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1. Introduction
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Millennium Nucleus on Paleoclimate of the Southern Hemisphere

The transient simulations of the Holocene and the Last Interglacial exhibit an intensification and poleward
shift of the SH westerly winds, although the magnitudes of these trends are model-dependent (Figure 3).

The SHAPE project aims to reconstruct and understand past changes in the atmospheric and oceanic
circulation of the Southern Hemisphere (SH). Within this context, climate modelling plays a critical role in
testing the interpretation of the proxy data and exploring the underlying dynamical mechanisms. This poster
summarises the diverse range of climate model simulations that are available to members of the SHAPE
project, and highlights some of their key features.

2. The Palaeoclimate Modelling Intercomparison Project
SHAPE will utilise the simulations generated using state-of-the-art climate system models by the third
phase of the Palaeoclimate Modelling Intercomparison Project (PMIP3; Braconnot et al., 2012). There are
four core PMIP3 experiments:
• a pre-industrial control simulation (0 ka)
• the mid-Holocene (6 ka)
• the Last Glacial Maximum (21 ka)
• the last millennium (850–1850 CE)
However, PMIP3 is also performing additional experiments, including transient simulations of the
Holocene (8–0 ka) and the Last Interglacial (130–115 ka). Twenty-one modelling groups have completed
some or all of the PMIP3 experiments (Table 1). This data is freely available to the research community via
the Earth System Grid (e.g. http://pcmdi9.llnl.gov/esgf-web-fe/).

Figure 3. Simulated trends in the annual-mean zonal surface wind during the Last Interglacial
(123.0–116.2 ka) and Present Interglacial (8.0–1.2 ka) periods (Bakker et al., in revision).

3. Other projects
Other initiatives have generated climate model simulations of direct relevance to SHAPE. In particular, the SynTraCE-21 project has produced a transient simulation spanning the full period from 21–0 ka
(http://www.cgd.ucar.edu/ccr/TraCE/). This simulation is forced primarily by meltwater fluxes in the Northern and Southern Hemispheres. In the SH, the Antarctic Cold Reversal appears as a response to the BøllingAllerød warming (∼14.3 ka; Figure 4). During the LGM, the SH westerly winds are stronger, wider and
shifted slightly poleward relative to the Holocene (Figure 5).

Figure 4. Northern Hemisphere (20–90◦N; blue) and Southern Hemisphere (90–20◦S; black)
temperature in the SynTraCE-21 simulation (Rojas et al., in prep.).
Table 1. Status of the PMIP3 database as of 20 May 2014 (source: PMIP3 wiki).
The simulations of the Last Glacial Maximum (LGM) display some notable inter-model differences.
Generally, the PMIP2 and PMIP3 models simulate a slight weakening of the SH westerly winds at the LGM,
with little or no shift in the latitude (Figure 1). They also differ in the extent of Antarctic sea ice (Figure 2a),
and the degree of coupling between temperature, sea ice extent and the SH westerly winds (Figure 2b–c).

Figure 5. Amplitude, width and latitude of maximum zonal wind speed at 850 hPa, and sea ice
extent, in the SynTraCE-21 simulation (Rojas et al., in prep.).
Figure 1. Annual-, zonal-mean zonal wind speed at 850 hPa in the pre-industrial (PI) and Last
Glacial Maximum (LGM) experiments for (a) PMIP2, and (b) PMIP3 (Rojas, 2013).

The CSIRO Mk3L climate system model has also been used to conduct multiple transient and time slice
experiments spanning the Holocene (Phipps and Brown, 2010; Baker et al., 2013), while members of the
PAGES 2k Network have simulated the response of the climate system to different natural and anthropogenic
forcings over the past 2,000 years (PAGES 2k Consortium, 2013; Phipps et al., 2013).

4. Conclusions
A wide variety of climate model simulations are available that are of direct relevance to SHAPE researchers. In future, SHAPE will complete further simulations of its own in order to study key phenomena
identified by the regional- and hemispheric-scale proxy syntheses. Suggestions from members of the proxy
community are welcome!
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