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Coord: WGS8B4. Elevation: ETOPO1 (http://www.ngdc.noaa.gov).
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Surface Layer Water
SAMW Subantarctic Mode Water

North Atlantic Deep Water

Antarctic Intermediate Water

AABW Antarctic Bottom Water
NPDW North Pacific Deep Water
ACCS  Antarctic Circumpolar Current System NIW
Circumpolar Deep Water

Indian Ocean Deep Water
Banda Intermediate Water
Northwest Indian Intermediate Water
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Schmitz (1997) Overturning circulation: Southern Ocean View
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o EEEZRAS#HRPL
CESM1.0
o KSCAM5; FFPOP2
o PEEICLM4; 3#EBIKCICE4
o BEZKGlimmer-CISM
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TP in Climate System

Yang et al., TP role in global climate: annual mean (Published)
Yang et al., TP in shaping AMOC (Published)

Wen et al., TP in see-saw of PMOC and AMOC (Published)
Wen et al., TP effect on ENSO variability (Published)

Wen et al., TP effect on the AABW (Published)

Chen et al., TP effect on the North African precipitation (Accepted)

Jiang et al., Rocky Mountain effect on GMOC (Accepted)

Yao et al., TP role in global climate: SC and monsoon (Submitted)
Wang et al., TP connecting to Arctic and Antarctic (\Writing)

Jiang et al., TP determining the AMOC (Writing)
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Coupled Earth System Model

Z. NoTibet
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1. TP’s Global Impact
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Yang, H., X. Shen, J. Yao and Q. Wen, 2019: Portraying the impact of the Tibetan
Plateau on global climate. J. Climate, 32, doi:10.1175/JCLI-D-18-0734.1
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Preliminary Results

NoTibet OnlyTibet

TOA (PW) +0.2 -0.04
Air T (°C) -4.0 +6.0
Atmos SAT (°C) -18.0 +19.0
Air q (%) -5.0 +10.0
HC (%) +13 -20
SST (°C) -8.0 +10.0
Ocean SSS (psu) -4.0 +6.0
SSD (kg/m?3) -3.0 +4.0

O = 1 : critical in Shaping Global Climate!
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2. TP’s Impact on GMOC

Present GMOC
Strong AMOC Weak PMOC
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Ferreira et al., 2018: Annu. Rev. Earth Planet. Sci.
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2.1. AMOC Evolution w/o TP

Stage-|
30—

Yang, H., and Q. Wen, 2019: Investigating the role of the Tibetan Plateau in the
formation of Atlantic meridional overturning circulation. J. Climate, 32, doi:
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From TP to AMOC: Atmosphere Dynamics

60E  120E 180 120W 60W 0
l l
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mode 1 transport 1!
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2.2. PMOC Evolution w/o TP
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Wen, Q., and H. Yang, 2019: Investigating the role of the Tibetan Plateau in the
formation of Pacific meridional overturning circulation. J. Climate, 32, doi:
10.1175/JCLI-D-19-0206.1
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AMOC vs. PMOC: See-Saw
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Global MOC
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3. Rocky Mountain Impact on GMOC
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Yang, H., R. Jiang, and Q. Wen, 2021: Investigating the role of the Rocky Mountain
in the formation of global meridional overturning circulation. J. Climate, 32,
accepted.
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Preliminary Results

NoTibet NoRocky
AMOC Weak Unchanged
PMOC Strong Unchanged

O=>1: criticalin Shaping GMOC!
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4. TP’s Impact on ENSO
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Wen, Q., K. Doos, Z. Lu, Z. Han,
and H. Yang, 2019: Investigating the
role of the Tibetan Plateau in ENSO

variability. J. Climate, doi:
10.1175/JCLI-D-19-0422
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5. TP’s Impact on AABW
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TP’s Impact on AABW
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Wen, Q. et al., 2021: Can the Tibetan Plateau affect the Antarctic Bottom Water.
Geophys. Res. Lett. doi: 10.1029/2021GL092448.
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6. TP’s Impact on North Africa Precipitation

NoTibet == North Africa Precipitation fI
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Chen Z. and H. Yang, 2021: Impact of Tibetan Plateau on North African Precipitation.

Climate Dynamics. Accepted.
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TP affect Rainy Season of North Africa Precipitation

Rainy season __Rainy season % change
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TP affect Rainy Season

Fast Stage:
Atmos. Dynamics
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c

Precipitation Change in Different Stage

NoTibet mp Precipitation I =sp AMOC U mmp Precipitation

‘(a) Stage-|

Precipitation

5L | == AT(l)
| | —na

—AT(l)

== AQ(ll)

L
!

!
i
!
1
1
)

I IR AT I
O]
] ~ 100

— 200

— 300

— 400

— 500

— 600

— 700

— 800

— 900

r— 1000

60W  30W 0 30E

60E  90E 60W  30W 0 30E 60E  90E 60W  30W 0 30E

60E  90E
[T T T

[T e 7 ] [ 1
-4 -1 -04 0 04 1 4

-300 -100 -30 0 30

A zzesuszenn

-
=
urr;

Nationas Nlstural Scence Foundation o G

100 300 -2 -08 -04 0 0.4 0.8 2

TS RI-ABERATNAL R AMERE, T, 2021.04.06-10

-1.0-0.5 0.0 0.5 1.0

27



Mechanism for Precipitation Change

Fast Stage Equilibrium Stage
Atmos. Dynamics AMOC Dynamics

(a) Stage-l (b) Stage-l

ALISY3AINN NvAan4

A cyemuzzasne FRSHRI-ABEORATALARAEAS, LT, 2021.0406-10 28

lationa MNIatural Science Foanvsation or Gnaa



/. TP: determining the Modern GMOC

Tibetan Plateau =mp TSR IQVA TR (e]o (IR AVVIO]@:

2|5Ma |T0Pc|)
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Jiang R. and H. Yang, 2021: Tibetan Plateau: A necessary for the modern AMOC. In Writing.
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From Flat to
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From Flat to
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TP: determining the Modern GMOC

Total 6000 Years Simulations
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Experiments: Topography Combination

B i3 06 B ] 4B &M I8 156 B 5]
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Only Greenland 801-1600 11-10Ma Rocky-Ant-Andes-Green  3401-4000
Only Tibet 801-4700 10-8Ma Rocky-Ant-Andes-TP 3401-5000
Only _All 801-3200 &3 Rocky-Ant-Andes-Gn-TP  4001-6000
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Experiments: Topography Combination
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Geological History of GMOC

Deep water masses
and MOC mode

Pacific-Atlantictropical throughflow

Indian-Atlantic tropical throughflow

Northern Hemisphere ice sheets ===
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Ferreira et al., 2018: Annu. Rev. Earth Planet. Sci.
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From TP to AMOC: Atmospheric Moisture Balance

On
Working !
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Conclusion
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Plateau Plateau

Jc AMOC Jc PMOC
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