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Resources for Assessing Confidence and Uncertainty

National Climate Assessment
US Global Change Research Program (USGCRP)
2013 Report

This document has been prepared as a resource for authors of the USGCRP’s National
Climate Assessment 2013 Report. It describes a process that authors are requested to
follow in explaining their level of confidence in 3-4 of the main conclusions of their chapters
selected from among the larger set of issues they are addressing. The document includes the
following components:

1. Summary

2. Guidelines

3. Checklist

4. Bibliography
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These resources are intended to (1) develop a standardized set of quantitative and word-
based expressions for reporting levels of confidence and likelihoods; (2) provide a
methodical process to help authors be more systematic in evaluating evidence and reaching
collective judgments about confidence and uncertainty; (3) report key aspects of the
authors’ evaluation of evidence for their main conclusions that may not be included in their
chapter but will be useful to those preparing the synthesis report and other summary
materials; and (4) provide a more detailed and transparent record of the evidence and logic
underlying their main conclusions that may be published as a web-based resource for
interested readers of the assessment.

Citation: Moss, R.H., and G. Yohe, 2011: Assessing and Communicating Confidence Levels
and Uncertainties in the Main Conclusions of the NCA 2013 Report: Guidance for Authors
and Contributors. National Climate Assessment Development and Advisory Committee
(NCADAC). Available at <http: /usgcrp.gov>. Contact information: rhm@pnnl.gov (Moss).
The authors thank Virginia Burkett, Baruch Fischhoff, Susan Hassol, Sharon Hays, Anthony
Janetos, Robert Lempert, Diana Liverman, Granger Morgan, Susi Moser, and Richard
Schmalensee for their comments.
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1. Summary of Confidence and Uncertainty Characterization Process

Readers of the report wish to understand how confident lead authors are in the
most important findings of their chapters. This guidance recommends an approach
to standardize confidence levels and uncertainty characterization in the National
Climate Assessment (NCA). The approach applies to the 3-4 most important findings
in your chapter from among the larger set you evaluated. Follow the steps carefully
to assess your confidence in your most important conclusions, using the checklist
provided in Appendix 1 to guide and verify your assessment.

1. Frame the issue, keeping in mind one or more types of stakeholder decisions the
information is intended to inform.

2. Rate the evidence base, evaluating the type, amount, quality, and consistency of
evidence. Summarize the level of evidence as strong, moderate, suggestive, or
inconclusive.

3. Considering the full gamut of evidence, formulate well-posed conclusions. For
quantitative estimates, report a range in which you judge there is a 90 percent
chance that the true value falls and then develop a “best estimate” if there is enough
evidence to warrant it. Describe high consequence, low probability impacts that may
fall outside the 90 percent range.

4. Identify key uncertainties and briefly describe what research, monitoring, etc., are
needed to improve the evidence.

5. Given the potential uses of the information identified in step 1, assess your
confidence in the conclusion by considering (i) the quality of the evidence (from
step 2) and (ii) the level of agreement among experts with relevant knowledge. Use
the confidence rating and graphic from Figure 1.

6. If you wish to indicate how likely a particular outcome is, use the terms and
ranges in Figure 2. [t is okay to use just the numerical ranges, but do not use the
words alone since they have no standardized meaning. Note that the boundaries
between these categories are “fuzzy”. In estimating how likely an outcome is,
consider the climate information provided in the relevant regional or national
climate change “trends and outlook” document for the B1 and A2 scenario (or
another source, if you prefer).

7. Prepare a traceable account of a sentence to a paragraph in length for each of

your most important findings that describes in simple language the main factors
that support the conclusion and your level of confidence.
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2. Assessing and Communicating Confidence Levels and Uncertainties in the Main
Conclusions of the NCA 2013 Report: Guidance for Authors and Contributors.

Guidance Document
Introduction

These summary guidelines recommend an approach to standardize assigning levels of
confidence and characterizing uncertainty for author teams preparing the National Climate
Assessment (NCA). The guidelines are written in a condensed, summary style intended to
provide practical advice to assessment participants. More detailed guidance is available
from a variety of sources listed in a short bibliography at the end of the document.

Effective uncertainty characterization (UC) is more than quantification of uncertainties in
model results or reporting uncertainties documented in existing studies. UC needs to start
with clear framing in which information is being developed to inform a specific question or
class of questions (ideally framing will involve stakeholders who are the intended users).
UC should also include identification of useful quantitative indicators or metrics, appraisal
of the knowledge base, evaluation of relevant uncertainties in the context of the question or
problem, and reporting of sources of confidence and uncertainty. UC depends on systematic
review of the full gamut of available information that incorporates multiple perspectives
and is transparent with respect to the information used, the standards of evidence applied,
and the confidence of the authors in their results. This broader approach to UC is necessary
to develop socially robust knowledge for climate change decision-making that is
appropriate for the diverse stakeholders and high decision stakes associated with this issue.
This approach to UC will enable users to have an understanding of the reliability of the
various conclusions of the report, given that the evidence base will vary for each.

Chapter teams will be assessing a broad set of important issues or questions in their work.
The approach defined below should be applied to the 3-4 most important issues in each
chapter from among this larger set. You might consider these as the main questions you will
include in the executive summary or your chapter or that you would recommend for
inclusion in the synthesis report.

Use the checklist in Appendix 1 to verify that you have followed the process and to report
your confidence and uncertainty assessment for each of the 3-4 main issues. The
information in the checklist is intended to be useful to your author team. It will also be used
in preparing the synthesis report and may be published online as supplementary
information for interested users of the assessment.

Recommended UC process for each of your main 3-4 conclusions

1. Frame the issue, keeping in mind one or more types of stakeholder decisions the information
is intended to inform. Consider specific issues or decisions that some set of stakeholders is
facing so that the question is focused and the answers are useful. Identification of the
decisions or issues is best done in consultation with stakeholders, but many authors have
been interacting with stakeholder groups on an ongoing basis and can draw on this
experience or previous assessments that have engaged stakeholders directly.

Guidance for Assessing Confidence and Uncertainty in the NCA 2013 Report



Ver.2012.2.10

2. Rate the evidence base, evaluating the type, amount, quality, and consistency of evidence.
Summarize the level of evidence as strong, moderate, suggestive, or inconclusive. This initial
evaluation will help you decide how to develop a conclusion and identify an appropriate
level of precision.

What types of information are available? Examples: research-quality observations,
data for operational purposes, theories, model results, elicitations, expert judgment,
survey data.

How much information is available? Example considerations: number of
independent studies, multiple data sets, model ensembles.

How good is the information? Example criteria: accuracy and continuity of
observational data, model evaluation, use of accepted methods, transparency and
thoroughness of documentation, availability of peer reviewed journal articles or
reports.

How consistent is the information? Example considerations: similar conclusions
persistently reached in the literature, assumptions controlled (e.g., use of similar
scenarios), standardized methods or reporting.

3. Considering the full gamut of evidence, formulate well-posed conclusions.

For quantitative estimates, report a range in which you judge there is a 90 percent
chance that the true value falls. This is important so we know how wide a range you
are providing. Then develop a “best estimate” if there is enough evidence to warrant
it. Describe high consequence, low probability impacts that may fall outside the 90
percent range.

State your conclusions clearly and specifically. For example, “the number of extreme
rainfall events will increase” is not well posed without additional information. This
conclusion should include such additional information as a quantitative definition of
extreme rainfall, the location, season, and time period for which the statement
applies, and the climate scenario (or level of climate change) assumed.

Be aware of a tendency for assessment teams to converge on a conclusion and
become overconfident in it. A strategy some groups have used to minimize this
problem is to have each individual write down his or her conclusions to the key
questions before starting work as a group, and to compare and discuss these
answers as the first step in reaching a collective conclusion.

4. Identify key uncertainties and briefly describe what research, monitoring, etc., are needed to
improve the evidence.

Sources of uncertainty vary depending on the topic and thus no single typology can
be provided as a guide for NCA authors. Report uncertainty in important
information sources (e.g., observations, data, model projections), or problem
framing (e.g., disagreements over concepts or indicators).

Focus your evaluation on how uncertainties affect the evidence base for decision
making.

Discuss what new research, data collection, or modeling is needed to increase
confidence and improve the evidence base.

5. Given the potential uses of the information identified in step 1, assess your confidence in the
conclusion by considering (i) the quality of the evidence (from step 2) and (ii) the level of
agreement among experts with relevant knowledge. Use the confidence rating and graphic
from Figure 1.
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* Evaluation of confidence is a subjective process. However it can be made systematic
and meaningful to users if based on a methodical evaluation of the type, amount,
quality, and consistency of evidence and the degree of agreement among experts
with relevant knowledge and experience.

* Different combinations of factors affecting the strength of evidence and level of
agreement can be associated with each confidence level, as indicated in Table 1.

* Use the assigned confidence level and its associated graphical confidence index to
report your findings.

Figure 1:

Confidence Level Example combinations of factors that

could contribute to this confidence
evaluation

High Strong evidence (established theory,
multiple sources, consistent results, well
documented and accepted methods, etc.),

Confidonce high consensus

o Medium High Moderate evidence (several sources, some
consistency, methods vary and/or
documentation limited, etc.), medium
consensus

Confidence

Medium Low Suggestive evidence (a few sources, limited
consistency, models incomplete, methods
emerging, etc.), competing schools of
thought

Low. 2

Confidence

Low Inconclusive evidence (limited sources,
extrapolations, inconsistent findings, poor
documentation and/or methods not tested,
etc.), disagreement or lack of opinions
among experts

Confidence
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6. If you wish to indicate how likely a particular outcome is, use the terms and ranges in Figure
2. It is okay to use just the numerical ranges, but do not use the words alone since they have no
standardized meaning. In estimating how likely an outcome is, consider the climate
information provided in the relevant regional or national climate change “trends and outlook”
document for the B1 and A2 scenario (or another source, if you prefer).

Figure 2: Standardized Likelihood Expressions

>9in 10 >2in3 >1in2 <1lin3 <1in 10
Verl(ely I.lly Aslely Urlly Very nikely
As Not

* Assuggested in the risk framing guidelines, report subjective likelihoods for high
consequence, low probability events, explaining your level of confidence and its
rationale. Use the standardized ranges below if you wish. Likelihoods can be based
on evaluation of model results, statistical sampling methods or other quantitative
analyses, elicitations, or expert judgment. This information will be important for
risk framing.

* The boundaries between these categories are “fuzzy”.

* Arecurring debate among authors of assessments is whether there is “sufficient”
information available to quantify likelihoods. What constitutes sufficiency is a value
judgment by the authors related to their level of comfort in reporting findings at a
particular point in time before evidence meets an often-unspecified confidence
level. Scientists almost always want to have more information than is available and
need to consider whether the information available to them is sufficient to inform a
better decision.

7. Prepare a traceable account of a sentence to a paragraph in length for each of your most
important findings that describes in simple language the main factors that support the
conclusion and your level of confidence. Describe evidence used, its quality, the ranges of
estimates or interpretations in the literature, assumptions, and the level of agreement. For
descriptions of projected impacts, specify the scenario of climate change being used.
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3. Checklist for Confidence and Uncertainty Assessment

(To be completed for each of a chapter’s 3-4 main conclusions)

Brief statement of conclusion, referenced to report or chapter:

1. Framing and stakeholder information needs

One or more types of stakeholder decisions (or uses of the information) have been
considered in formulating the conclusion.

Yes No

2. Initial evaluation of evidence

An evidence rating has been assigned, considering the type, amount, quality, and
consistency of evidence. In light of the use of the information, the evidence is:

Strong Moderate Suggestive Inconclusive

3. Preparation of conclusion

The conclusion reflects the diversity of evidence. For quantitative estimates of relevant
parameters or metrics, a range is provided (in which there is a 90% chance the true value
falls), and a “best estimate” is given, if warranted. High consequence outliers have been
considered,

4. Identification of key uncertainties

Sources of uncertainty and steps for improving the information base have been identified.

Fully Partially Limited extent

5. Assessment of confidence based on evidence and agreement

In light of the potential uses of the information, a confidence level has been assigned.

High Moderate Fair Low

6. Indication of how likely it is that an outcome or event will occur

If you indicate how likely an event is to occur, the standardized numerical ranges and
likelihood words have been used.

>91in 10 >21in3 ~1in?2 <1in3 <1in10
Very Likely as Very
Likely Likely Not Unlikely Unlikely

7. Traceable account:
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