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Coord: WGS84. Elevation: ETOPO1 (http://www.ngdc.noaa.gov).
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!Fg ;J“' 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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TP In Climate System

Yao et al., TP role in global climate: annual mean (Writing )

Yao et al., TP role in global climate: SC and monsoon (Writing )
Wen et al., TP in shaping AMOC (Writing )

Wen et al., TP in see-saw of PMOC and AMOC (Writing )
Shen et al., TP effect on Atlantic ITCZ (Writing )
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TP Forcing: Thermal and Dynamical

Surface Pressure

90N

.......................

.......................

-407 h Pa

30S

30E 60E 90E 120E 150E

180 0

30E 60E 90E 120E 150E 180

-]]HIIIIIII- -]||HHH|[-

10 8 6 -4 -2 0 2 4 6 8 10

-360 -240 -120 120 240 360

Lapse Rate T~4kmx 7~ 28°C

ARHRI-ABERAATAL 2 RAEAE, 4, 2018.11.26-29

32



Surface Temperature w/o TP
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Atmosphere T and Moisture
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SAT and Specific Humidity
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Planetary Wave and Moisture Transport

90N

60N —{E ¢

30N

305

60S

90S

L) “"

100-500npa. 100-500hPa GH & Wlnd . Divg Moisture Transport

| NI T AT TRVIN IVETIN SNINRN U R L M R PR ISR NRNNTAN NSRRI NUTNRN SR "

—h

I T R ETT B R
T T T

|||f\|||||||||1||

- -

= e > oz 'L,
> = ——

e PR s> 4 s

eeeeeeeeeeeeeee

T R B e e e e N R T L I I I BN IR I IR L BN R B
30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W O  30E 30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W 0  30E

-1098-76-5432-101223245¢678 910 2 -1 0 1 2 3 4 5

?:m

ring ARHRI-ABERAATAL 2 RAEAE, 4, 2018.11.26-29 40

at Nlaturat Beence Fou




Atmospheric River

NSF/DOE Community Atmosphere Model (CAMS)

Aug 19 18:00
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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/m3) -3.0 +4.0

0= 1 : critical in Shaping Global

Climate!
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GMOC Now

Strong AMOC Weak PMOC

a Atlantic basin Indo-Pacific basin
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Geological History of GMOC

Deep water masses
and MOC mode
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AMOC Evolution w/o TP

100
200 o |
300 o |
400 -

1
1888 77
2000 |
3000
4000 -
5000 -

Depth (m)

100
200 -
300 4
400 -

1308 1
2000 4 |
3000 -
4000 4
5000 -

Depth (m)

0 100 200 300 400

ARHRI-ABERAATAL 2 RAEAE, 4, 2018.11.26-29 45



From TP to AMOC: Atmosphere Dynamics
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AMOC vs. PMOC
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AMOC vs. PMOC: See-Saw?
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Depth (m)

Depth (m)

PMOC: Mechanism?
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. Salinity Mechanism
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Role of Rocky Mountain?

9ON +-—

60N -
30N {4

30S -

60S -
90S

Y J Nawra B¢

60E

120E 180 120W  60W 0

0

500 1500 2500 3500 5000

ARHRI-ABERAATAL 2 RAEAE, 4, 2018.11.26-29

51



Rocky Mountain: No Role?
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Rocky Mountain: No Role in MOC

Density Salinity Temperature
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Preliminary Results
NoTibet NoRocKky (
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0= 1 : critical in Shaping Global
Overturning Circulation!
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