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As requested for this report period, coupled climate model simulations were conducted on DKRZ
Levante with AWI-ESM-1-REcoM, the Alfred Wegener Institute Earth System Model version 1.
AWI-ESM-1-REcoM is based on the same setup that was utilized for CMIP6 DECK simulations, as
described in Semmler et al., (2020). In addition, the Regulated Ecosystem Model version 2 (REcoM2)
simulates the ocean biogeochemistry in this coupled setup (Hauck et al., 2013, Schourup-Kristensen

et al, 2014). Output from
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concentration-driven historical and
scenario CMIP6 experiments
(Coupled Model Intercomparison
Project 6, Eyring et al, 2016)
previously simulated on
Mistral/Levante with
AWI-ESM-1-REcoM  (see report
2022) is currently included in a
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Fig. 1: Global and annual average atmospheric CO2 concentration
modeled with AWI-ESM-1-REcoM in concentration- (up to model

year ~900) and emission-driven CMIP6 experiments.

multi-model comparison study that
investigates the temporal variability
of the oceanic carbon sink and
identifies so far undocumented ESM
deficiencies (Danek and Hauck,
2023, in preparation). CMORIization

2000

of this coupled model output was started in 2023 and is currently ongoing, whereby Echam/Jsbach
output is going to be CMORIized by DKRZ staff, while FESOM/REcoM output by AWI staff.

In 2023, emission-driven CMIP6 simulations
were conducted as planned for a set of scenarios
(Fig. 1). As planned, the quasi-equilibrium
esm-piControl experiment was utilized as the
initial condition for OceanNET and RETAKE
simulations. Seifert et al., (2023, in preparation)
were able to conduct ocean alkalinity
enhancement (OAE) experiments, in which the
effect of an artificial ocean alkalinity increase is
investigated in coastal regions of the northern
hemisphere (Fig. 2). Almost all planned
OceanNET simulations were conducted, with the
remainder currently running on Levante and
estimated to be completed by the end of 2023.
Similarly, AWI-ESM simulations are currently
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Fig. 2: Areas and concentrations of lime (CaO)
addition between 2040 and 2100 in the ocean
alkalinization experiments with AWI-ESM-1-REcoM.

running for RETAKE in order to compare OAE efficiency globally and in deep water formation regions.
Here, the ESM simulations conducted on Levante will be used to assess Earth System feedbacks in
comparison to a similar set of simulations conducted in ocean-only mode (Nagwekar et al., 2023,

submitted).



Later in 2023, AWI-ESM-1-REcoM was added to

the model intercomparison project SOFIA, antwater minus piControl

focussing on Antarctic meltwater effects on the 801 cazane Il o
global climate as simulated in ESMs (Southern 50 y o8
Ocean Freshwater release model experiments 40 05
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InitiAtive; Swart et al., 2023, accepted; see
additional request 2023). For this, terrestrial runoff
resulting from climate change is distributed over
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wet ocean model nodes along the Antarctic coast, 40 s oe
also known as hosing. The Tier-1 experiment 60 ' o
‘antwater’ was simulated with AWI-ESM-1-REcoM 80 ’ﬁ =3
(Fig. 3) and will be used to obtain a model 45 100 S0 0 50 100 150
uncertainty estimate in ESM hosing experiments Longitude [°]

within - SOFIA. Hosing experiments over the iy 3. 100.year mean of sea surface salinity

historical period are currently running. anomaly antwater minus piControl, i.e. the effect of
0.1 Sv freshwater input along Antarctica modeled

In addition, we report on simulations conducted with AWI-ESM-1-REcoM.

under ab1095 as this will be important for the
current request. Here, the quasi-equilibrium esm-piControl state was utilized for a ‘dead ocean’
experiment in which the effect of the biological ocean carbon pump will be investigated by setting the
photosynthesis activity to zero. As previous estimates on the effect of atmospheric carbon drawdown
by oceanic phytoplankton are both sparse and possibly outdated (e.g. Maier-Reimer et al., 1996), our
experiment provides a valuable estimate
on the effect of the biological carbon 380 | combicontrel nobio
pump on atmospheric CO, with a fully

smaller and slower effect as documented
in earlier studies (Maier-Reimer et al.,
1996) 260 I T T I T T I T T T T T
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AWI-ESM-1-REcoM output was/is further  Fig. 4: Global mean monthly atmospheric CO, partial

utilized in the collaboration projects Pressure in esm-piControl .(black) and dead ocean (red)
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the tape archive is currently ongoing.
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