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INTRODUCTION

@ == Thermohaline
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 Near-surface currents are required to close the flow.

* Wind-driven gyres can alter the pathways and time
scales of AMOC variability.
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® DWF < upper limb inflow
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The South Atlantic Ocean:

® DWF < upper limb inflow  ® SASG circulation < AMOC variations
+ boundary currents
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The South Atlantic Ocean:

SBL

division
SBL = sSEC bifurcation latitude , ( between both
large-scale
regimes

* sSEC = southern branch of the South Equatorial Current
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Model simulation results:

The Community Earth System Model:

) single-realization -- the ocean component (CESM-POP2) = > 1970-2015
1) 10-member ensemble -- the Last Millennium experiment (CESM-LME) = > 850-2005
|11} 33-member ensemble -- the Large Ensemble project (CESM-LEns) = > 1920-2100

- izati *%k : :
(sl ErsEl s e el e with small random round-off (order 10-14 K) differences in

: the air temperature field at the start of each ensemble member
((single-model ensemble approaches))
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Model simulation results:

» The ocean component of the Community Earth System Model: POP2  panabasoglu et al. (2012) [1970 -- 2015]

forced with Coordinated Ocean-Ice Reference Experiments (CORE-II)
(interannually varying atmospheric data set) Large and Yeager (2009)
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Model simulation results:

» The ocean component of the Community Earth System Model: POP2  panabasoglu et al. (2012) [1970 -- 2015]
forced with Coordinated Ocean-Ice Reference Experiments (CORE-II)
(interannually varying atmospheric data set) Large and Yeager (2009)
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MODEL SIMULATION RESULTS — CESM-POP2

(1970-2015)

Model simulation results:
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Model simulation results:
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MODEL SIMULATION RESULTS — CESM-POP2

(1970-2015)

Model simulation results:

@ sSEC bifurcation latitude at 25 m:

® sSEC bifurcation latitude at 100 m:
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MODEL SIMULATION RESULTS — CESM-POP2

(1970-2015)

Model simulation results:
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Model simulation results:

» The Community Earth System Model — Last Millennium Experiment  (CESM-LME) [l ke el ()

> 10 ensemble members with the full-set of external forcings
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MODEL SIMULATION RESULTS — CESM-LME (850-2005)

Model simulation results:

a) WSC (107 N.m®) b) SST (°C)
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MODEL SIMULATION RESULTS — CESM-LME (850-2005)

Model simulation results:
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MODEL SIMULATION RESULTS — CESM-LME (850-2005)

Model simulation results:

a) Latitude of Max. WSC . b) SVTOn
— 1 1 1 1. 16°s 1 ] T
1 1 1 1
36°S | — Do
1 1
a) WSC (107 N.m®) b) SST (°C) o\ 165 | v\
0 0.2 0.4 0.6 0.8 1 15 20 25 30 : : I
T T T T T T 1 1 1
| 1st grid-point 1 1
37°S .o Lo
e off the coast
20°8 . Lo
| o 1 1 i 1 | L i 1 L 1 1 |
108 800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
30°s |
| - c) Latitude of Max. SSH d) SSHOs
20°s - - : : — 41°8 " : - —
40°S | . Lo
3508 L 1 1 1 1
]300 Lo Do
' 42°S '
50 | 36°S | : . i
' ,,--.,.‘._".u,"-.,.a‘ Tartt, usTa
Taste
40°s o L : : ] oo 1 -
] e T
c) SSH (cm) d) BSF (Sv) . . | . L o . . . b ol
0 10 20 30 0 20 40 60 800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
20°S - - 1 20°s e) Latitude of Max. |BSF| . f) BSFO0s
1 1 1 1 4475 ™ 1 ] T
1 1 1 1
38 SOS L 1 1 i 1 1
30°8 [ T i 130°s : o I N
"‘\—\.\/\/\4\.__.\ :
1 1 1
! ' e, ---"-....-I !
4008 + g - g 4008 : : 4508 L LT PN R E L s A 7...{ 4
| | ; l 39°s T —50°-30°W .
. S 20OW-0° Lo
LM (0850-1850) 20thC (1850-2005) last 25 years (1980-2005) 800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000

Oceanographic Institute — University of S&o Paulo, Brazil Fernanda Marcello and llana Wainer




Model simulation results:

» The Community Earth System Model — Large Ensemble project
(CESM-LEns)  [1920 — 2100] Kay etal. (2015)

> 33 ensemble members with the full-set of external forcings

«1920-2005 = historical simulations (postindustrial era)

» 2006-2100 = climate change simulations ~ (RCP8.5)
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Model simulation results: ——

—— bifurcation
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(at 25 m)
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Model simulation results:
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MODEL SIMULATION RESULTS — CESM-LEns

(1920-2100)
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MODEL SIMULATION RESULTS -

CESM-POP2
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Conclusions // The take-home message:

—> Variations in the South Atlantic subtropical Coupled
gyre circulation might reflect variations in the "'5 > large-scale

upper-limb of the AMOC and vice-versa; features

—— Subtropical Insights on
qyre "> the warm + cold < DWF region

: : upstream routes
circulation
flow
—> SSEC
bifurcation _D how much waters veering
: north/southward??
latitude
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