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Guidance Notes for Lead Authors of the
IPCC Fourth Assessment Report on Addressing Uncertainties

The following notes are intended to assist Lead Authors (LAS) of the Fourth Assessment Report (AR4) to deal
with uncertainties consistently. They address approaches to developing expert judgments, evaluating
uncertainties, and communicating uncertainty and confidence in findings that arise in the context of the
assessment process. Where alternative approaches are used in the relevant literature, those should be used but
where possible related to the approaches given here. Further background material and more detailed coverage of
these issues are available in the guidance paper on uncertainties developed for the Third Assessment Report [1]
and the report of an IPCC Workshop on Uncertainty and Risk [2].

The working group reports will assess material from different disciplines and will cover a diversity of
approaches to uncertainty, reflecting differences in the underlying literature. In particular, the nature of
information, indicators and analyses used in the natural sciences is quite different from that used in the social
sciences. WG | focuses on the former, WG 11l on the latter, and WG Il covers both. The purpose of this
guidance note is to define common approaches and language that can be used broadly across all three working
groups. Each working group may need to supplement these notes with more specific guidance on particular

issues consistent with the common approach given here.

Plan to treat issues of uncertainty and confidence

1. Consider approaches to uncertainty in your chapter at an early stage. Prioritize issues for analysis. Identify
key policy relevant findings as they emerge and give greater attention to assessing uncertainties and
confidence in those. Avoid trivializing statements just to increase their confidence.

2. Determine the areas in your chapter where a range of views may need to be described, and those where LAs
may need to form a collective view on uncertainty or confidence. Agree on a carefully moderated (chaired)
and balanced process for doing this.

Review the information available

3. Consider all plausible sources of uncertainty using a systematic typology of uncertainty such as the simple
one shown in Table 1. Many studies have shown that structural uncertainty, as defined in Table 1, tends to
be underestimated by experts [3]. Consider previous estimates of ranges, distributions, or other measures of
uncertainty and the extent to which they cover all plausible sources of uncertainty.

Table 1. A simple typology of uncertainties

Type

Indicative examples of sources

Typical approaches or considerations

Unpredictability

Structural
uncertainty

Value
uncertainty

Projections of human behaviour not
easily amenable to prediction (e.g.
evolution of political systems).

Chaotic components of complex systems.

Inadequate models, incomplete or
competing conceptual frameworks, lack
of agreement on model structure,
ambiguous system boundaries or
definitions, significant processes or
relationships wrongly specified or not
considered.

Missing, inaccurate or non-representative
data, inappropriate spatial or temporal
resolution,

poorly known or changing model
parameters.

Use of scenarios spanning a plausible
range, clearly stating assumptions, limits
considered, and subjective judgments.
Ranges from ensembles of model runs.

Specify assumptions and system
definitions clearly, compare models with
observations for a range of conditions,
assess maturity of the underlying science
and degree to which understanding is
based on fundamental concepts tested in
other areas.

Analysis of statistical properties of sets of
values (observations, model ensemble
results, etc);

bootstrap and hierarchical statistical tests;
comparison of models with observations.
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4. Assess issues of risk where supported by published work. Where probabilistic approaches are available,
consider ranges of outcomes and their associated likelihoods with attention to outcomes of potential high
consequence. An alternative approach is to provide information for decisions that would be robust in the
sense of avoiding adverse outcomes for a wide range of future possibilities [4]. (Note that the term “risk”
has several different usages. If used it should be defined in context.)

Make expert judgments

5. Be prepared to make expert judgments and explain those by providing a traceable account of the steps used
to arrive at estimates of uncertainty or confidence for key findings — e.g. an agreed hierarchy of information,
standards of evidence applied, approaches to combining or reconciling multiple lines of evidence, and
explanation of critical factors.

6. Be aware of a tendency for a group to converge on an expressed view and become overconfident in it [3].
Views and estimates can also become anchored on previous versions or values to a greater extent than is
justified. Recognize when individual views are adjusting as a result of group interactions and allow adequate
time for such changes in viewpoint to be reviewed.

Use the appropriate level of precision to describe findings

7. Assess the current level of understanding on key issues and precede statements on confidence or uncertainty
with a general summary of the corresponding state of knowledge. Table 2 below provides a consistent
language for this.

8. Develop clear statements for key findings that are quantitative and give explicit time frames as far as
possible. Define carefully the corresponding variables or outcomes, their context, and any conditional
assumptions. Where scenarios are used, explain the range of assumptions and how they affect the outcome.
Then consider the most appropriate way to describe the relevant uncertainties or level of confidence by
going as far down the hierarchy given below as you feel appropriate (from expressions of less to more
confidence and less to more probabilistic approaches) [5]:

A. Direction of change is ambiguous or the issue assessed is not amenable to prediction: Describe the
governing factors, key indicators, and relationships. If a trend could be either positive or negative,
explain the pre-conditions or evidence for each.

B. An expected trend or direction can be identified (increase, decrease, no significant change): Explain
the basis for this and the extent to which opposite changes would not be expected. Include changes that
have a reasonable likelihood even where they are not certain. If you describe a collective level of
confidence in words, use the language options in Table 2 or 3.

C. An order of magnitude can be given for the degree of change (i.e. sign and magnitude to within a factor
of 10): Explain the basis for estimates given and indicate assumptions made. The order of magnitude
should not change for reasonable ranges in such assumptions. If you describe a collective level of
confidence in words, use the language options in Table 2 or 3.

D. A range can be given for the change in a variable as upper and lower bounds, or as the 5th and 95th
percentiles, based on objective analysis or expert judgment: Explain the basis for the range given,
noting factors that determine the outer bounds. If you cannot be confident in the range, use a less
precise approach. If you describe a collective level of confidence or likelihood of an outcome in words,
use the language options in Tables 3 or 4.

E. A likelihood or probability of occurrence can be determined for an event or for representative
outcomes, e.g. based on multiple observations, model ensemble runs, or expert judgment: State any
assumptions made and estimate the role of structural uncertainties. Describe likelihoods using the
calibrated language given in Table 4 or present them quantitatively.
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F. A probability distribution can be determined for changes in a continuous variable either objectively or
through use of a formal quantitative survey of expert views: Present the PDF graphically and/or provide
the 5th and 95th percentiles of the distribution. Explain the methodology used to produce the PDF, any
assumptions made, and estimate the role of structural uncertainties.

Communicate carefully, using calibrated language

9. Be aware that the way in which a statement is framed will have an effect on how it is interpreted [6]. (A
10% chance of dying is interpreted more negatively than a 90% chance of surviving.) Use neutral language,
avoid value laden statements, consider redundant statements to ensure balance (e.g. chances of dying and of
surviving), and express different but comparable risks in a consistent way.

10. To avoid the uncertainty perceived by the reader being different from that intended, use language that
minimizes possible misinterpretation and ambiguity. Note that terms such as “virtually certain”, “probable”,
or “likely”, can engage the reader effectively, but may be interpreted very differently by different people
unless some calibration scale is provided [7].

11. Three forms of language are given in Tables 2, 3 and 4 to describe different aspects of confidence and
uncertainty and to provide consistency across the ARA4.

12. Table 2 considers both the amount of evidence available in support of findings and the degree of consensus
among experts on its interpretation. The terms defined here are intended to be used in a relative sense to
summarize judgments of the scientific understanding relevant to an issue, or to express uncertainty in a
finding where there is no basis for making more quantitative statements. A finer scale for describing either
the amount of evidence (columns) or degree of consensus (rows) may be introduced where appropriate,
however, if a mid-range category is used authors should avoid over-using that as a ‘safe’ option that
communicates little information to the reader. Where the level of confidence is ‘high agreement much
evidence’, or where otherwise appropriate, describe uncertainties using Table 3 or 4.

Table 2. Qualitatively defined levels of understanding

High agreement High agreement
limited evidence much evidence

Low agreement Low agreement
limited evidence much evidence

Level of agreement
or consensus —

Amount of evidence (theory, observations, models) —>

13. A level of confidence, as defined in Table 3, can be used to characterize uncertainty that is based on expert
judgment as to the correctness of a model, an analysis or a statement. The last two terms in this scale should
be reserved for areas of major concern that need to be considered from a risk or opportunity perspective, and
the reason for their use should be carefully explained.

Table 3. Quantitatively calibrated levels of confidence.

Terminology Degree of confidence in being correct
Very High confidence At least 9 out of 10 chance of being correct
High confidence About 8 out of 10 chance

Medium confidence About 5 out of 10 chance

Low confidence About 2 out of 10 chance

Very low confidence Less than 1 out of 10 chance
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14. Likelihood, as defined in Table 4, refers to a probabilistic assessment of some well defined outcome having
occurred or occurring in the future. The categories defined in this table should be considered as having
‘fuzzy’ boundaries. Use other probability ranges where more appropriate but do not then use the
terminology in table 4. Likelihood may be based on quantitative analysis or an elicitation of expert views.
The central range of this scale should not be used to express a lack of knowledge — see paragraph 12 and
Table 2 for that situation. There is evidence that readers may adjust their interpretation of this likelihood
language according to the magnitude of perceived potential consequences [8].

Table 4. Likelihood Scale.

Terminology Likelihood of the occurrence/ outcome
Virtually certain > 99% probability of occurrence

Very likely > 90% probability

Likely > 66% probability

About as likely as not 33 to 66% probability

Unlikely < 33% probability

Very unlikely < 10% probability

Exceptionally unlikely < 1% probability

15. Consider the use of tabular, diagrammatic or graphical approaches to show the primary sources of
uncertainties in key findings, the range of outcomes, and the factors and relationships determining levels of
confidence.
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