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Mechanism of solar influence to AMOC

[ Solar forcing ]

Thermal effect ‘

So far, the mechanism is identified In
simulations with simulations without
Interactive atmospheric chemistry, thus

A Which role plays interactive atmospheric
chemistry in this mechanism?

density & salinity
changes (comp. Fig. 3)+

[ AMOC




Outline —

e Model / experimental design

e Thermal effect of the TSI on AMOC

e Dynamical effect

e Summary




Model and experimental design
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SOCOL-MPIOM Model: - ECHAMS5 (T31, 39 levels, up to 0.01 hPa)

Experimental design:

TSI forcing

TSl anomaly (Wm_z) '
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- MPIOM (nominal 3°, 40 level)

- MEZON (41 gas species with 200 gas-phase, 16
heterogeneous, and 35 photolytical reaction)

- Control and sensitivity simulations (10)
- Chemistry enabled /disabled

- Step-wise total TSI reduction of —3.5 (S1) and

—20Wm2 (S2)
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Thermal effect

Mechanism of solar influence to AMOC
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Air temperatures,
SSTs
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TSI anomaly (Wm )
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2-m temperature and SLP and response during SRR period
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Stippling: NOT significant at the 5% level




Thermal effect —

Density in the first 220 m
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Thermal effect
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Simulation years
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Dynamical effect

Mechanism of solar influence to AMOC
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changes (comp. Fig. 3)+

Dynamical effect +

Tropical stratospheric |
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Dynamical effect

pressure (hPa)
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Dynamical effect

Mechanism of solar influence to AMOC
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Air temperatures,
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changes (comp. Fig. 3)+ sea ice changes (comp. Fig. 7)
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Dynamical effect

pressure (hPa)

Zonal wind

S0
100

200 -

500
1000

S2_CHEM

S2_NOCHEM

S2_CHEM - S2_NOCHEM

-10

.*.

80

— 70

— 60
= 50

- 40

~ 30

— 20

‘4 10

60S 30S 0 30N 60N 60S 30S

zonal wind anomalies (ms™)

-6

-2

2 6 10

Stippling: NOT significant at the 5% level

0

e
30N 60N

Height (km)

14



Dynamical effect

Sudden stratospheric warming events (SSW) per winter (Nov. - Mar.)
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Dynamical effect

Mechanism of solar influence to AMOC
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Dynamical effect —

AO index
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Influence of AO index during winter (Nov. — Mar.) on

Sea surface salinlty Sea surface temperature Ocean mlixed layer thickness deflned by slgma
psue’slgma K/ slgma m/ slgma
| 1 L . ) ) . L |
. I Z:Z-Z-I-.n-- .«
0N - G0N XX '_T‘(:— 60N =
] e ]
40N — i _W.:". ."'.:':.. .-_..:' - 40N —
ﬁ;h,_ ] -
N {3 e
20N == L 20N —:i.aﬂa"' B - 20N
— 1 ' ' 1 ' ! I ' ' ' 1
s0W 30W 30w
[ _IIIII_ -IIIIIIIIIII-
. -0.5 -0.3 =01 0.1 =200 -160 120 -B0 -0 40 80 120 160 200

18



AMOC (Sv)
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Summary

v' Solar forcing has an impact on
ocean circulation

v' Thermal direct effect:
Neg. TSI leads to positive AMOC

v" Dynamical effect involving

stratosphere-troposphere
interaction:
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Solar forcing

hangcs fcomp. Fig. 3
y

AMOC

Neg. TSI leads to neg. AO and this to neg. AMOC
v' Atmospheric chemistry enhance the dynamical effect.

» Models without atmospheric chemistry overestimate
the AMOC response to TSI changes
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Dynamical effect

Mechanism of solar influence to AMOC
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