ALISHIAINN SNDEd

P EMNFRESEFMRALTOFEARES, 2019.01.18-19, | #

How Tibetan Plateau Affects the
PMOC ? Part III
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Tibetan Plateau (TP): the 39 Pole

Total Area: 2.5 million km?, Elevation: 4000 m
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TP: A Global Perspective

How and to what extent?

Marshall et al., Nature (2012)

NH vs. SH Energy & wind &
Hydrological
Asymmetry Cycle Freshwater
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Global Meridional Overturning Circulation

Energy and Freshwater Balance

L

PMOC

SLW Surface Layer Water NADW North Atlantic Deep Water
SAMW Subantarctic Mode Water AAIW  Antarctic Intermediate Water

RSW  Red Sea Water AAIW  Antarctic

AABW Antarctic Bottom Water IODW Indian Ocean Deep Water

NPDW North Pacific Deep Water BIW Banda Intermediate Water

ACCS  Antarctic Circumpolar Current System NIIW  Northwest Indian Intermediate Water
CDW  Circumpolar Deep Water

Schmitz (1997) Overturning circulation: Southern Ocean View
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Ferreira et al., 2018: Annu. Rev. Earth Planet. Sci.
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Geological History of GMOC

Deep water masses
and MOC mode

Hulu(epe AMOC

PMOC Seaways Major ocean flows  NA drifts Climate history
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Coupled Earth System Model
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TP Forcing: Thermal and Dynamical

SAT $urface Pressurle
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Planetary Wave and Moisture Transport
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AMOC Evolution w/o TP
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to . Atmosphere Dynamics

Stationary Waves with Tibetan Plateau
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AMOC vs. PMOC: See-Saw?
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AMOC vs. PMOC
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PMOC: Mechanism?
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PMOC: Salinity Mechanism
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Atmospheric Changes

850 hPa GH and Winds Moisture transport and divergenc

e

T L L L L L
80N B g = - - ~a > s renls <. 20 L
o (a - > > > @ - - - -
X~ | p - 3 |- - — e, — P he e ele o |
o - - g > v - - «
———— ~~ .
60N : 1 e o S i ) BRSNS ]
A AL wrk/.«/‘(—t—\‘\\/: « 7 /}/"//"/' N v t% R N \,/ N KA fe
. (SAZ T = - 2 4 - -
N 7 . SN //&;("’") / ‘\\‘ QI3 S N
> j ik Yo o —— g} u‘// I ’»n ‘\1/, — —
| g - > — - AN ~ -
4ON Lz i— . b P\ 1 == N° . gz \g_a - —
f . N > i:—;' ~ =" 5
‘ ) | 0 “ 0\ S ? L
L Foae aapt
, : /. &[4 . = IR
2ON 6 ; o P - \ G 22 v R .
7 . f [N
y a ree
-1 + ] ” B
PR =7
O - ad N |
e S N a1 s = )
’,— 2 e ~ \
O A St SN . L] (7 ST e N AP
N 2 kS 7. S UL Y v — % 2
N » NECH N SN ey ~ v o 7 ~0 = PSS\ N s ‘—‘ @ At
208 T T T ' IIIII ' IIIII ' IIIII ' IIIII ' IIIII ' T T T T ' ||||| ' ||||| T T T ' ||||| ' ||||| ' T

60E  120E 180 120W 60W 0 60E  120E 180  120W  60W 0
BT T [ T [ [T . BT [ T [ [ [ [T

30 -20 -10 0 10 20 30 -4 -2 -0.5 0 0.5 2 4

ALISHIAINN SNDEd

P E AR E S HLTOS RE4, 2019.01.18-19, S~ M 17



SST Change

Low Cloud
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Surface Salinity and Density Changes
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Mixed Layer Depth Change
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Ekman Pumping and PV
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Salinity Subduction
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Mechanism
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Atmosphere River

NSF/DOE Community Atmosphere Model (CAMS5)

Aug 19 18:00
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0= 1: critical to AMOC, PMOC, ( '
Energy and moisture transport
LaCOAS
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