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850hPa zonal deviation of wind and potential temperature
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Tibetan Plateau-
Sensible Heat driven Air-Pump
(TP-SHAP)

Heating on the mountain slope
surface is crucial for uplifting water
vapor from the surface to free
atmosphere to form monsoon cloud
and precipitation!



&

1.

2.

I 3.

Outline

Introduction- SHAP

TIP-SHAP and vertical pumping of
water vapor

TIP-SHAP and horizontal water vapor
transport from ocean to land

. TIP-SHAP, AMC and large-scale

ascent

. Conclusion



Water vapor transport is more important than evaporation
in contributing to monsoon precipitation

ERA40 CON NoTIP  TIP_NS DIFF

Bar chart of hydrological budgets (unit: mm d™') in the region of (24-28° N,
75-100" E) as denoted by the box in Fig. 2f-o0 for the ERA-40 Reanalysis
and numerical experiments CON, NoTIP, and TIP NS. DIFF denotes the

difference between CON and TIP NS.



Circulation symmetric flows induced by boundary temperature anomalies

Thorpe AJ (1985) Diagnosis of balanced vortex structure using
potential vorticity. J Atmos Sci 42(4): 397-406.
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Fig. 4 ' ean differences of near-surface (sigma=0.99) potential temperature & (K,
shading) and circulation (vectors, m s™') between (a) CON and TIP NS, (b) CON dry and
TIP NS dry, (c) the difference between (a) and (b); (d) 1s the same as (c) but for
precipitation (shading, unit: mm d'). The square indicates the South Asian summer
monsoon region of (24-28" N, 75-100° E).




PV-Q perspective of the TIP impact on
the Asian summer monsoon
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In response to an axisymmetric diabatic
heating, the meridional circulation

adopts two distinct regimes:

» the thermal equilibrium (TE) regime
in extra- tropics
» the angular momentum conservation
(AMC) regime in the tropics.
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Schneider, Linzen, Hou, Held, Plumb...
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Tibetan Plateau (TP) acts -

Enhance coupling between surface and upper tropospheric

circulations, and between subtropical and tropical monsoon
circulations
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Table 1 Experiment design

Experiment Description
CTL Control-climate mean
TP_NL Main TP (Z 2 km) No L-heating

TP NS Main TP (2 2 km) No S-heating




JJA Air temperature and wind at 300 hPa
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JJA Air temperature and wind at 100 hPa
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Fig. 9 Schematic diagram indicating the formation of PV minimum forcing near the
tropopause due to the thermal forcing over the main body of the Tibetan Plateau. Vector
indicates anticyclone circulation: *C” and blue color denotes cold temperature, and “W”
and pink color. warm temperature.
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Minimum potential vorticity forcing
is forced near the tropopause !
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JJA Absolute vorticity (10°s™') at 150 hPa
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JJA Potential vorticity difference (PVU)
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How TP contribute to the development of

monsoonal meridional circulation?




Summary

» Diabatic heating of TP can change temperature
and circulation in the upper troposphere and
produce minimum PV and absolute vorticity
forcing near the tropopause, monsoonal-type of
meridional circulation is generated.
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Al SUITIIMEr monos.

» TIP Air- Pump is driven by its slope-surface
sensible heating (SHAP), which regulates the
surrounding circulation and affects at least
circulation over the Northern hemisphere;

& TIP-SHAP = vertical pumping of water vapor ;

€ TIP-SHAP = horizontal transport of water vapor
from ocean surface to inland area ;

",‘SHAP = large-scale air ascent

» TIP-SHAP = significant in energy and water
cycle over ASM area!
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Thanks for your attention!
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