






An example:
David Keith and I conducted a set of expert elicitations among 16
leading climate scientists in 1994. The figure summarizes their
estimates of climate sensitivity for a 2xCO2 climate change.
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At the end of the
interview, after the
experts had designed a
$109/yr 15yr research
program designed to
reduce this and other key
uncertainties, we asked
the experts to tell us how
they thought their
estimates of climate
sensitivity might change.

Source: Morgan and Keith, 1995.



Overall…
…the experts estimated that, after
a $109/yr 15 year research
program designed to reduce the
key uncertainties we'd been
discussing,  the chances that the
uncertainty in their best estimate
of climate sensitivity might grow
by > 25% ranged from a low of
8% to a high of 40%!

Like all experienced scientists,
they knew that research does not
always reduce uncertainty.

Expert
Number

Chance climate
sensitivity

uncertainty grows
>25% after a 15yr.
$ 109/yr research

program
1 10
2 18
3 30 (Note 1)
4 22
5 30
6 14
7 20
8 25
9 12
10 20
11 40
12 16
13 12
14 18
15 14
16   8

Note 1: Expert 3 used a different
response mode for this question.  He gave
a 30% of an increase by a factor of ≥2.5.

Source: Morgan and Keith, 1995.

























What is the probability of dangerous climate
change?

This elicits three fundamental questions:

• What is “dangerous” climate change?
• What sorts of climate change scenarios are out there,

and how do we assign probabilities to them?
• What “solutions” have been proposed, and how are

they affected by projected probabilities and
consequences (or lack thereof)?









Type 1 versus Type 2 errors and their consequences

         Decision                               Forecast proves false            Forecast proves true

  Accept forecast—policy         Type I error                          Correct decision
     response follows

       Reject or ignore                  Correct Decision                   Type 2 error
forecast—no policy response





The inadequacy of
qualitative language

Qualitative uncertainty language (i.e., words such as  "likely"
and "unlikely") is inadequate for use in policy and decision
making because:

• the same words can mean very different things to
different people;

• the same words can mean very different things to the
same person in different contexts;

• important differences in experts' judgments about
mechanisms (functional relationships), and about how
well key coefficients are known, can be easily masked
in qualitative discussions.
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Figure adapted from 
Wallsten et al., 1986



Ex Com of
EPA SAB

The minimum probability
associated with the word
"likely" spaned four orders
of magnitude.
The maximum probability
associated with the word
"not likely" spaned more
than five orders of
magnitude.
There was an overlap of the
probability associated with
the word "likely" and that
associated with the word
"unlikely"!
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The bottom line
Without at least some quantification, qualitative descriptions of
uncertainty convey little, if any, useful information.
The climate assessment community is gradually learning this
lesson.
As he'll shortly explain, Schneider and colleagues have worked to
get a better treatment of uncertainty incorporated in the past and
current rounds of IPCC.  Progress is uneven, but awareness is
growing.  Individual investigators are pushing the process along.
At Morgan's insistence, US national assessment synthesis team
gave quantitative definitions to five probability words and tried to
use them consistently throughout the overview report.














