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Simulating Recent AMOC Recovery
after 2010 in OMIP2 experiments
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|'The AMOC is a system of currents

that moves warm water north
' and returns cold water south

It keeps regions of northern Europe
up to 10°C warmer

* Most reanalysis data show
reasonable transport (except
SODA/ORAS4)

 Increasing trends after 2010
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Comparison of AMOC
transport in OMIP2

Most models show non-increasing
trends after 2010.

Model name Configuration Ocean model ~ Sea-ice model  Horizontal grid Orientation ~ Nominal
and version and version (arrangement) horizontal
resolution
AWI-FESOM FESOM v14  FESIM v2 unstructured displaced Ik
CAS-LICOM3 LICOM3 CICE4 structured (B) tripolar 1%
CESM-POP POP2 CICES5.1.2 structured (B) displaced 10%
CMCC-NEMO NEMO v3.6 CICE 4.1 structured (C) tripolar 17
EC-Earth3- ORCA1 NEMO v3.6 LIM 3 structured (C) tripolar 1°%
NEMO
FSU-HYCOM HYCOM CICE 4.1 structured (C) tripolar 0.;72°%
GFDL-MOM OM4 MOM6 SI1S2 structured (C) tripolar 1/4°
Kiel- NEMO ORCAO05 NEMO v3.6 LIM2 structured (C) tripolar 0.5°
MIROC- COC04.9 COC04.9 structured (B) tripolar 1°%
COCO04.9
MRI.COM GONDOLA100 MRI.COMv4 CICE3, structured (B) tripolar 100 km*
Mellor and
Kantha (1989)
NorESM- BLOM CICES5.1.2 structured (C) tripolar 1°%
BLOM

x10%g s~!

x10%gs~!

x10%g s~!

AMOC at RAPID section (26.5° N)
(a) OMIP1

1950

1980 1990 2000 2010

(b) OMIP2

1960 1970

22 A

20 A

18

16

14 -

12 4

1980 1990

(c) MMM

20 1

18 A

16

14 1

12 4

10 +

Tsujino

T
1950

T T T T
1980 1990 2000 2010

Year

T T
1960 1970

RAPID
FSU-HYCOM
MIROC-COCO4.9
CAS-LICOM3
AWI-FESOM
CESM-POP
MRI.COM
EC-Earth3-NEMO
Kiel-NEMO
CMCC-NEMO
NorESM-BLOM
GFDL-MOM

EERRERRNN

- RAPID
—  OMIP2-mean
— OMIP1-mean

et al. (2020)



iy B 35 B A5 16 if st doi:10.22033/ESGF/CMIP6.16323 ¥ ((hi)
stitute of Oceanography, National Taiwan Unive doi:10.22033/ESGF/CMIP6.14336 _CODA Lab  Nesased

Taiwan Mul‘hscale Commum‘l'y Ocean Model

TailESM1- TIMCOMv1.8 CICE4.1 Structure  Gaussian (symmetric 1.125° Z(45)
TIMCOM (A+C) bc at north pole) (320x288)
. .. . 24 1 Y P W VO SO Ty S Sy S S [ T S W [ ST A G VoA WY
*Primitive, hydrostatic I OMIP2 (1958-2018) 3rd cycle
equation | ——OMIP2 (1958-2018) 4th cycle [
. 22 | ——— OMIP2 (1958-2018) 5th cycle i

Arakawa A and C-grid 20 -
*Free surface :
« KPP vertical mixing

* GM parameterization
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AMOC time series (26.5°N)-~ @

TIMCOM successfully resolve a recent AMOC increase since 2010,
matching observation from the RAPID array.
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Key to simulate AMOC variability

* A lower surface vertical mixing (VDC) for salinity is the key to
reproduce the AMOC increase in the recent years

« Comparison between High VDC (10 times larger) and Low VDC
AMOC at 26.5°N
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Keylto simulate AMOC variability

« Weaker VDC for salinity isolates surface from mixing with subsur'face_e
layers, to keep the signals of femperature variability during the cold
event in the recent five years.
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Recent dr'iver' of AMOC increase

Strength of AMOC primarily driven by density anomalies in deep water

tion sites (Danabasoglu et al., 2012).
formation sites (Danabasoglu et dl., ) The recent increase in

_oT,S) S B AMOC is primarily controlled:
b= C,,Q + poP(L S)(l - S)(E F) thermally by the surface
(Ther'mal effec.‘.) (Salln”"y effec'r) COOling in the hlgh IGTiTUde

of North Atlantic
(Josey et al., 2018)
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AMOC time series (26.5°N) in POP
GJRA55 AMOC 26.5N transport
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AMOC time series (26.5°N) in POP
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0 Both TIMCOM and POP2 may show reasonable
AMOC transport after 2010

0 Better AMOC variability requires small eddy
diffusivity within KPP for Arctic salinity

[0 Recent increase in AMOC primarily controlled
thermally by the surface cooling in the high
latitude of North Atlantic

0 Can small eddy diffusivity generate accurate S
Arctic stratification? 2T
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