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Comparison of the Mann et al. (1998) and
Rutherford et al. (2005) Reconstructions
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Rutherford, S., M.E. Mann, T.J. Osborn, R.S. Bradley, K.R. Briffa, M.K. Hughes, P.D. Jones, 2005:
Proxy-based Northern Hemisphere Surface Temperature Reconstructions: Sensitivity to Methodology,
Predictor Network, Target Season and Target Domain, J. Clim., 18, 2308-2329.
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Contradictory Pseudo-Proxy Results?
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Reproduction of the Mann et al. (2005) RegEM
Pseudo-Proxy Reconstructions
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Smerdon, J.E., and A. Kaplan, Comment on "Testing the fidelity of methods used in proxy-based reconstructions of past
climate": The role of the standardization interval, Journal of Climate, in review.
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Two Standardization Choices

Mann et al. (2005) Rutherford et al. (2005)

Reconstruction Interval

Simulation Period

Standardization GEJ
Interval i=

Time

Standardization

\ 2 Instrumental Period
Interval

> Space >

Space

Standardization: The normalization of a time series by it's
standard deviation and the centering of a time series by the
subtraction of it's mean, both over a given interval.
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NCAR CCSM Results

Mann et al. (2005) Standardization
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Smerdon, J.E., and A. Kaplan, Comment on "Testing the fidelity of methods used in proxy-based reconstructions of past climate":
The role of the standardization interval, Journal of Climate, in review.
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NCAR CCSM Results

Rutherford et al. (2005) Standardization
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Smerdon, J.E., and A. Kaplan, Comment on "Testing the fidelity of methods used in proxy-based reconstructions of past climate":
The role of the standardization interval, Journal of Climate, in review.
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Mean and Variance of the CCSM Experiments
using the R05 and M05 Methods
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Comparison of Mean NH Surface Temperature in
the NCAR CCSM and GKSS ECHO-G Simulations
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Temperature Anomaly (K)

GKSS ECHO-G Results using the

Drift-Corrected Integration

Mann et al. (2005) Standardization

0.4 -
0.2

0 s .

-0.2 -
-0.4 -
-0.6 -
-0.8 -
-1.0-

—Model Mean SNR =0.5
—Infinite SNR —SNR =0.25
—SNR =10

800

1000 1200 1400 1600 1800
Time (years)

2000



LAMONT-DOHERTY
EARTH OBSERVATORY
THE EARTH INSTITUTE AT COLUMBIA UNIVERSITY

GKSS ECHO-G Results using the

Drift-Corrected Integration
Rutherford et al. (2005) Standardization
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Spatial Correlation between the ECHO-G
Simulated and Reconstructed Fields
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Temperature Anomaly (K)

Implications...
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All Spatial Time Series From the Rutherford et
al. (2005) Historical Reconstruction

All Spatial Time Series in the RegEM High-Frequency Reconstruction

1 1 1 1 1

ONPROD

4 |
_6 1 1 1 1 1
1400 1500 1600 1700 1800 1900 2000

Time (years)

All Spatial Time Series in the RegEM Low-Frequency Reconstruction

Temperature Anomalies (K)

1400 1500 1600 1700 1800 1900 2000
Time (years)



LAMONT-DOHERTY
EARTH OBSERVATORY

THE EARTH INSTITUTE AT COLUMBIA UNIVERSITY

Conclusions

« The Rutherford et al. (2005) formulation of RegEM causes warm
biases and variance losses in derived pseudo-proxy
reconstructions.

« Differences between the GKSS and NCAR GCMs are not likely
sources of large differences between the results of current
pseudo-proxy experiments.

« Given real-world constraints, the Mann et al. (2005) pseudo-proxy
test used a RegEM formulation that makes it inapplicable.

« The Rutherford et al. (2005) RegEM reconstruction of historical
climate is likely an underestimate of past variability from annual to
centennial scales, and by comparison, so too is the Mann et al.
(1998) result.

« Our results do not invalidate RegEM as a suitable reconstruction
technique, but suggest that currently documented results suffer
from the shortcomings that we describe.
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