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* Diabatic heating ~ formation of
SAH (Liu et al., 2001, 2004; Wu
and Liu 2003, Wu et al., 2009);

??: Locationof UTTM
Variation of SAH




Outline
(1. Introduction

|::> @ 2. Location of the UTTM
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Overlapping of UTTM and ridgeline (u=0):
« geostrophic balance

* hydrostatic balance

* thermal wind relation




 Latitude Location

Hadley circulation demonstrated that
In response to an axisymmetric
diabatic heating, atmospheric
circulation adopts two distinct
regimes:

» Thermal equilibrium (TE) regime in
extra- tropics
»Angular momentum conservation
MAMC) regime in the tropics.
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* AMUC: small planetary
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deformation radius ~
vertical easterly shear ~
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Modified Gill’s Model
Original Gill model-in contrast to the PV theory at

Q — Vorticity
forcing Qz

1-0,
Mechanism




1-0,
Mechanism

Schematic
Diagram

EAST Eurasian Strong monsoon CO - vertical northerly shear -
eastward Tx<0 in upper troposphere - forming the UTTM and
aloft SAH to the west of the heating. WEST vertical southerly
shear - eastward Tx>0, due to surface SH and longwave radiation
cooling - UTTM and SAH on the eastern end of the cooling.
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200-400 T deviation from 180-360 mean & Q
ERA40 Jul




Summary 1
»In response to an axisymmetric diabatic

heating, circulation adopts two distinct
regimes: thermal equilibrium (TE) in extra-
tropics; Angular momentum conservation,
(AMC) in tropics, UTTM and SAH are located
in subtropics;

»Longitude location of the UTTM is results of
the circulation response to Q along the
subtropics, and presents a T-Q, relation: a
warigcenter is located between monsoon
heating in its east and a longwave radiation
cooling in its west.
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@ 2. Latitude location of the UTTM )

I::> 0:3. Variation of SAH — biweekly )

(4. Summary )




Quasi-biweekly oscillation of

Tibetan High Krishnamurti et al. ,1973;
Krishnamurti and Bhalme, 1976; Shun, 1979; Tao and

L.
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FiG. 6. Two major patterns ol the Tibetan high at (a) 200 mb; and (b) 100 mb.

(Tao and Zhu, 1964)
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Question:

What is mechanism of the
Biweekly Oscillation of SAH?




Aims:
» Relationship of TP thermal forcing
and quasi-biweekly oscillation

»How the diabatic heating in tropical
Asian monsoon area changes the
impacts gf TP forcing on this quasi-

oscillation
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Liu et al., 2007
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Streamfunction 200hPa Mean of 25-35N
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StreamkF. Deviation 200 hPa
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PV field at 370 K (shading) & H at 200 hPa (contours
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Oscillation of the South Asian High

N\
b

FiG. 6. Two major patterns ol the Tibetan high at (a) 200 mb; and (b) 100 mb.




Composite based on phase of biweekly oscillation
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Summary 2
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Faster eastward wave packet In
westerlies

Slower westward propagation along
weak winds and quasi-biweekly
oscillation due to stronger TP heating




Thank You!
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(30N,150W) over E_Pacific
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Large scale {Uik;

Summer:

Source-land;
sink-ocean
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