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Abstract The impact of the tidal mixing on the simulation of the Atlantic Meridional Overturning Circulation (AMOC)
is an important issue in the ocean general circulation model. The response of AMOC to the tidal mixing is investigated in
this study by comparing two experiments with and without tidal mixing using the LASG/IAP Climate System Ocean
Model version 2 (LICOM?2) that is coupled with the Community Ice Code version 4 (CICE4). The study is focused on
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impacts of tidal mixing on the change of AMOC intensity in the model. The simulation results show that the maximum

strength of AMOC in the experiment with tidal mixing is closer to the value provided by RAPID (Rapid Climate Change

Programme), which is almost double that in the control experiment without considering the tidal mixing. Meanwhile, the

NADW cell reaches a depth of 3200 m, about 1000 m deeper than that in the control experiment, and is closer to that of

the RAPID. The enhanced vertical diffusivity near the seafloor topography in the experiment with tidal mixing leads to a

more unstable ocean stratification, which will enhance deep convection in the high latitudes of North Atlantic, especially

in the Labrador Sea. This will strengthen AMOC intensity directly. Meanwhile, the upper ocean circulation is stronger in

the experiment of tidal mixing, bringing more heat and salinity from the subtropics to the high latitudes and leading to

denser surface water. The denser water subsequently destroys the stable stratification and intensifies the deep convection,

resulting in stronger AMOC indirectly.
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Fig. 1 Spatial distributions of (a) the energy flux (units: W m™2) per unit area transferred from barotropic to baroclinic tides on logarithmic scale and (b)

logarithm of the vertical diffusivity (AKTIDE, units: m* s ' ) due to tide along the seafloor
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Fig.2 Time series of monthly mean global averages of (a) sea surface temperature (SST, units: °C), (b) sea temperature (ST, units: °C), (c) sea surface salinity
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(averaged from April 2004 to March 2014), which is provided by RAPID (Rapid Climate Change Programme)
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Table 1 Time averages of global mean results from
observations (WOA13) and
experiment (Control) and tidal experiment (Tidal): Sea

simulations of control

surface temperature (SST), sea temperature (ST), sea
surface salinity (SSS), sea salinity (SS), strength of AMOC,
and the deep water formation rate in the Labrador Sea and
GIN sea (LAB and GIN)
SST/°C ST/°C SSS/psu SS/psu AMOC 5#/%/Sv GIN/Sv LAB/Sv

WOAI3 1841 3.67 3460 34.72 — — —
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data) and simulations of control experiment (Control) and
tidal experiment (Tidal) for both the Southern Hemisphere
and Northern Hemisphere
HEVKTRRY107 km®
MAEER ERRER MRk dbeEk dbeksk bk
GEF¥D G HY O GEF¥D G HY 9D

NSIDC 0.86 0.26 1.44 0.95 1.31 0.46
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Tidal 1.13 0.15 2.14 0.83 1.20 0.23
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Fig. 3 Time series of sea-ice area averaged over (a) the Southern Hemisphere (units: 10’ km?) and (b) Northern Hemisphere (units: 107 km?). The solid
red lines indicate the control experiment (Control), the dashed blue lines are for the tidal experiment (Tidal). The solid black lines show the observational
results from NSIDC (National Snow and Ice Data Center) data, averaged from 1979 to 2000, values of (a) and (b) are 0.86 X 10’ km? and 0.95 X 10” km?,

respectively
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