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Climate change is already affecting communities throughout Australia 
with recent average annual temperatures about 1.14°C above those in 
pre-industrial times. As a result, Australia has also experienced changes 
in extreme weather, with more frequent heatwaves, storms, flooding and 
bushfires.  Whilst the agricultural sector is particularly vulnerable to our 
changing climate, there are a wide range of adaptation strategies and the 
sector can also provide solutions to help reduce greenhouse gas emissions.  

This short course has been designed to provide an overview of the latest 
developments around climate change for those working in agriculture and 
on food security.  It will cover both the science of climate change and how 
we can respond.

The course is run by the Climate Change Institute at the Australian National 
University, bringing together leading climate change and agricultural 
researchers from across the university and throughout Australia.

We will be holding a broader, cross-sectoral “Climate Essentials” short 
course in December. 

> Delivery:  Live and Online

 t: @ANU_Climate  |  f: @ANUClimate  |  w: climate.anu.edu.au  |  e: climate@anu.edu.au

C L I M A T E  E S S E N T I A L S  F O R 
A G R I C U L T U R E
Mon 28 Sept, 9am-12:30pm
Tues 29 Sept - Thurs 1 Oct, 9am-12pm



Scope and content

The course will provide a summary of the latest climate science, including climate extremes, impacts 
and adaptation options, impacts on water, greenhouse gas emissions and value chains.  There will 
also be sessions on climate change communication and the political dimensions of climate change and 
implications for Australian agriculture and rural communities.  Lectures will be tailored to provide direct 
contextual relevance to the decisions faced by those working in and around agriculture, covering both 
cropping and livestock industries.

Course details

 – This online course will cover eight topics over four mornings: two sessions per day, with each session 
punctuated by Q&A and discussion.  It’s equivalent to a one and a half day course.  

 – Participation will be via the Zoom video conferencing tool, facilitating direct interaction and discussion 
with lecturers and other course participants.

 – Course timings 9:00am – 12:30pm, Mon 28th Sept and 9am-12pm every other day Tues 29 Sept - 
Thurs 1st Oct 2020.

Who should attend?

This course has been designed for those working in the agricultural sector who want to gain an 
overview of the latest climate research, the impacts of climate change and responses in terms of 
both mitigation and adaptation. It’s expected that participants will come from a range of different 
backgrounds and will include farmers, policymakers, community leaders, industry bodies, government 
employees, investors and consultants. The diverse perspectives of these participants will be interesting 
in generating robust discussion.. 

Important information

 – To register, visit https://climate.anu.edu.au/online-professional-short-course-climate-essentials-
agriculture and follow the registration details as described on the page

 – Registrations close on Monday, 21 September 2020

 – The course will take place subject to demand.  Registrants will receive a full refund in the unlikely 
event that the course is cancelled.  

 – Group discounts are available for bulk registrations of three or more participants from the 
same organisation.  

 – Limited spots available - only 30 spots are available for this course offering.

 – Contact course convenor, Ruth O’Connor, via ruth.oconnor@anu.edu.au or 02 6125 4672 to find 
out more.     

 – Cost - $1350 per person (including GST)

About the ANU Climate Change Institute

The Climate Change Institute connects climate change researchers and students from throughout 
the Australian National University. Our mission is to contribute to climate change solutions through 
innovative, interdisciplinary approaches to research and teaching, drawing on the wealth of expertise 
across the University’s seven colleges. Our role is also to engage different audiences, including policy 
makers, media, other researchers, potential students, industry, NGOs and the wider community with 
ANU climate research. 

Information



Program - Day 1, Monday 28 September

9:00am – Welcome and introduction

Professor Mark Howden and Dr Ruth O’Connor, ANU Climate Change Institute

Welcome to the course from Professor Mark Howden, Director of the ANU Climate Change Institute 
and Vice Chair of the Intergovernmental Panel on Climate Change (IPCC) Working Group II on Impacts, 
Adaptation and Vulnerability. Dr Ruth O’Connor will lead the group through an ice-breaker session for 
participants to familiarise themselves with the format of the online course and with one another.

11:05-12:30pm Recent trends and future projections in heat and cold stress on Australian 
crop production: implications for management & breeding

  Professor Scott Chapman, University of Queensland

Over the last 50 years, the temperature in the Australian grains belt has increased by 1 to 2 oC, varying 
with region, and rainfall patterns. Winter cereals (wheat, barley, oats) and summer crops like sorghum are 
susceptible to an increased risk of damaging heat events during the grain filling period, and potentially 
increased risk of drought depending on rainfall distribution. Warmer temperatures also accelerate crop 
development (so that plants flower earlier) while the timing and intensity of frost events has changed in some 
regions. This means that winter cereals are flowering earlier in the spring and are at greater risk of frost at 
the sensitive period around flowering especially in southern Australia. This presentation examines national 
trends in temperature change and their impacts for the wheat breeding industry – outlining the economic 
challenges to develop new wheat varieties and new options for crop management to deal with expected 
changes in climate. What does it cost and is it worthwhile for industry to develop such solutions? 

At the completion of this lecture you will understand:

• how climate changes have already been impacting Australian agriculture,

• projections of climate change impacts on the potential performance of wheat and sorghum in 
future climates,

• how breeders can use such information to develop adaptation solutions to deliver to growers and how 
these can interact with management adaptations and

• an example of how we can cost these potential solutions across the industry in order to inform research 
investment decisions.

10:45am − Break (20mins)

9:30-10:45am Understanding climate change and extremes

  Professor Mark Howden, ANU Climate Change Institute

The climate is changing. Human-caused emissions of greenhouse gases have very likely caused global 
warming, which affects the climate on which our agriculture and food systems depend. Temperature 
increases due to warming are coupled with changed rainfall patterns, sea level rise, and an increase 
in extreme weather events amongst other things. Meanwhile, increasing atmospheric carbon dioxide 
concentrations also affect the quantity and quality of agricultural production. In this presentation, we will 
look at the past to learn about how the climate has changed, and then to the future for how we can expect 
climate changes to manifest. In particular, we will consider future extremes in terms of likelihood and 
impacts, and will discuss the implications of these extremes for agriculture and food systems.

At the completion of this lecture you will understand:

• the key drivers and underlying processes that are involved in climate change, 

• the evidence for climate and related changes that have already occurred that particularly impact on 
Australian agriculture and food systems and

• projections for future changes and their impacts and how these may differ under varying degrees of 
emission-reduction. 

End of Day 1



10:45-12:00pm Greenhouse gas emissions

Professor Mark Howden, ANU Climate Change Institute

Agriculture and food systems are not only impacted by climate changes but are also drivers of climate 
change. Land-use change and greenhouse gas (GHG) emissions contribute to climate change but 
agricultural systems can also reduce climate change through carbon sequestration. Globally, food 
systems are responsible for about 29% of human-caused GHG emissions with the Australian numbers 
not far behind. There are many different sources and sinks of GHG in agriculture and food systems 
which we will cover in this talk along with the underlying capacity to assess these. We will also look at 
options for net emission reduction and how this can align or otherwise with sustainable agriculture and 
what policies, R&D and practices could increase opportunities for the agricultural and food sector.

At the completion of this lecture you will understand:

• the underlying processes leading to GHG emissions from agriculture,

• how greenhouse gas inventories are constructed for the agricultural sector,

• the trends and drivers in GHG emissions from agriculture globally and nationally and

• options to reduce GHG emissions and their various consequences.

Program - Day 2, Tuesday 29 September

9:10-10:25am Communicating climate change to psychologically complex creatures 
(“human beings”)

Dr Bec Colvin, ANU Crawford School of Public Policy

While many solutions to the challenge of climate change are known, their implementation is often 
constrained not due to technical limitations, but instead due to the complexity of the social dimension. 
Human beings – who we are, our values, attitudes and beliefs, the norms we follow – are one of the 
most confounding aspects of climate change. In this lecture, we explore key threads in the research on 
the social dimension of climate change, in particular the psychological basis of attitudes toward climate 
change and the emergence of climate change as a social-political object in Australia. Based on this, we 
then explore how understanding this human dimension can inform climate change policy and practice, 
including strategies for effective communication and engagement with farmers and agri-business.

At the completion of this lecture you will understand:

• the links between values, beliefs, ideology and attitudes to climate change and

• strategies and factors to consider when communicating about climate change in the 
agricultural context.

9:00am Welcome to Day 2

Dr Ruth O’Connor, ANU Climate Change Institute

Welcome to the second day of the short course.

10:25am - Break (20mins)

End of Day 2



9:10-10:25am Impacts and adaptation options for Australian cropping and 
livestock industries 

 Dr Steven Crimp, ANU Climate Change Institute

Climate change impacts on Australian agriculture are likely to vary over space and time, with many 
regions facing increased downside risk in agricultural production. Some regions of Australia are 
projected to be particularly at risk of adverse outcomes associated with large projected increases in 
temperature coupled with declines in annual rainfall. The rate and extent of warming and changing 
rainfall distributions are key determinants of agricultural impacts and will affect the success of 
adaptation strategies. Both short and longer-term impacts will present farmers with challenges in 
using or developing climate adaptation strategies. Many of these strategies are likely to initially be 
based on farmers’ current responses to climate variability, but many will require both systemic and 
transformational thinking in order to successfully adapt.

At the completion of this lecture you will understand:

• some of the projected impacts of climate change on Australian agriculture and

• the range of tactical, systemic and transformation options available, their upsides and downsides, 
their limits and factors influencing adoption.

10:45-12pm Climate change and value chains 

Dr Lilly Lim-Camacho, CSIRO Sustainability, Agriculture and Food

The impacts of climate change are felt along the whole chain of actors that produce, handle, process 
and market agri-food products. A holistic and systematic evaluation of the risks that climate change 
poses, both direct and indirect, could increase the effectiveness of adaptation planning. Understanding 
the complexity of interactions between biophysical, social and economic drivers in the context of 
climate change enables businesses within a value chain to have line of sight of indirect, but impactful, 
effects. It also enables businesses, from farming all the way to retailing, to begin to understand 
cascading risks better – where the impacts of multiple events along the value chain result in one or 
multiple stages of the value chain being unable to recover or remain competitive.

At the completion of this lecture you will understand:

• the implications of climate change on food value chains and

• how businesses can approach climate action in food value chains.

Program - Day 3, Wednesday 30 September

9:00am Welcome to Day 3

Dr Ruth O’Connor, ANU Climate Change Institute

Welcome to the third day of the short course.

10:25am - Break (20mins)

End of Day 3



9:05-10:25am Water in a climate changed world

Professor Jamie Pittock, ANU Fenner School of Environment & Society

The hydrological cycle is entwined in the climate system and is changing markedly with both the direct 
impacts as well as societal responses to climate change. The climate change adaptation challenges 
that we face are due in large part to too little or too much water, and declining water quality. There 
is a high degree of uncertainty in models projecting future water availability. Consequently, water 
management in a changing climate needs to avoid maladaptation, begin with no and low regrets 
adaptation options, consider ecosystem-based adaptation options, and assess when incremental 
measures must change to transformational adaptation pathways. The water sector exposes the cross-
level governance challenge for effective climate change adaptation.   

At the completion of this lecture you will understand:

• how water availability and quality is central to climate change impacts and adaptation,

• the importance of beginning adaptation under uncertainty by considering multiple options in the 
water sector and

• that there are roles for each level of governance in effective climate change adaptation for water.

Program - Day 4, Thursday 1 October

10:45-11:30am The political dimensions of climate change and implications for Australian 
agriculture and rural communities

Verity Morgan-Schmidt, Founder of Farmers for Climate Action 

Droughts are increasingly intense, temperatures higher, the rainfall more varied and, in some regions, 
productivity is stagnating. Farmers and rural communities are already experiencing the impacts of a 
changing climate. Yet, despite the lived experience and the irrefutable scientific consensus, climate 
change remains a vexed and challenging issue for rural and regional Australia. Decades of political 
polarisation has left many Australian farmers in an ideological nexus; navigating the challenge of aligning 
long-held political views with the growing reality of farming in a changing climate. Breaking free of the 
nexus and empowering a climate response that reaches beyond the farm gate is critical in moving 
Australia forward. 

At the completion of this lecture you will understand:

• the political dimensions of climate change as it relates to rural and regional Australia, 

• the interplay between agri-politics and political representation at State and Federal levels and

• how to develop strategies to move beyond the ideological nexus and change the frame of climate in 
rural and regional communities.

9:00am Welcome to Day 4

Dr Ruth O’Connor, ANU Climate Change Institute

Welcome to the fourth and final day of the short course.

10:25am - Break (20mins)

End of Day 4

11:30am Concluding discussion

Dr Ruth O’Connor, ANU Climate Change Institute



Professor Mark Howden, ANU Climate Change Institute

Mark Howden is the Director of the Climate Change Institute 
at the Australian National University. Mark’s work has focussed 
on how climate impacts on, and innovative adaptation options 
for, systems we value: agriculture and food security, the natural 
resource base, ecosystems and biodiversity, energy, water and 
urban systems.  With over 30 years in the field and over 400 
publications, Mark has been a major contributor to several of the 
Intergovernmental Panel on Climate Change (IPCC) Assessment 
Reports and is now a Vice Chair of IPCC Working Group 2.  

Biographies (in order of appearance)

Dr Ruth O’Connor, ANU Climate Change Institute

Ruth O’Connor is the Knowledge Exchange Specialist 
with the Climate Change Institute (CCI) at the Australian 
National University. Ruth’s role with the CCI is to facilitate the 
strengthening of links between climate change researchers and 
end users of the research. Ruth’s interests include exploring 
mechanisms to bring together researcher and professional 
expertise to address complex societal issues and evaluation of 
those processes.

Professor Scott Chapman, The University of Queensland, 
School of Agriculture and Food Sciences

Scott Chapman’s research focuses on how the interactions between 
plant genetics and the environment, including climate change, can 
lead to better-adapted products from plant breeding programs. He 
applies quantitative approaches and phenotyping to integrate the 
understanding of genetics, growth and development and the bio-
physical environment on crop yield. Coupling simulation models with 
climate change forecasts allows evaluations of where we expect 
to need better adaptation to heat, frost and drought in the future. 
Plant breeders need 5 to 20 years of time to identify and re-combine 
genetics in order to provide growers with the best solutions. Prof 
Chapman has co-authored > 120 journal publications, mainly around 
adaptation research in plant breeding.

Dr Bec Colvin, ANU Crawford School of Public Policy

Bec Colvin is a social scientist and Lecturer with the Resources, 
Environment & Development Group at the ANU Crawford School 
of Public Policy. Bec’s research interest include how groups of 
people interact with each other - especially in settings of social 
and political conflict - with regard to climate and environmental 
issues. Much of her work has a focus on the dynamics of 
formalised processes for including citizens and stakeholders in 
decision-making.



Biographies (continued)

Dr Steven Crimp, ANU Climate Change Institute

Steven Crimp is a climate applications scientist with the Climate 
Change Institute (CCI) at the Australian National University. His 
role in CCI is to examine opportunities for improved climate 
risk management, within primary industries, both in Australia 
and internationally as well as seek opportunities to work 
more closely with multi-national and global food producers, 
telecommunications, and other industries in this area. Before 
joining ANU, Steve worked for the Agriculture and Food 
Business Unit of CSIRO, contributing to the Global Food Security 
in a Changing World research program.

Professor Jamie Pittock, ANU Fenner School of 
Environment and Society

Jamie Pittock’s research focusses on environmental governance, 
climate change adaptation, energy and sustainable management 
of water. Jamie manages research projects on irrigation in Africa 
(Mozambique, Tanzania and Zimbabwe) and on energy and food in 
the Mekong region. Prior to joining ANU, Jamie worked for WWF 
International as Director of their Global Freshwater Program on 
conservation of wetlands, water use in agriculture and river basin 
management. Jamie is a fellow of the Higher Education Academy 
(FHEA) and a graduate of the Australian Institute of Company 
Directors. Jamie is an editor of Regional Environmental Change, 
Frontiers - Freshwater Science, and Ecosystem Services.

Dr Lilly Lim-Camacho, CSIRO, Sustainability, Agriculture 
and Food

Lilly Lim-Camacho is a research scientist focused on supporting 
industry in an era of global change, through applied systems 
approaches. Her expertise is in value chain management and 
analysis, which she applies in a range of challenges including 
climate adaptation, social inclusion and digitising agriculture. 
Lilly utilises strong science communication and engagement 
techniques in her research, working with a wide range of 
stakeholders both in the public and private sectors.

Verity Morgan Schmidt, Founder of Farmers for 
Climate Action

Founding CEO for award winning climate advocacy organisation 
Farmers for Climate Action, Verity Morgan Schmidt started life as a 
farm girl in the sheep and wheat country of Western Australia. In a 
career that has thus far spanned remote shearing sheds, auction 
rooms, media conferences and Parliament House, Verity has worked 
in both the corporate world and agricultural advocacy: rallying farmers 
and rural communities to make their voices heard on a wide range of 
issues including climate change. Verity holds a Master of Arts (Politics) 
in Sustainability and is committed to collaborations to deliver climate 
change solutions both behind and beyond the farm gate. Verity, her 
husband and three small daughters currently farm beef and meat goats 
in Queensland’s beautiful Mary Valley.


