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Summary of project objectives (10 lines max)

The aim of this project is to use the EC-Earth3 general circulation model to investigate mechanisms of
precipitation change associated with changes in the strength of the AMOC, with or without the
influence of increasing concentrations of greenhouse gases. This is a continuation of a past project
titled ‘Impacts of the AMOC decline on European climate’. To address this question, we proposed to
run ad-hoc model experiments in which we artificially modify the strength of the AMOC by
modifying a virtual salinity flux in the North Atlantic. We then proposed to apply a moisture budget
framework to investigate mechanisms of precipitation change.

Summary of problems encountered (10 lines max)

We didn’t encounter specific problems. We noticed that the output of the model requires larger
storage space than expected, which is delaying some of the runs that we intended to perform, but we
are working on a better experimental setup so that we don’t encounter this problem in future runs.

Summary of plans for the continuation of the project (10 lines max)

We managed to run few experiments in which the AMOC is artificially weakened. We needed more
than one for statistical significance. We now need to finalize the analysis of the current runs and plan
for a comparison run setup in which we also impose greenhouse gas forcing.
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Summary of results

We ran EC-Earth3 in its standard resolution (T255 L91, ORCA1L7S5) to run a water hosing
simulation in which we imposed a freshwater flux anomaly of 0.3 Sv in the North Atlantic and
Arctic Oceans (see fig. 1) for 140 years. After 1400 years, we stopped the water hosing and let them
model freely recover. Then, we examined the precipitation impacts over Europe for 60 model years
(shaded in fig. 1a) in which the AMOC was sufficiently weak (less than half the strength of the
preindustrial control).
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Fig 1 (from Bellomo et al. 2023): Timeseries and streamfunctions of the AMOC in the preindustrial
control water hosed model experiments.

Precipitation change over Europe shows a drying anomaly, which we attributed to the role of
transient eddies through the atmospheric moisture budget. Changes in large-scale atmospheric
circulation instead show an enhanced jet stream which bring wetter daily anomalies in northwestern
Europe. These results are summarized in fig. 2. We also computed weather regimes, finding a large
increase in the frequency of NAO+ events, which is consistent with precipitation impacts (fig. 3).
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Fig. 2 (from Bellomo et al.. 2023): Moisture budget terms explaining precipitation change in
representative European sub-regions.
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Fig. 3 (from Bellomo et al.. 2023): Changes in the four main Euro-Atlantic weather regimes .

We are currently working on improving statistical significance, and we are designing the upcoming
experiments to be performed in conjunction with rising concentrations of greenhouse gases. We are
optimizing the moisture budget tool to diagnose drivers of precipitation change in the model.



