Using paleo-climate model/data comparisons to
constrain future projections: Workshop summary

Gavin A. Schmidt*, Valérie Masson-Delmotte, Michael Mann, Masa Kageyama, Eric Guilyardi,

Axel Timmermann

*NASA Goddard Institute for Space Studies, New York (gschmidt@giss.nasa.gov), Pennsylvania State University (mann@psu.edu), IPSL/LCSE (
masa.kageyama@Isce.ipsl.fr; valerie. masson@Isce.ipsl.fr), U. Reading (Eric.Guilyardi@Ilocean-ipsl.upmc.fr)

Abstract

The CMIP5 archive includes three
simulations associated with the
Paleoclimate Modelling Intercomparison
Project (PMIP3). Specifically, simulations of
the Last Glacial Maximum (LGM), the Mid-

Holocene (MH) and the last millennium (LM).

The drivers of climate for these periods
encompass many different physical
mechanisms and large shifts in climate. In
terms of the model calibrations
(predominantly over the modern period), any
model/paleo-data comparisons are 'out-of-
sample' and so can provide unigue
evaluations (and constraints) on the future
projections.

Are PMIP3 models detectably
different from PMIP2?
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Figure 1: Collection of model relationships in the MH
and LGM among PMIP2 (green (OAV) and light blue
(OA)) and PMIP3 (magenta (OAC) and dark blue(OA))
(Bartlein et al, personal communication). Given the
current state of the archive, there is no indication that the
latest generation models show behaviour outside of
previously archived ensembles.

Do LGM simulations encompass the

observations?

Rank of Last Glacial Maximum data points in the PMIP2 ensemble
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Figure 2: The rank histogram of the data is relatively
flat, indicating that the ocean data points fall quasi-
uniformly within the spread of the model ensemble. The
mean of individual model-data differences is centered
near zero, indicating a lack of systematic global bias
(though biases regionally are apparent). (J. Hargreaves,
personal communication)
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Figure 3: Relationships between regional temperatures
and global mean in LGM and 1% inc. CO2 runs indicate
that there is a possibility of constraining regional future
projections using paleo-data.
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Figure 4: Latitudinal temperature anomalies normalised
by the the mean global change in LGM and 1% inc. CO2
and Instant 4xCO2 simulations. Data points are from the
Bartlein et al (2011), the MARGO Synthesis and V.
Masson-Delmotte (personal communication)

Robustness of ITCZ shifts

CMIP5 simulations
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Figure 5: ITCZ shifts are robust with respect to the
change of tropical SST gradients across models and
over a wide range of climate simulations — past and
future. (Camille Risi, personal communication)

ENSO/Tropical Pacific

Trend in mean state and ENSO variance: corals vs CMIP5
pseudocorals (modeled from simulated historical SST&SSS)
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Figure 6: Coral proxy data can add additional data
constraints to data-poor historical records for the tropical
Pacific and provide a coherent metric for assessing
future shifts (Diane Thompson, personal comm.).
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Figure 7: Spectra of NINO3.4 variability taken from 3
long-term reconstructions (using different observations
SST targets, J. Emile-Geay, personal communication)
and results from the NCAR CSM 1.4 LM, and the GFDL
CM2.1 control simulations.

Conclusions

There are many model metrics that show similar
behaviours (in pattern and scale) in past and
future simulations. Constraints on those past
changes from synthesis proxy-derived datasets or
forward modelling of specific proxies, are
therefore a promising methodology for weighting
future projections. We strongly encourage more
of the modelling groups to complete and submit
their PMIP3 simulations to the archive.
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