forecasts of impending seasonal weather conditions provide useful advance warning of 
altered risks of vector-borne infectious disease outbreaks? Does such usefulness differ between human-only 
and zoonotic VBDs?  
o Are such forecasts enhanced by the inclusion of information about changes in environmental indicators 

(e.g., surface water, vegetation levels, etc)? 
o Will the implementation of such early warning systems result in reductions in outbreaks or infection 

rates? 

Food, air and water quality  

 Where will the likely climate change impacts on food safety and quality be observed, and what measures / 
practices can be implemented to reduce the risk of food-borne disease outbreaks?  

 How can the effects of climate change on air quality and aeroallergens be addressed? 

 How can water security be ensured in the management of climate change impacts and what is the role of the 
existing water authorities? 

Mental health 

 What interventions are required to minimise the potential harmful mental health effects of natural disasters 
(such as drought, windstorms or floods)?  

Community Health 

 Which types of intervention most effectively increase the level of community resilience? 
o What key characteristics of Indigenous, rural and urban communities determine their level of 

resilience to the stress of long-term changes in climatic and environmental conditions? 

 How might climate change and climatic extremes affect aspects of Indigenous culture and living conditions 
that affect health? 

Health services and infrastructure 

 Are health care and public health (health protection) systems adequately structured, staffed and resourced to 
handle increased demands from (i) extreme weather events and (ii) climate-related outbreaks of infectious 
diseases?  

o What improvements are needed, feasible and effective? 
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 What policies/ service guidelines and models of integrating the entire health sector’s adaptive responses 
best support the coordination of adaptive activities? 

 What models of linkage and knowledge exchange between climate change researchers and policy-makers 
best provide relevant decision support in planning health sector responses 

 What role should the primary health care sector play as part of a broader public health adaptive response to 
climate change? 

 What forms of in-career training of health care and related professionals best prepare them to identify and 
respond to climate-related health impacts? 

 What integrated responses are required between the health, transport, water, energy and other service 
provider sectors, including NGOs, to minimise impacts on vulnerable individuals during extreme heat events 
and other extreme events? 
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Acronyms 

 

ADT  Average daily temperature  

AMI  Acute myocardial infarction  

ARCBS  Australian Red Cross Blood Service  

ARC Australian Research Council 

ARGP  Adaptation Research Grant Program (Commonwealth Funding to support 
adaptation research commissioned against priorities identified in NARPs) 

ARN Adaptation Research Network 

CALD Culturally and linguistically diverse 

CI Confidence Interval 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

DCCEE Department of Climate Change and Energy Efficiency  

ED  Emergency Department 

HIA Health Impact Assessment 

KRQ Key research question  

NARP National Climate Change Adaptation Research Plan 

NCCARF National Climate Change Adaptation Research Facility 

NHMR  National Health and Medical Research Council 

MDB  Murray-Darling Basin 

OLAP  On-line analytical processing applications  

RRV  Ross River Virus 

Tmax  Maximum temperature 

UV  Ultra violet 

VBD Vector-borne diseases 
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Appendix 1: Criteria for setting research priorities  

Actions aimed at addressing the impacts of climate change span a wide spectrum of sectors. 
The COAG National Climate Change Adaptation Framework 2007 identifies eight sectoral 
areas, including human health, for implementing adaptation actions. Since the resources and 
capacity currently available in Australia for adaptation research are limited, the National 
Climate Change Adaptation Research Facility has developed a set of five criteria to be used 
for prioritising research topics within each theme area (see Appendix 3 for details). These 
criteria are being used in the context of all the Research Plans being developed by the 
Facility. 

 

In relation to this Research Plan on Human Health, a sixth criterion, related to equity issues, 
has been added. The criteria are: 

1. Severity of potential impact / degree of potential benefit. 

2. Immediacy of required intervention / response. 

3. Need to change current intervention / practicality of intervention. 

4. Potential for co-benefits (desirable). 

5. Cross-sectoral relevance (desirable). 

6. Distribution and equity considerations surrounding the perceived beneficiaries of the 
research and resulting adaptation strategies. 
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Appendix 2: Research Prioritisation Table 

 Where KRQs have been amalgamated, this is indicated and the research activity identification has been restated. 

 Some KRQs have been reworded for brevity.  

Sub-theme/Research 
activity 

Severity/Benefit Immediacy Need to change 
intervention/ 
Practicality 

Potential  
co-benefits 

Cross-sectoral 
relevance 

Distributional 
justice/equity issues 

Conclusions 

Heat 

1.A Understanding heat 
risks, based on location, 
health status, age and 
other factors. 
(This is KRQs 1.1 and 
1.2, amalgamated) 

Impact: High 

Well understood 

Potential for thousands 
of additional deaths 

Medium 

Expected impacts 
now and in future 

Good reasons to 
believe interventions 
will be practicable 

Beneficial for 
addressing existing 
problems with heat 
stress 

Relevance to the 
Settlements and 
Infrastructure theme 
in building design and 
urban planning 

Some groups more 
vulnerable, e.g., the 
elderly, sufferers from 
other health conditions 

Medium-high 
priority – 

Greater focus 
required on health 
policy issues 

1.B Early warning 
systems, including 
applicability or 
adaptability of other forms 
of community surveillance 
of vulnerable individuals – 
utility, best types. 
(This is KRQs 1.3, 1.4 
and 1.5, amalgamated) 

Benefit: Medium-high 

Correlation between 
heat and increased 
morbidity/mortality – can 
be addressed through 
effective warning 
systems 

Medium-high 

Heat waves 
already occur, so 
benefit could be 
immediate 

Intervention practical 
– evidence that EWS 
can trigger effective 
public health 
strategies 

Benefits in other 
areas as well (eg. 
early warning for 
potential impacts on 
food/water quality) 

 Some groups more 
vulnerable, e.g., the 
elderly, sufferers from 
other health conditions 

Relevant to design of 
effective system 

High priority – 
Research needed on 
details of 
effectiveness and 
design of the EWS 

1.6 OH and S standards Benefit: Medium-high Medium-high Changes may be 
required to some 
interventions; 
interventions will be 
practicable 

Benefits in OH and S 
domains 

 Outdoor workers and 
workers in poorly 
ventilated/cooled 
environments likely to be 
more seriously affected 

Medium-high 
priority – Some 
research needed on 
adequacy of existing 
OHS standards 

1.7 Building codes Benefit: Medium-high Medium-high Changes may be 
required to some 
interventions; 
interventions will be 
practicable 

Benefits in energy 
efficiency domain 

Relevance to the 
Settlements and 
Infrastructure theme 
in building design and 
urban planning 

 Medium priority – 
Research required 
regarding building 
codes 

Extreme weather events 

2.1 Effectiveness of 
public education 

Impact: High 

Potential for increased 
incidence of extreme 
events in vulnerable 
areas; potential for 2+ 
events to occur close 
together 

High 

Expected impacts 
in vulnerable areas 
in the near-term 
future 

Changes to some 
interventions may be 
needed; interventions 
will probably be 
practicable 

Benefits in addressing 
existing problems 
related to post-event 
response and 
recovery, and water 
quality 

Relevance to the 
Settlements and 
Infrastructure, and 
Emergency 
Management themes 

Broader relevance to 
other issues requiring 

Some groups will be 
more vulnerable to 
extremes events – 
effectiveness of 
awareness for them 
important 

High priority – 
Research into 
whether public 
education on risks 
alter people’s 
knowledge and 
behaviour 
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public awareness and 
education 

2.2 Capacity of public 
health systems to 
respond to surges in 
demand 

Impact: High 

Health system response 
is critical for good 
emergency outcomes 

 High 

Responses need 
to be timely and 
sufficient to be 
successful 

There is ongoing 
opportunity and 
requirement to learn 
from Australian and 
overseas experience 

 Immediate or earlier 
response reduces 
long term impacts, 
costs and losses 

Relevant to 
Settlements and 
Infrastructure, and 
Emergency 
Management themes 

 Responses will focus on 
vulnerable groups 

 Medium-high 
priority – 

2.3 Vulnerable groups 
and resilience 

Impact: High 

Efforts need to be 
directed where they are 
most required; 
increasing resilience 
should reduce 
emergency response 
requirements 

 Medium 

This will be an 
ongoing 
requirement 

Recent experiences in 
Australia provide good 
opportunity for 
learning 

 Increased resilience 
will have benefits of 
many types 

Relevant to 
Settlements and 
Infrastructure, and 
Emergency 
Management themes 

 Responses will focus on 
vulnerable groups 

 Medium priority – 

Vector-borne diseases 

3.A Predictive modelling 
of future risks of particular 
VBD outbreaks. 
(This is KRQs 3.1, 3.2, 
3.3 and 3.5, 
amalgamated) 

Benefit: Medium 

Potential for increased 
incidence of VBD 
outbreaks in vulnerable 
areas 

High 

Expected impacts 
in vulnerable 
regions in future 

No urgency to change 
current interventions, 
but may require 
introduction of existing 
interventions in new 
places 

Practicability of 
changed interventions 
to be assessed 

Beneficial in 
addressing existing 
problems in 
vulnerable areas 

Relevance to the 
Settlements and 
Infrastructure theme 
re design and 
planning of built 
environment 

Likely to affect regions 
already vulnerable to 
other CC impacts 

High priority – 
Research required 
into potential 
contribution of 
predictive models to 
VBD prevention 
strategies, especially 
in northern Australia 

3.4 EWS and 
meteorological 
forecasting of weather 
conditions 

Benefit: Medium-low Medium-low No urgency to change 
current interventions, 
but developing EWS 
may make future 
interventions more 
efficient/targeted 

Changed interventions 
need to be identified 
and practicability 
assessed 

   Medium priority – 
Some research 
required into whether 
forecasting provides 
useful warning and 
contributes to 
prevention strategies 

3.6 Evaluation of 
adaptation responses  

Benefit: significant in 
time 

This research will 
follow other 
research about 
risk, incidence, 
vulnerability, 
options, etc 

Important to avoid 
poor investments or 
initiatives 

Evaluation may 
identify potential co-
benefits 

  Medium priority  
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Food quality 

4.A Incidence of food-
borne risk along the food 
chain  

(This is KRQs 4.1 and 
4.2, amalgamated) 

Impact: High-medium 

Potential for increased 
health issues in the 
future due to loss in food 
quality 

Medium 

Expected impacts 
in the future, 
especially during 
periods of extreme 
weather 

Good reasons to 
believe interventions 
practicable 

Already existing risk, 
especially to 
vulnerable groups 

Relevance to Primary 
Industries, and 
Settlements and 
Infrastructure themes 

Some groups more 
vulnerable 

Medium-high – 
Research required on 
which point in the 
food production–
consumption chain 
risks arise, and how 
best to prevent them 

Air quality 

5.1 Assessment of air 
quality and risks 

(This is KRQs 5.1, 5.2 
and 5.3, amalgamated) 

Impact: Low-medium 

Risk of increased health 
issues in the future due 
to loss in air quality, but 
high for existing at-risk 
groups 

Low-medium 

Expected impacts 
in the future 

Good reason to 
believe intervention 
practicable 

Existing problems 
with respiratory health 
problems 

Relevance to 
Settlements and 
Infrastructure theme 

People with existing 
respiratory disease or 
vulnerability at greater 
risk 

Medium-low – 
Research required 
into levels of air 
quality that trigger 
public health 
interventions and the 
likelihood that they 
will occur 

5.4 Addressing air quality 
impacts 

Impact: Medium 

Need to be prepared to 
respond to increased 
health issues in the 
future  especially for 
existing at-risk groups 

Medium 

 

Little is known about 
effective adaptation 
responses  

 Existing problems 
with respiratory health  

 Relevant to several 
themes 

People with existing 
respiratory disease or 
vulnerability at greater 
risk 

Medium-high 

Water quality 

6.1 Assessment of water 
quality and risks from key 
water-borne pathogens 

Impact: Medium-low 

Potential for increased 
health issues in the 
future due to loss in 
water quality 

Low-medium 

Increased impacts 
expected in the 
future 

Good reasons to 
believe interventions 
practicable 

Existing problems in 
vulnerable areas 

Relevance to Water 
Resources and 
Freshwater 
Biodiversity, 
Settlements and 
Infrastructure, and 
Primary Industries 
themes 

Some groups more 
vulnerable due to nature 
and location of water 
supply and quality of 
existing monitoring 

Medium priority – 
Development of 
models for effective 
upstream assessment 
of water quality, 
especially during 
drought and following 
extreme rainfall 

6.2 Combined studies 
and adaptive capacity 

Impact: Medium 

Increasingly 
sophisticated 
approaches likely to be 
required 

Low-medium 

 

Water quality 
management will be 
increasingly 
necessary 

 Relevance to 
Freshwater 
Biodiversity, 
Settlements and 
Infrastructure, and 
Primary Industries 
themes 

 Medium  

6.3 Role of water 
authorities 

Impact: High-medium High-medium 

Role of water 

  Affects downstream 
sectors such as 
primary industries, 

 Medium-high  Could 
be considered under 
Infrastructure and 
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industry will be 
crucial in 
determining 
success of 
adaptation 
outcomes for this 
and many 
‘downstream’ 
sectors 

settlements etc Services, possibly as 
a case study 

6.4 Addressing 
detrimental water supply 
impacts 

Impact: Medium 

This key research 
question is focussed on 
effective adaptation 
responses 

Medium 

This will be an 
ongoing 
requirement 

This key research 
question is directly 
focussed on 
identifying effective 
responses 

There is considerable 
opportunity to learn 

Relevance to 
Freshwater 
Biodiversity, 
Settlements and 
Infrastructure, and 
Primary Industries 
themes 

 Medium  

Mental health 

7.1 Mental health 
planning and 
interventions for impacts 
of natural disasters 

Benefit: Medium-low Low 

Expected impacts 
in the future 

Good reason to 
believe interventions 
practicable 

Benefits for existing 
issues relating to  
mental health 
planning  

Relevance to Social, 
Economic and 
Institutional 
Dimensions theme 

Individuals with existing 
mental health illness at 
greater risk 

Medium-high – 
Some research 
required into effective 
intervention options 

7.2 Interventions in rural 
communities 

Benefit: Medium-low 

Significant activity 
already under way 

Medium-low 

Drought already 
affecting mental 
health – unlikely to 
deteriorate 
markedly in short 
term due to CC 

Good reason to 
believe interventions 
practicable 

Economic benefits of 
healthy rural 
workforce 

Relevance to Social, 
Economic and 
Institutional 
Dimensions theme 

Rural groups more 
vulnerable 

Medium – Some 
research required into 
effective intervention 
options 

7.3 Children’s anxiety 
related to climate impacts 

Impact: Low Low 

Potential for 
increased 
incidence in the 
future 

Interventions 
potentially practical 
but of low priority 

Broader 
understanding of 
causes and treatment 
of anxiety 

Relevance to Social, 
Economic and 
Institutional 
Dimensions theme 

High vulnerability among 
children 

Low-medium – Some 
research required into 
effects of anxiety over 
CC impacts on quality 
of life and future 
mental health 

7.4 Effects of climate 
change on different 
categories of mental 
health 

Impact: Medium Medium 

Effects of increases 
in extreme events 

Interventions can be 
managed within 
existing mental health 
care structures 

Improved 
environmental care 

Relevance to Social, 
Economic and 
Institutional 
Dimensions theme 

Equity considerations Medium 

7.5 Effect of climate 
change on mental health 

Impact: Low Low Interventions 
potentially practical 
but of low priority 

   Low 
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7.6 Community education 
and awareness to reduce 
distress 

Impact: Medium Low 

Potential for 
increased 
incidence in future 

Interventions 
potentially practical 
but of low priority 

Broader 
understanding of 
causes and treatment 
of anxiety 

Relevance to Social, 
Economic and 
Institutional 
Dimensions theme 

 Low 

Community and Indigenous health 

8.1 Interventions for 
increasing community 
resilience, for rural and 
Indigenous communities 

Impact: Medium-low 
Potential for increased 
disease incidence 

Medium-high 

Expected impacts 
now and in the 
future 

Query whether CC-
specific interventions 
beneficial 

Many initiatives 
already under way 

Existing health 
problems in rural and 
remote communities 

Relevance to 
Settlements and 
Infrastructure, and 
Social, Economic and 
Institutional 
Dimensions themes 

Some groups more 
vulnerable 

Medium-high 
priority – Some 
research required on 
effective 
interventions, 
especially for 
vulnerable groups 

8.2 Impacts on 
Indigenous communities 

 

Impact: potentially high Medium-high Potential to reflect 
climate change 
considerations into 
other Indigenous 
community resilience 
programs 

May benefit existing 
social issues 

Relevance to Social, 
Economic and 
Institutional 
Dimensions themes 

Major equity 
considerations 

Medium-high 
priority 

8.3 Intergenerational 
issues 

Impact: Medium-low Medium-low Query whether 
interventions are 
required to address 
intergenerational 
issues separate from 
other issues 

May benefit 
addressing existing 
social issues 

Relevance to Social, 
Economic and 
Institutional 
Dimensions themes 

 Medium priority – 
Some research 
required 

Infrastructure and services  

9.1 Structure and staffing 
of health care system. 
Integration and 
coordination of adaptive 
responses 

Benefit: High-medium Medium-high 

Expected impacts 
now and  in the 
future 

Good reasons to 
believe interventions 
practical – enhance 
mainstreaming of 
adaptation into health 
sector planning 

Existing issues of 
staffing and structure 
will benefit 

Relevance to 
Settlements and 
Infrastructure, and 
Social, economic and 
Institutional 
Dimensions themes 

More important for those 
already reliant on health 
system and those 
without alternatives to 
public health 

High priority – Some 
research required into 
where deficiencies 
are, and into 
coordination and 
integration 
mechanisms 

9.2 Linkage and 
knowledge exchange 
between climate science 
and health practitioners 
for decision support 

Benefit: High-medium Medium-low 

Expected impacts 
now and in the 
future 

Good reasons to 
believe interventions 
practical – enhance 
mainstreaming of 
adaptation into health 
sector planning 

Provide model of 
linkage mechanisms 
for other sectors’ 
decision-support 

Relevance to 
Settlements and 
Infrastructure, and 
Social, Economic and 
Institutional 
Dimensions themes 

 High priority – Some 
research required 
(small project) 

9.3 Role of primary health 
care sector  

Benefit: High-medium Medium-low 

Potential impacts in 

Good reasons to 
believe interventions 

Existing problems in 
primary health care 

Relevance to 
Settlements and 
Infrastructure, and 

High priority – Some 
research required into 
potential role and 
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the future practical  system will benefit Social, Economic and 
Institutional 
Dimensions themes 

ways to enhance 

9.4 Training for health 
care professionals 

Benefit: Medium-low Medium-low 

Expected impacts 
in the future 

Good reasons to 
believe interventions 
practical 

Enhanced training  Relevance to 
Settlements and 
Infrastructure, and 
Social, Economic and 
Institutional 
Dimensions themes 

Medium-high – 
Some research 
required into forms of 
in-career training 
required 

9.5 Interactions with 
mitigation actions 

Benefit: Medium 

Adaptation strategies 
need to be take new 
Government programs 
into account 

Medium-high 

Impacts could 
occur soon and last 
for a long time.  

It will be important to 
understand potential 
risks and 
vulnerabilities soon 
and develop practical 
interventions.   

Enhanced mitigation 
efforts 

Relevance to all other 
themes 

 

 Medium 

9.6 Cross sectoral 
integrated adaptation 
responses 

Benefit: Medium 

This enables a systems 
approach to adaptation  

Medium 

This will become 
more important as 
greater knowledge 
is gained about 
adaptation options 

 Cross sectoral 
integration essential 
for effective outcomes 

 Will achieve 
synergies and avoid 
maladaptation 

 Relevance to all 
other themes 

 

 Medium  
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Appendix 3: Current ARGP-supported Research Projects in the Human Health theme 

Seven research projects have been commissioned through a joint DCCEE / NCCARF ARGP - NHMRC research program, that uses the 
Human Health NARP as the list of priority research topics and is managed by NHMRC. A list of the research projects is provided at Appendix 3. 

Project Title  Lead Organisation  
Lead 
Investigator 

Changing Heat: direct impacts of temperature on health and productivity - current risks 
and climate change projections 

Australian National 
University 

Keith Dear 

We know that heatwaves kill people - some 50,000 died in the 2003 European heatwave - but little is known of the details. This project will discover those 
details, in three important dimensions: WHO is at risk, and where do they live; HOW are people at risk, e.g. from kidney failure; and just WHAT is it about 
heat that is most dangerous? We will then build mathematical models of the future risks, and explore what public health measures will best protect 
Australians in a warming climate. 

 

Climate Change and Rural Communities: Integrated study of physical and social impacts, 
health risks and adaptive options 

Australian National 
University 

Anthony 
McMichael 

Rural Australia has begun to experience climate change impacts - which will increase in the future. Losses in farm yields, water supplies, property, 
community morale and family incomes have diverse health effects.  This project will study the separate and joint effects of climate change and associated 
extreme events (e.g., bushfires) on selected health outcomes. Using integrative methods, it will clarify the main influences on health risks, their future 
projections, and how best to intervene to lessen risks. 

 

Dengue transmission under climate change in Northern Australia: linking ecological and 
population based models to develop adaptive strategies 

Australian National 
University 

David Harley 

Dengue is a mosquito-borne Flavivirus. The health impact in Australia is increasing. Epidemics have become more frequent in North Queensland with over 
1,000 cases and one death in the most recent epidemic. There is no generally accepted model of the relation between climate, other determinants, and 
dengue for Australia. We will develop such a model. The principal aims are: To determine the relation between climate and dengue transmission in 
Australia, use this information to develop the optimal predictive model, which will then be used to estimate the impact of impending climate change on: (i) 
total dengue disease burden, (ii) the geographic range of dengue transmission, and (iii) health system impacts including the availability of donor blood 
supply; and to use these estimates of predicted impacts to develop adaptive strategies to reduce the future disease risks and burden associated with 
dengue. To achieve Principal Aim 1, we will:  collect and link data to develop new statistical models for the relationship between climatic and related 
variables and the occurrence of dengue in North Queensland; assess the validity of an existing model (DENSiM , i.e. Dengue Simulation Model) of that 
relationship, for use in North Queensland; and determine which of the above models (1. or 2.) is the most accurate tool for predicting future dengue 
incidence, in relation to projected climatic conditions, by comparing their ‘back-casting’ performance (i.e. validity) against past climate data and dengue 
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Project Title  Lead Organisation  
Lead 
Investigator 

incidence (for Cairns and Townsville, 1990-2010). 

Projection of the impact of climate change on the transmission of Ross River virus 
disease 

Queensland Uni of 
Technology 

Shilu Tong 

Human pathogens transmitted by mosquitoes pose a significant threat to population health. Ross River virus (RRV) is the most common and wide-spread 
mosquito-borne disease (MBD) in Australia, with over four thousand  clinical cases reported each year. Although there have been a number of studies on 
the relation between climatic variability and RRV, no research has been conducted to examine the possible impact of future climate change on this disease. 
The central aims of this study are to: establish baseline relations between climate variables and RRV at a local government area (LGA) level across 
Queensland; determine the impact of projected temperature, humidity and rainfall changes on the transmission of RRV in each LGA; and use the projected 
impacts to align climate change and public health policies for RRV surveillance and risk management programs. 

 

 

Health impacts of climate change on Indigenous Australians: identifying climate 
thresholds to enable the development of informed adaptation strategies 

University of New South 
Wales 

Donna Green 

This project aims to provide decision-makers with clear and robust policy-relevant evidence that identifies the connections between climate, and the health 
and wellbeing of Indigenous people in the tropical north of Australia. The literature in this area is limited, even though a number of studies indicate that 
Indigenous people are likely to be disproportionately vulnerable to the future impacts of climate change. This project is significant in that it is the first major 
comparative study to fill this research gap: that is to test the hypothesis of disproportionate climate impacts on health, through two separate but related 
projects in urban and remote Indigenous communities. The study disaggregates data by indigeneity for past climate-morbidity and mortality relationships in 
order to identify thresholds in the urban setting. These identified thresholds would then be used to project mortality and morbidity of Indigenous people to 
future climate change, assuming no acclimatisation or adaptive strategies occur. In the remote community sites, in addition to the quantitative analysis, the 
project will also perform a qualitative study to assess the psychosocial impacts of climate change through the use of semi-structured interviews. The 
nominated communities have already collaborated with the CIA on related research, and AIA and AIB are Indigenous community leaders from the study 
sites who will be able to provide valuable intellectual guidance as well as local support 

 

 

Climate Change impacts on Workplace Heat Extremes: Health Risk Estimates and 
Adaptive Options  

Australian National 
University 

Elizabeth Hanna 

This project will study the relationship between occupational heat exposure and physiological parameters, especially dehydration, indicative of health risks. 
Heat-imposed limits on productivity will be estimated, and workplace heat policies, protocols and practices will be evaluated. We will assess workers’ heat 
exposure by measuring temperature and humidity and calculate effective on-site thermal load. We will calculate trends in exposure since 1980, and model 



National Climate Change Adaptation Research Plan:  Human Health – Update February 2012   56 

 

Project Title  Lead Organisation  
Lead 
Investigator 

future workplace heat exposures and their health impacts under projected climate change with, and without adaptation strategies. 

 

 

Displaced twice? Investigating the impact of Queensland floods on the well-being and 
settlement of a cohort of men from refugee backgrounds living in Brisbane and 
Toowoomba 

La Trobe University Ignacio Correa-
Velez 

In December 2010, the first ever longitudinal study of health and settlement among refugee men (SettleMEN project) was completed. Findings for this 
cohort of 233 men revealed increasing levels of well-being after arrival in Australia, satisfaction with health services, improvement in family functioning, and 
greater social support. These men, however, face significant social exclusion that can seriously impact their successful integration into the Australian 
community; high levels of unemployment, low income, and increasing discrimination. The challenges for those men resettled in regional areas are even 
greater. At least 40% of the SettleMEN participants live in or close to areas affected by the floods that devastated Southeast Queensland in January 2011. 
As we have recent pre-disaster measures of health and settlement, this proposed follow-up study offers a rare opportunity to investigate the impact of an 
extreme weather disaster on a resettled refugee population. 
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