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About the IPCC

The World Meteorological Organisation (WMO) and the United Nations

Environment Programme (UNEP) established the Intergovernmental

Panel on Climate Change (IPCC).

The IPCC’s primary goal was to assess scientific, technical and socio-

economic information relevant for the understanding of climate change,

its potential impact and options for adaptation and mitigation.

The IPCC has now produced four assessment reports, and is currently in

the process of producing the fifth. Much of the material presented is

drawn directly from the summaries for policy makers prepared by the

IPCC’s three Working Groups for the 4th & 5th assessment reports,

namely:

I. The Physical Science Basis

II. Impacts, Adaptation and Vulnerability

III. Mitigation

And is supported by analyses of data from the Bureau of Meteorology and 

other sources.



About the Presenter

• Dr Harvey Stern is a meteorologist of 40+ years' standing, currently with 

an honorary appointment in the University of Melbourne's School of 

Earth Sciences.

• Previously, he headed the Australian Bureau of Meteorology's Climate 

Services Centre of the Bureau's Victorian Office. Dr Stern holds a Ph. D.

from the University of Melbourne for a dissertation entitled "Statistically 

based weather forecast guidance".

• Much of his work has related to the development of computer systems 

for automated forecasting guidance, to long-term trends in the accuracy 

of weather predictions, and to various aspects of climate and climate 

change. 

• Dr Stern holds a Graduate Diploma in Applied Finance and Investment

from the Securities Institute of Australia and, in this context, his work 

includes evaluating the cost of protecting against global climate change 

utilising options pricing theory and weather derivatives. 
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Drivers of Climate Change
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Observations of Climate Change

1911-1940 Climate Zones



Observations of Climate Change

1983-2012 Climate Zones



Many Systems Affected

Observational evidence shows that many natural systems are being 

affected by regional climate changes, particularly temperature 

increases.

Furthermore, a global assessment of data shows that it is likely that 

anthropogenic warming has had a discernible influence on many 

physical and biological systems.

However, many effects on natural and human environments are 

difficult to discern due to adaptation and non-climatic drivers.



Many Systems Affected

Confidence has increased that some weather events will become 

more frequent, more widespread and/or more intense, and more 

is known about their potential effects. 

However, not all impacts are negative – beneficial impacts in 

northern Polar Regions would include reduced heating costs and 

more navigable sea routes.
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Many Systems Affected

From today’s (13-May-2014) Australian newspaper: 

‘Russia’s dress rehearsal for vast Arctic claim’ 

It has emerged that on March 15, the Commission on the Limits of 

the Continental Shelf approved Russia’s longstanding claim to 

52,000sq km in the Sea of Okhotsk 

However, despite the obvious benefits, in Moscow the acquisition 

was seen as a dress rehearsal for the big prize: staking a claim 

to a vast tranche of the Arctic.

President Vladimir Putin has placed increasing emphasis on … 

positioning Russia to dominate new Arctic shipping lanes opened 

up by the melting ice cap



Many Systems Affected

• In contrast …



Many Systems Affected

Warming of the climate system is unequivocal, and since the 1950s, 

many of the observed changes are unprecedented over decades 

to millennia. 

Each of the last three decades has been successively warmer at the 

Earth’s surface than any preceding decade since. 

It is extremely likely that human influence has been the dominant 

cause of the observed warming since the mid-20th century. 

Continued emissions of greenhouse gases will cause further 

warming and changes in all components of the climate system.

Limiting climate change will require substantial and sustained 

reductions of greenhouse gas emissions. 



Many Systems Affected

The atmospheric concentrations of carbon dioxide, methane, and 

nitrous oxide have increased to levels unprecedented in at least 

the last 800,000 years. 

The ocean has absorbed about 30% of the emitted anthropogenic 

carbon dioxide, causing ocean acidification.

Total radiative forcing is positive, and has led to an uptake of energy 

by the climate system. 

The largest contribution to total radiative forcing is caused by the 

increase in the atmospheric concentration of carbon dioxide 

since 1750. 



Many Systems Affected

Climate models have improved since the AR4. 

Models reproduce observed continental-scale surface temperature 

patterns and trends over many decades, including the more rapid 

warming since the mid-20th century and the cooling immediately 

following large volcanic eruptions (very high confidence). 

Over the last two decades, the Greenland and Antarctic ice sheets 

have been losing mass, glaciers have continued to shrink almost 

worldwide, and Arctic sea ice and Northern Hemisphere spring 

snow cover have continued to decrease in extent (high 

confidence).

The rate of sea level rise since the mid-19th century has been larger 

than the mean rate during the previous two millennia (high 

confidence). 



Impacts on Australia

In Australia:

o As a result of reduced precipitation and increased evaporation, 

water security problems are projected to intensify by 2030 in 

southern and eastern parts of the country;

o Significant loss of biodiversity is projected to occur by 2020 in 

some ecologically-rich sites including the Great Barrier Reef, the 

Queensland wet tropics, the Kakadu wetlands, southwest 

Australia, subantarctic islands and alpine areas;

o Ongoing coastal development, and population growth in areas 

such as Cairns and southeast Queensland, are projected to 

exacerbate risks from sea-level rise and increases in the severity 

and frequency of storms and coastal flooding by 2050;
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June 2007 Paynesville yacht club
photograph (by Mr Peter Bush)



Impacts on Australia

o Production from agriculture and forestry by 2030 is projected to 

decline over much of southern and eastern Australia due to 

increased drought and fire; and,

o Although the region has substantial adaptive capacity due to well-

developed economies and scientific and technical capabilities, 

there are considerable constraints to implementation and major 

challenges from changes in extreme events, and natural systems 

have limited adaptive capacity.

o Also of interest to Australia, is the impact of sea-level rise upon 

many of the nations of the southwest Pacific. Small islands have 

characteristics which make them especially vulnerable, and sea-

level rise is expected to exacerbate inundation, storm surge, 

erosion and other coastal hazards, thus threatening vital 

infrastructure, settlements and facilities that support the 

livelihood of island communities.
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Potential for very large impacts

Magnitudes of impact can be estimated systematically for a range of 

possible increases in global average temperature. 



Potential for very large impacts

Some large-scale climate events have the potential to cause very 

large impacts, especially after the 21st century.

For example, substantial sea level rises from widespread 

deglaciation of ice sheets. 

Climate changes are very likely to impose net annual costs, which 

will increase over time.



Adaptation and Vulnerability

Some adaptation is occurring now, but on a limited basis.

More adaptation will be necessary to address impacts from warming 

which is already unavoidable due to past emissions, and to reduce 

vulnerability from future changes. 

Vulnerability to climate change can be exacerbated by the presence 

of other stresses, such as poverty and unequal access to resources.
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Economic Potential

With current climate change mitigation policies and related 

sustainable development practices …

… Global greenhouse gas emissions will continue to grow over the 

next few decades. 

However, there is substantial economic potential for the mitigation of 

global greenhouse gas emissions over the coming decades

For example, reduced emissions of pollutants, could offset the 

potential growth of global emissions or reduce emissions below 

current levels.
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Economic Potential

There is growing evidence that decisions about:

- macroeconomic policy, 

- agricultural policy, 

- multilateral bank lending, 

- insurance practices, 

- electricity market reform, 

- energy security and 

- forest conservation

which are often treated as being apart from climate policy, 

can significantly reduce emissions.



Commercial Availability

For example, in the Energy Supply sector, there is:

- the potential for improved supply and distribution efficiency, 

- fuel switching from coal to gas, 

- nuclear power, 

- renewable heat and power (hydropower, solar, wind, geothermal 

and bioenergy), and 

- early applications of carbon capture and storage.

Mitigation technologies and practices are currently commercially 

available in a range of sectors. 



Commercial Availability

For example, in the Transport sector, 

there is:

- the potential for more fuel efficient 

vehicles, hybrid vehicles, cleaner 

diesel vehicles, 

- biofuels, 

- shifts from road transport to rail 

and public transport, non-

motorised transport (e.g. cycling, 

walking), as well as 

- land-use and transport planning.



Commercial Availability

The Buildings sector (for example, building codes and certification);

The Industry sector (for example, subsidies and tax credits);

The Agriculture sector (for example, financial incentives and regulations 

for improved land management);

The Forestry sector (for example, financial incentives to increase forest 

area, to reduce deforestation, and to maintain and manage forests); 

and, 

The Waste sector (for example, renewable energy incentives or 

obligations).

Measures shown to be environmentally effective are also applicable to:



Commercial Availability

There is substantial economic potential for the mitigation of global 

greenhouse gas emissions over the coming decades, that could offset 

the projected growth of global emissions or reduce emissions below 

current levels.

However, whilst there are constraints, such as resistance by vested 

interests that may make them difficult to implement, there are also 

opportunities.

For example, studies indicate that:



Policies and Instruments

Political figures in all countries are increasingly playing a vital 

leadership role by incorporating the management of risk associated 

with climate change into policy formulation. 

And there are, indeed, a wide variety of national policies and 

instruments that are available to governments to create incentives 

for mitigation action. 

For example:

o Regulations and standards generally provide some certainty about 

emission levels, but may not induce innovations and more 

advanced technologies;



Policies and Instruments

o Taxes and charges can set a price for carbon, but cannot 

guarantee a particular level of emissions, whilst tradeable permits 

will establish a carbon price;

o  Fluctuations in that price make it difficult to estimate the total cost 

of complying with emission permits.
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Concluding Remarks
Dr Geoff Love, The Age, 8 Aug 2007 (then Director of the Bureau of Meteorology)



Concluding Remarks
Dr Rajenda Pachauri, The Age, 11 Aug 2007 (Head of the IPCC)

Making deep emission cuts would shave (only) about 0.12 per cent

a year off global economic growth to 2030.

That would mean most people would keep getting richer (albeit) at a

slightly slower pace, while greatly reducing the risk of catastrophic

damage to the planet.



Concluding Remarks
Robert Manne, ‘Essays against the new Australian complacency’.

‘At the heart of any decent conservatism is the understanding that 

the most important responsibility of each new generation is to act as 

the trustee of the spiritual and material world it has inherited, and to 

ensure that this world is passed on in good order to the next’.

Robert Manne (2006)

.



Any Questions?

This presentation may be accessed via the website:

http://www.weather-climate.com (or)

http://www.weather-climate.com/ClimateChange06May2015.pdf


