Lecture 03 The (East) Asian Winter Monsoon
Chapter 3.1 Introduction
Characteristics of the East Asian winter monsoon (from summer counterpart)
→ locations of the heat source and heat sink
→ Influences of mid-latitude baroclinic processes on the deep tropics around Maritime continent and their interactions
→ Bias in modelling the Maritime Continent heat source and its downstream consequences

→ Chaining the East Asian winter monsoon to the Maritime Continent wet monsoon and in turn the Australian summer monsson

→ MJO phenomenon

Chapter 3.2.1 Mid-latitude circulations in the EAWM
Circulation settings of EAWM (prominent baroclinity) and their causes
→ at the surface (Fig. 3.1.a)

→ in the mid-troposphere (Fig. 3.1.b)

→ in the upper-troposphere (Fig. 3.1.c)

→ topographic forcing and east-west differential heating

Chapter 3.2.2 Tropical circulation features associated with the EAWM
→ Surface: (a) Maritime Continent heat source; monsoon trough and SPCZ



   (b) turning of northeasterlies in the NH as crossing the equator

(c) triggering mechanisms of the onset of Australian summer
   monsoon: westerly wind burst
→ Upper level: A pair of anticyclone circulations straddling on the equator
Chapter 3.3.1 The monsoon weather: Explosive cyclogenesis
→ Definition and distribution (Fig. 3.2)

→ Mechanisms
Chapter 3.3.2 The monsoon weather: cold air outbreak and cold surge
→ various definitions
→ why other names: Pressure surges; northerly surges; easterly surges

→ isentropic surface?

→ upper-level precursor of cold surge
→ A case of cold surge (Fig. 3.3); dew point measurement
→ conceptual model of cold surge related 3-D circulation changes
→ Why Japan suffered severe winter storms during the past winter?

→ Cold surge, Borneo vortices, and the onset of Australian summer monsoon

→ planetary-scale effect produced by cold surge: the triggering mechanism of ENSO (Fig. 3.4)

Chapter 4.5 Cold waves and cold surges (p.188 -194)
→ synoptic view point of the 3-stage evolution of EAWM
→ vacillation, interannual and interdecadal variations
→ reduced intensity of EAWM (temp. and winds) in recent two decades (1980s present)

→ mechanisms responsible for the development of SMH

→ tracks of the movement of the SMH (Fig. 4.23)
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