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RAHMSTORF CRITICIZES OUR PREVIOUS CON-
clusions about the climate reconstruction

edited by Etta Kavanagh

Testing Climate Reconstructions

A 2005 U.S. CONGRESSIONAL ENQUIRY (1) FOCUSED ON THE VALIDITY
of the climate reconstruction of the past millennium by Mann ez al. (2)
and referred to a Science Report that challenged the reconstruction
method (“Reconstructing past climate from noisy data,” H. von Storch
et al., 22 Oct. 2004, p. 679; published online 30 Sept. 2004). This
Report was also discussed in the U.S. Senate in 2005 (3). In this discus-
sion, it has been overlooked that von Storch ef al.’s Supporting Online
Material (SOM) in fact supports the Mann et al. reconstruction.

von Storch et al. presented tests of the climate proxy method with
two climate models: the HadCM3 model (shown only in the SOM)
and the ECHO-G model. Both are compared in the figure. The
HadCM3 simulation (solid blue) is consistent with the climate proxy
data reconstruction (grey band). The ECHO-G model has since been
found to be aftlicted by a major artificial climate drift due to an
undocumented, inappropriate initialization procedure (4).

The error of simulated proxies (dotted blue) found in the
HadCM3 model is smaller than the error margin given by Mann et
al. for their method and shown in the IPCC report (5). For the time
period common to both models, the RMS error of the simulated
proxies is 0.24°C in ECHO-G, but only 0.07°C in HadCM3—Iless
than one-third.

The two models thus give rather different, conflicting results
about the potential errors of proxy reconstructions. This is not
mentioned in the Report, which merely states, “Similar results are
obtained with a simulation with the third Hadley Centre coupled
model (HadCM3), demonstrating that the results obtained here are
not dependent on the particular climate characteristics of the ECHO-
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method of Mann et al. (1) (MBH98). In our
previous analyses (2, 3), we found that MBH98
underestimates past temperature variations
when tested in climate simulations of the
past few centuries. Rahmstorf argues that
the simulated Northern
Hemisphere temperature
lies outside the uncer-
tainty bounds of the
pseudoreconstructions in
the simulation with the
model ECHO-G, but inside
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This conclusion is wrong.
The problem is the deter-
mination of the error
bounds.
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Test of proxy climate reconstruction method
with two climate models, HadCM3 and ECHO-G.
Solid lines show Northern Hemisphere temperature
in the models (31-year running means); the dotted
lines show simulated proxy reconstructions where
the proxies are degraded with 75% noise. The error
of the proxy method is the difference between the
solid and dotted lines (arrows). For comparison, we
show the Mann et al. 40-year-smoothed reconstruc-
tion for the Northern Hemisphere temperature
(black) with its 95% confidence interval (grey), as
shown in the IPCC Third Assessment Report (5).

To successfully com-
pute uncertainty bounds
requires an error model.
Updated uncertainty bounds
for the MBH9S8 series, on
40-year time scales, can
be found in fig. 1B of
Gerber et al. (4). Mann
was a co-author on this
study, and these uncer-
tainties are consistent with
the ones derived in our

G simulation” (p. 680).

In addition, it has since been found (6) that the proxy method was implemented incorrectly by
von Storch et al.; with correct implementation, the error is even smaller in HadCM3 than the
0.07°C shown here. A similar, more recent test with the NCAR climate system model (7) also
suggests only small errors for the proxy method, supporting the climate reconstruction of the past
millennium by Mann et al.

analysis (3). Further, they are about a factor of
3 smaller than those published two years earlier
in the IPCC Third Assessment Report (5) and
used in Rahmstorf’s Letter (20 of roughly 0.07
K rather than 0.25 K for circa 1800). The result
of'the pseudoreconstruction and the target tem-
perature in the HadCM3 model are therefore
statistically well separated when using the
proper uncertainties (3).

We think that the Letter [as does (5)] illus-
trates a common confusion in our field. There
are two sources of uncertainty in reconstruct-
ing past climate from proxy records: (i) cali-
bration uncertainty—which part of the signal
is not captured by the statistical method; and
(i1) residual uncertainty—how much addi-
tional, unrelated variability is engraved in the
proxy records. Our most recent comment (3)
did not make this point explicitly, but its uncer-
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tainty estimates are based on calibration error.
We showed that the MBH98 method imple-
mented in the simulations leads to pseudore-
constructed temperatures being too warm and
with differences from the target temperature
larger than our calibration uncertainty ranges.

Rahmstorf also alludes to a climate drift in
the ECHO-G simulation (2). However, this drift
mostly affects the earlier centuries of the millen-
nium, when the pseudoreconstruction performs
better, and is probably minor after 1400 A.D.,
when the pseudoreconstruction performs worse.
For instance, ECHO-G simulates a difference in
the Northern Hemisphere temperature between
1900 and 1980 (the calibration period) and the
Late Maunder Minimum (around 1700) of 0.97
K, whereas a simulation with the CSM climate
model from NCAR yields 0.87 K (6). Therefore,
this issue cannot explain the bias of the recon-
struction method.

In conclusion, we feel that the paleorecon-
struction community would be well served if it
used error models describing uncertainties
from both calibration and “noise,” which leads
to uncertainties that have complex, possibly
intermittent nonstationary behavior on differ-
ent time scales. We also urge the community to
test methods using realistic “pseudo-proxies”
as they offer a good laboratory.
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Team Science and
the NIBIB

| WOULD LIKE TO EXPLORE ISSUES RELATING TO
the funding of biomedical engineering and
imaging at the National Institute of Biomedical
Imaging and Bioengineering (NIBIB) that are
raised in an article on the Whitaker Foundation
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(“Spending itself out of existence, Whitaker
brings a field to life,” D. Grimm, News Focus,
3 Feb., p. 600).

Fiscal year 2005 was the NIBIB’s third full
year with an operating budget and its third year
with a double-digit percentage annual growth
in grant applications received. Even in the face
of this large growth, the NIBIB’s budget pro-
jections and management plan resulted in pay-
ing to the 20th percentile, well within the range
of paylines for the more established institutes.
In addition, nearly all of the funded applica-
tions contained bioengineering, even those
internally labeled as “imaging.” Because this
type of science is fundamentally interdiscipli-
nary, it is difficult to accurately describe the
relative support of biomedical imaging and
bioengineering, reflecting progress toward
achieving the goal of team science.

In addition to the pervasive bioengineering
content in our research portfolio, the institute has
multiple training programs that target bioengi-
neering, interdisciplinary science, and young
investigators. Indeed, the majority of the NIBIB’s
current training budget supports such programs.
Of note, the NIBIB seeks to significantly en-
hance the success of new investigators through its
policy that increases the payline by 5 percentile
points for first-time investigators. During the last
fiscal year, this policy resulted in 33% more
funded first-time NIBIB investigators.

It is the team science approach, inclusive of
young investigators, that is critical for realizing
our vision of profoundly improving health care
through technological innovation.

RODERIC I. PETTIGREW
Director, National Institute of Biomedical Imaging and
Bioengineering, National Institutes of Health/U.S.

Department of Health and Human Services, Bethesda, MD
20892, USA.

Funding for Young
Investigators at Whitaker

WE WISH TO ADD SOME ADDITIONAL INFORMA-
tion to the points made in the News Focus arti-
cle “Spending itself out of existence, Whitaker
brings a field to life” (D. Grimm, 3 Feb., p.
600). First, it should be noted that nonimag-
ing-related biomedical engineering research
was relatively underfunded, not that most of
the funding was supporting clinical imaging
research. For example, the 2004 numbers indi-
cated that nonimaging research projects con-
stituted less than 40% of the funded individual
investigator-initiated grants. Second, the total
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