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There is widespread agreement that global sea level will rise
during the 21st century and beyond, but uncertainty surrounds
the rate and magnitude of the rise. Horton et al. (2014) reported
the results of a formal elicitation, where experts were asked to
make probabilistic sea-level projections for 2100AD and 2300AD
under two emissions scenarios. Here we respond to a comment
provided by 9 of the 14 lead authors of IPCC WGI Chapter 13
(“Sea-level change) in Gregory et al. (2014). Gregory et al. (2014)
provide a valuable discussion of differences between the 4th
(Meehl et al., 2007) and 5th (Church et al., 2013a) IPCC assessment
reports (AR4 and AR5), including the sea-level rise budget and
possible mechanisms for a larger contribution to global sea-level
rise. As experienced researchers in this ﬁeld we are fully supportive
of the IPCC process and the AR5 report. It is to be welcomed that the
assessment emerging from our survey of expert opinion largely
concurs with the AR5 report. It is important to emphasize that
the purpose of Horton et al. (2014) was not to discuss the IPCC projections, but to present the results of the formal expert elicitation
that we conducted. Thus, many of the criticisms made by Gregory
et al. (2014) are misplaced.
We respond as follows to speciﬁc points raised by the Gregory
et al. (2014) comment:

3. In 2010, the UN Secretary-General charged The Inter Academy
Council (IAC; the international organization of scientiﬁc academies) to review IPCC procedures in response to public criticism of
the IPCC process. The IAC (2010) recommended that “Where
practical, formal expert elicitation procedures should be used to
obtain subjective probabilities for key results” (p. 41). In response,
the IPCC adopted this recommendation in its guidelines
(Mastrandrea et al., 2010): “The AR5 guidance (paragraph 2) encourages the use of formal expert elicitation methods when appropriate” (p. 2). Hence, we are surprised that Gregory et al. (2014)
appear dismissive of the concept of an expert elicitation and write
that it “should not inﬂuence an IPCC assessment”. Further, we are
disappointed to learn that the authors chose not to participate in
our sea-level expert elicitation although most of them were
invited (i.e., those that met our objective selection criteria).
4. Gregory et al. (2014) speculate about the mechanisms that some
of our survey respondents had in mind when making their
projections. We deliberately refrained from such speculation in
Horton et al. (2014), given that the survey did not include
questions about mechanisms. A survey with 90 participants is
bound to include a few outlier estimates (Fig. 1), but is intended
to capture the full range of views in the expert community e
that is the rationale behind an expert elicitation. It is not for us

1. Gregory et al. (2014) write that “the AR5 projections are higher”
than those of the AR4, while we described this as an “upward
revision”. We do not see any substantive difference between the
meanings of these two phrases, and do not understand how ours
can be reasonably construed as “misleading”.
2. We are fully aware of the reasons for the lower AR4 projections
and have discussed these in previous publications (e.g.,
Rahmstorf et al., 2012). However, the IPCC projections are not
the subject of Horton et al. (2014), in which the AR4 was only
brieﬂy mentioned for context in the introduction. This is the
second time (after Church et al., 2013b) that a core authorship of
the IPCC AR5 WGI sea-level chapter have commented on publications where they feel that inadequate detail was provided
about their projections. Surely, it is appropriate for us to
mention IPCC projections without requiring that we discuss all
of the caveats involved?
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Fig. 1. Histogram of Horton et al. (2014) survey results of the 83rd percentile for the
RCP8.5 greenhouse gas scenario at 2100AD, corresponding to the much-cited upper
value of the IPCC AR5 range of “likely” sea-level rise (dashed vertical line). Bins are
0e19 cm, 20e39 cm, etc. 65% of the surveyed experts estimated this number to be
higher than the IPCC AR5.
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to say how realistic these are, but the surveyed experts were
selected objectively based on their peer-reviewed publication
record, and we may assume they formed their expert views
based on their knowledge of the peer-reviewed literature which
includes some highly pessimistic estimates. For example,
Hansen et al. (2013) suggest that continued business-as-usual
CO2 emissions are likely to spur a “nonlinear response with
multi-meter sea level rise this century” (p. 6).
We deliberately cited the median (rather than mean) sea-level
ranges provided by the experts in our abstract, since these are
not affected by outliers. The median “likely” range given by the
experts for the RCP8.5 scenario is 0.7e1.2 m by the year 2100
and thus, as Gregory et al. (2014) rightly say, 0.2 m higher than
the corresponding AR5 range.
Horton et al. (2014) is not a criticism of the IPCC's (AR5) assessment of sea level, rather it provides complementary information
based on an entirely different methodology. Despite the differences
in approach, there is no substantive difference between the conclusions of Horton et al. (2014), IPCC AR5, and Gregory et al. (2014).
Further, the recent US National Assessment (Melillo et al., 2014)
has projected a probable rise between 0.3e1.2 m for 2100 with a
risk up to 2 m, in close agreement with our survey results.
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