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Lecture 2: IPCC Introduction 

IPCC Reports
Five assessment reports (1990, 1995, 2001, 2007, 2013-14)

1992 supplementary report and 1994 special report

Nine special reports (1997, 1999, 2000, 2005, 2011, 2012)

Guidelines for national GHG inventories, good practice 
guidance (1995, 1996, 2000, 2003, 2006, 2013)

Six technical papers (1996-2008)



IPCC

The Intergovernmental Panel on Climate Change
(IPCC) is an intergovernmental body of the
United Nations, dedicated to providing the world
with an objective, scientific view of climate
change and its political and economic impacts.
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Intergovernmental Panel: 195 member States
appointing National Focal Points

IPCC – jointly established by WMO and UNEP,  action endorsed by the UN General Assembly

Hundreds of scientists and experts from around the 
world are involved in the preparation of IPCC reports
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IPCC: science and policy work together to provide rigorous and balanced scientific information on climate change
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The role of the IPCC is …

“… to assess on a comprehensive, objective, open and transparent basis the 
scientific, technical and socio-economic information relevant to understanding 
the scientific basis of risk of human-induced climate change, its potential 
impacts and options for adaptation and mitigation.”

“IPCC reports should be neutral with respect to policy, although they may need to 
deal objectively with scientific, technical and socio-economic factors relevant to 
the application of particular policies.”

Principles Governing IPCC Work, paragraph 2
Source: http://www.ipcc.ch/pdf/ipcc-principles/ipcc-principles.pdf



IPCC Reports
Five assessment reports (1990, 1995, 2001, 2007, 2013-14)

1992 supplementary report and 1994 special report

Nine special reports (1997, 1999, 2000, 2005, 2011, 2012)

Guidelines for national GHG inventories, good practice 
guidance (1995, 1996, 2000, 2003, 2006, 2013)

Six technical papers (1996-2008)



Achievements: 2013/2014 Fifth Assessment Report

Human influence on the climate system is clear

Key messages

The more we disrupt our climate, the more we risk severe, pervasive and irreversible impacts

We have the means to limit climate change and build a more prosperous, sustainable future



Achievements: 2007 Nobel Peace Prize

The Intergovernmental Panel on Climate Change 
and Albert Arnold (Al) Gore Jr. were awarded

the Nobel Peace Prize
"for their efforts to build up and disseminate greater 

knowledge about  man-made climate change, and to lay 
the foundations for the measures that are needed to 

counteract such change".
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Key Concepts in Climate 
Science 

ò Weather vs. Climate

Weather

describes the conditions of  the atmosphere at a certain place and 
time with reference to temperature, pressure, humidity, wind, and 
other key parameters (meteorological elements).

Climate

the statistical description in terms of  the mean and variability of  
relevant quantities over a period of  time ranging from months to 
thousands or millions of  years.

30 years - World Meteorological Organization 



Key Concepts in Climate 
Science 

ò Energy Pathways

The Sun provides its 
energy to the Earth 
primarily in the tropics 
and the subtropics; it’s 
then redistributed to 
middle and high 
latitudes by atmospheric 
and oceanic transport 
processes



Key Concepts in Climate 
Science 

ò Radiative Forcing (positive vs. negative)

a measure of  the net change in the energy balance in response to an 
external perturbation 



Key Concepts in Climate 
Science 

ò Complex internal feedbacks (positive vs. negative feedbacks)



Indicators of Climate Change

ò Global and regional surface temperatures



Indicators of Climate Change
ò Greenhouse Gas Concentrations



Indicators of Climate Change
ò Extreme Events



Treatment of Uncertainties

Science always involves uncertainties.

For observations:

Statistical variation, inherent randomness, instrument bias

For future projections:

Scenario uncertainty
Model uncertainty (not model spread)
Internal variability and initial condition uncertainty
Forcing and boundary condition uncertainty



Treatment of Uncertainties
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In the WGI contribution to the AR5, uncertainty is quantified using 
90% uncertainty intervals unless otherwise stated. The 90% uncer-
tainty interval, reported in square brackets, is expected to have a 90% 
likelihood of covering the value that is being estimated. The value that 
is being estimated has a 5% likelihood of exceeding the upper end-
point of the uncertainty interval, and the value has a 5% likelihood of 
being less than that the lower endpoint of the uncertainty interval. A 
best estimate of that value is also given where available. Uncertainty 
intervals are not necessarily symmetric about the corresponding best 
estimate.

In a subject as complex and diverse as climate change, the information 
available as well as the way it is expressed, and often the interpreta-
tion of that material, varies considerably with the scientific context. In 
some cases, two studies examining similar material may take different 
approaches even to the quantification of uncertainty. The interpretation 
of similar numerical ranges for similar variables can differ from study 
to study. Readers are advised to pay close attention to the caveats 
and conditions that surround the results presented in peer- reviewed 
studies, as well as those presented in this assessment. To help readers 
in this complex and subtle task, the IPCC draws on specific, calibrat-
ed language scales to express uncertainty (Mastrandrea et al., 2010), 
as well as specific procedures for the expression of uncertainty (see 
Table 1.2). The aim of these structures is to provide tools through which 
chapter teams might consistently express uncertainty in key results.

1.4.3 Treatment of Uncertainty in IPCC

In the course of the IPCC assessment procedure, chapter teams review 
the published research literature, document the findings (including 
uncertainties), assess the scientific merit of this information, identify 
the key findings, and attempt to express an appropriate measure of 
the uncertainty that accompanies these findings using a shared guid-
ance procedure. This process has changed over time. The early Assess-
ment Reports (FAR and SAR) were largely qualitative. As the field has 
grown and matured, uncertainty is being treated more explicitly, with 
a greater emphasis on the expression, where possible and appropriate, 
of quantified measures of uncertainty.

Although IPCC’s treatment of uncertainty has become more sophis-
ticated since the early reports, the rapid growth and considerable 
diversity of climate research literature presents ongoing challenges. In 
the wake of the TAR the IPCC formed a Cross-Working Group team 
charged with identifying the issues and compiling a set of Uncertainty 
Guidance Notes that could provide a structure for consistent treatment 
of uncertainty across the IPCC’s remit (Manning et al., 2004). These 
expanded on the procedural elements of Moss and Schneider (2000) 
and introduced calibrated language scales designed to enable chap-
ter teams to use the appropriate level of precision to describe find-
ings. These notes were revised between the TAR and AR4 and again 
between AR4 and AR5 (Mastrandrea et al., 2010).

Recently, increased engagement of social scientists (e.g., Patt and 
Schrag, 2003; Kandlikar et al., 2005; Risbey and Kandlikar, 2007; 
Broomell and Budescu, 2009; Budescu et al., 2009; CCSP, 2009) and 
expert advisory panels (CCSP, 2009; InterAcademy Council, 2010) in 
the area of uncertainty and climate change has helped clarify issues 

and procedures to improve presentation of uncertainty. Many of the 
recommendations of these groups are addressed in the revised Guid-
ance Notes. One key revision relates to clarification of the relation-
ship between the ‘confidence’ and ‘likelihood’ language, and pertains 
to demarcation between qualitative descriptions of ‘confidence’ and 
the numerical representations of uncertainty that are expressed by 
the likelihood scale. In addition, a finding that includes a probabilistic 
measure of uncertainty does not require explicit mention of the level 
of confidence associated with that finding if the level of confidence is 
high or very high. This is a concession to stylistic clarity and readabil-
ity: if something is described as having a high likelihood, then in the 
absence of additional qualifiers it should be inferred that it also has 
high or very high confidence.

1.4.4 Uncertainty Treatment in This Assessment

All three IPCC Working Groups in the AR5 have agreed to use two met-
rics for communicating the degree of certainty in key findings (Mas-
trandrea et al., 2010):

• Confidence in the validity of a finding, based on the type, amount, 
quality, and consistency of evidence (e.g., data, mechanistic under-
standing, theory, models, expert judgment) and the degree of 
agreement. Confidence is expressed qualitatively.

• Quantified measures of uncertainty in a finding expressed proba-
bilistically (based on statistical analysis of observations or model 
results, or expert judgement).

A level of confidence synthesizes the Chapter teams’ judgements about 
the validity of findings as determined through evaluation of the availa-
ble evidence and the degree of scientific agreement. The evidence and 
agreement scale underpins the assessment, as it is on the basis of evi-
dence and agreement that statements can be made with scientific con-
fidence (in this sense, the evidence and agreement scale replaces the 
‘level of scientific understanding’ scale used in previous WGI assess-
ments). There is flexibility in this relationship; for a given evidence and 
agreement statement, different confidence levels could be assigned, 
but increasing levels of evidence and degrees of agreement are cor-
related with increasing confidence. Confidence cannot  necessarily be 
assigned for all combinations of evidence and agreement, but where 
key variables are highly uncertain, the available evidence and scientific 
agreement regarding that variable are presented and discussed. Confi-
dence should not be interpreted probabilistically, and it is distinct from 
‘statistical confidence’.

The confidence level is based on the evidence (robust, medium and 
limited) and the agreement (high, medium and low). A combination of 
different methods, e.g., observations and modelling, is important for 
evaluating the confidence level. Figure 1.11 shows how the combined 
evidence and agreement results in five levels for the confidence level 
used in this assessment.

The qualifier ‘likelihood’ provides calibrated language for describ-
ing quantified uncertainty. It can be used to express a probabilistic 
 e stimate of the occurrence of a single event or of an outcome, for 
example, a climate parameter, observed trend, or projected change 

For IPCC AR5
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