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University of Waikato, New Zealand

Lead Author, Fourth Assessment Report,
Intergovernmental Panel on Climate Change
Visiting Professor, Institute for Global Change Adaptation Science,
Ibaraki University, Mito, Japan

Professor Hay has over thirty five years experience in academia, the private sector and
governmental organisations, based in New Zealand, the United Kingdom, the United States,
Canada and Japan. He is a strong advocate of a risk-based approach to addressing climate
variability and change, including extreme events. Professor Hay works as a consultant and
advisor to many national governments and regional and international organizations. He is a lead
author for the upcoming Fourth Assessment Report of the Intergovernmental Panel on Climate
Change (IPCC) and has also been a lead author of the previous two assessments.

O0ntroduction

Climate change is not new - it has occurred throughout four dimensions of climate change described above. It

Figure 1 illustrates the framework for analysis of the

the Earth's history, and will continue to do so. But there shows how our knowledge of the past can inform our

are four important aspects of climate change that are
new: (i) human activity is a recent, and increasingly
important cause of climate change; (ii) we are now able
to"“ predict” the future climate, though not with great
certainty; (iii) the anticipated rate of climate change is
unprecedented, at least over the past 20,000 years; and
(iv) the changing climatic conditions are now having
major, and increasing, social and economic
consequences.

This presentation explores these four dimensions of
climate change, leading to the following key messages:
(i) the climate is changing, but for different reasons than
in the past; (ii) impacts attributable to climate change
are already being experienced; and (iii)) both the rate of
climate change, and the consequences, will likely
escalate in the coming decades, highlighting the need for
a greater commitment to policies and decision making

that promote proactive responses to climate change.

present understanding. The diagram also shows that our
ability to predict the climate provides the basis for
developing policies and taking action to reduce both the
rate of climate change as well as the adverse

consequences of the future changes that are now

inevitable.

Knowledge
Skills
Motivation

Anticipated
Future

Actual
Future

Figure 1. Learning, prediction and action influence future
changes in our climate, and help reduce the consequences.
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J[The Climate is Already Changing
Climate éh@nqe i,s,,not/"r‘l'ew!;o\(ér the last two million
years global temperatures 'Vaﬁéd by about 5 - 7°C,
including’ the IcerAqés./Hb\/zerér, from the end of the last
Ice Age, 14,000 itg’/,ﬁ;Of'Ob’O years ago, globally averaged
surface temperatures have fluctuated by no more than
2°C, on time scales of centuries or more. For most of the
19th century the Earth s average temperature was
relatively consistent, with fluctuations of less than 1°C.
From the late 19th century the Earth warmed irreqularly,
overall by about 0.7°C, or around 0.1°C per decade. But
since 1975 there has been more rapid warming - by
about 0.2°C per decade. Significantly, 2005 is now
considered to be the warmest year, and the 1990s the
warmest decade, on record (Figure 2). Also, they are
possibly the warmest of the millennium. The Earth is now

within about 1°C of the maximum temperature of the past

million years.
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Figure 2. Global mean temperature, 1880 to 2005.
Source: http://data.giss.nasa.gov/gistemp/

Evidence currently being reviewed by the IPCC for its
Fourth Assessment Report indicates that most other
climate conditions are also changing. For example, the
incidence of heavy precipitation events is increasing,
even in those areas experiencing a decreasing trend in
total annual precipitation. Consistent with changes in
global temperatures, and with radiative forcing itself,
changes in many other climate variables are also
accelerating. For example, since 1961 global sea-level
rise has averaged around 1.8 mm yr -1, but the rate
almost doubled after 1993.

OlCurrent Impacts of Climate Change
Many impacts of recent climate change have been

identified . Examples include:
aglobally dry areas have tended to become drier, and are
expanding;
alaciers are retreating in most mountain areas;
globally there has been a 10% decrease in the extent of
spring snow since the late 1960s;
since 1978 Arctic sea ice cover has declined by about
3% per decade;
increased frequency of severe storms (e.g. typhoons),
often causing extensive losses (e.qg. Hurricane Katrina
US196 billion);
globally ocean annual primary production is down more
than 6% since the early 1980s;

Oglobally spring events have advanced by 2 to 5 days per
decade;

Osince the 1950s the growing season has lengthened by
up to two weeks in mid and high latitudes of the
Northern Hemisphere; and

Othe species composition of terrestrial ecosystems has
changed, and plants are migrating to higher elevations

and latitudes.

OThe Rate of Change, as well as the
Consequences, will Continue to Escalate

The projected global mean warming of about 3°C by the
end of the 21st century is comparable to the global mean
cooling and warming associated with past glacial
maxima and minima. But the anticipated rate of
temperature change is more than ten times faster!
Despite significant uncertainties in the anticipated
changes in climate, the likely impacts highlight the need
for proactive policies and decision making designed to
reduce climate-related risks. While substantial reductions
in emissions { mitigation”) can reduce risks in the longer
term, initiatives that diminish the adverse consequences
of climate change { adaptation”) will still be required, at
least in the near term. The seriousness of the evidence
emphasises the need for a fundamental change in
individual and collective attitudes and actions. This
includes a significant strengthening of international
cooperation. Every country s emissions have global
consequences, with the latter being felt inequitably, and
especially by the poor and by the less developed and

low-lying countries.
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