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al. 2014)

*» Nevertheless this implies
a decrease in density at
depth on the east: the
water replacing the MOW
is denser (mainly due to
the effect of pressure on
density, not shown)
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1. Evaluate the impact of freshening of the Mediterranean on the Atlantic i

2. Understand the key processes at play

1) Model simulations |

% In the upper ocean, the
AMOC is enhanced

set to value > 2

** We use the IPSL-CM5A-LR (Dufresne et al. 2013), a coupled AOGCM
participating to the last CMIP5 database.

% The ocean (NEMO) has a horizontal resolution of 1-2° and 31 vertical levels;
the atmosphere (LMDz) has a horizontal resolution of around 2° (96x95) and 3~
39 vertical levels
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** When compared with Levitus data, the representation of
the Mediterranean Outflow (MOW) has relatively correct 0"
temperature and salinity properties and depth location in
the control simulation

2 MOW is equal to around 0.7 Sv in the model, similar to 20
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2 There is a southward |
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“ In response to the different freshwater release rates, the outflow (average in time over the whole simulations)
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at Gibraltar is strongly modified: CTL (EPR=0.046 Sv) | .
% It is reversed in HosMed1 and HosMed?2 .

* Itis weakened in HosMed02 and HosMed05

% The MOW vanishes in HosMed1 and HosMed2, while it remains 400
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Discussions and conclusions J
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» Freshwater release in the Mediterranean can strongly impact the Atlantic circulation and climate
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2 S e e the North Atlantic, while it is cooling most of it for rates larger
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» This is related with AMOC changes as well as barotropic changes in the gyre
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» Three processes are impacting the AMOC.:
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1. One is related with geostrophy due to the collapse of MOW and weakens the AMOC at depth
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| 2. The other is due to the change in surface current, which enhances SSS in the subpolar, deep water formation and

14.0°W  12.0°W  10.0°W  8.0°W  6.0°W  14.0°W  12.0°W 10.0°'wI 8.(;°W | 6.(I)°W therefore the whole AMOC
HosMed05 (EPR=-0.0051 Sv) HosMed02 (EPR=0.026 Sv)

0 - _L
- ! !

-
T I T T T T T I

3. The last is associated with the slow spread of freshwater anomalies from the Mediterranean, which decreases SSS
in the subpolar after some time, as well as deep water formation and the AMOC
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» These results lead to a potential new explanation for variations of AMOC over the Holocene : the Green Sahara can have
participated to an increase in the AMOC, and its cessation to a decrease
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» We find a positive feedback (albeit week) from greening Sahara for freshwater release lower than 0.05 Sv in the
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