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During allocation period 2022/2023 we have continued to optimize our new modelling system
AWI-CM3 (Streffing et al., 2022) towards the use on Levante. Furthermore, the model has
been extended with the capability to adjust orbital forcing and greenhouse gases in a more
convenient way for the purpose of application of the model for paleoclimate research.
Extending the model with a component for dynamic vegetation, that will lead to the creation
of the AWI Earth System Model, version 3 (AWI-ESM) is still ongoing in collaboration with
EC-EARTH community colleagues at the University of Lund. Consequently, simulations
proposed for the upcoming allocation period will be based on a modern fixed vegetation
distribution. The plan to use dynamic vegetation in any simulations with AWI-ESM will be
realized in future allocation periods.

We have taken the advise of the reviewer, that we received for the last proposal for
computational resources in project bal006, to heart. Instead of continuing the use of the
AWI-CM3, that still has been in development during the majority of the ongoing allocation
period, for extensive production of climate data on Levante, we have fully dedicated our
efforts to 1.) finalizing the model, 2.) analysing the already available model data, and 3.) to
continue our contribution to the collaborative model-data intercomparison effort in PlioMIP2.
In parallel, Fernanda Matos, the AWI-INSPIRES PhD-student who started working on her
research project ,Warming Climates in AWI-ESM3“ (which will contribute to PlioMIP3), has
started her modelling work with AWI-ESM3. She has made good progress and created first
simulations at orbital time scales. Currently, her focus is the mid-Holocene and the Last
Interglacial. Her work already has led to identification and removal of several model biases. A
next step will be to set up the model with full paleogeography at tectonic time scales. A major
effort of the coming year will be the work on applying the AWI-CM3 equipped with a mid-
Piacenzian paleogeography towards climate research in the framework of PlioMIP3. To
prepare this work we propose various sensitivity simulations that are based on a modern
geography setup (see request document).

The already quite extensive publication record of PlioMIP2, to which our work has contributed
over the last years (see report of allocation period 2021/2022 for details), has been further
extended in 2022 and 2023. The intercomparison with other models in PlioMIP2 has led to a
number of additional publications. Burton et al. (2023) quantifies the impact of carbon dioxide
on the climate of the mid-Piacenzian. Pontes et al. (2022) explain the reduction in El
Nino/Southern Oscillation in the mid-Piacenzian via a shift in the Pacific intertropical
convergence zone. Weiffenbach et al. (2022) study mechanisms and implications of stronger
mid-Pliocene Atlantic Meridional Overturning Circulation in PlioMIP2. Currently, there are
publications in review that study the hydrological cycle and ocean circulation in the mid-
Piacenzian Maritime Continent (Ren et al., 2022) and the extent of permafrost in the Northern
Hemisphere of the mid-Piacenzian and the relation to future climate (Guo et al., in review).
Another publication by Yong et al. (in prep.), that studies the East Asian Summer Monsoon
dynamics during the mid-Piacenzian, is about to be submitted.

Furthermore, as a spinoff of our work in the framework of PlioMIP2, we have contributed to
1



the publications by Jian et al. (2023), where changes in the circulation in the Pacific Ocean
are linked to differences in the carbon inventory of the global ocean. Furthermore, our
contribution to the study by Yang et al. (accepted) has enabled linking modern observations
of warming climate to the infant stage of global warming. This work has taken into account
simulations of the mid-Piacenzian as one example of a past warmer-than-present climate
state.
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