Lecture 02 Global Perspectives of the Asian Monsoon
Chapter 2.1 Global setting
Concept of the global monsoon (Trenberth 2000)
→ winds and precipitation: thermally driven monsoon overturning circulation
→ rotational vs. ‘divergent’ circulation
→ lateral monsoon (Hadley cell) vs. transverse monsoon (Walker cell) (Webster 1998)
→ mass redistribution and poleward heat transport

Chapter 2.2 Data sources
Some concepts

→ reanalysis

→ data assimilation 

→ difficulties in depicting the divegent component of winds
Chapter 2.3.1 Basic variables used to describe the monsoonal climate
Climatic summer and winter time distributions

→ SST: the only one interface between ocean and atmosphere (Fig. 2.1)

→ SAT (Fig. 2.2)

→ make comparisons between seasonal SST and SAT patterns

→ seasonal SLP patterns (Fig. 2.3)

→ seasonal rainfall patterns (Fig. 2.4)

Chapter 2.3.2 General circulation in the troposphere

→ Notable features of winds and geopotential height at 850- (Fig. 2.5) and 200-mb (Fig. 2.6) during JJA and DJF
→ Implications of Sverdrup balance (subsidence and uplifting around subtropical high)
→ Divergence field (visualization of Sverdrup relation) and monsoon-type circulation (Fig. 2.7 for 850-mb and Fig 2.8 for 200-mb)

→ Implication of the coherence between the vertical motion (Fig. 2.9) and rainfall (Fig. 2.4) in their seasonal distributions

Chapter 2.4 Diabatic processes: Heat sources and sinks

Radiation budget observed at the top of atmosphere (TOA)
→ Seasonal distributions of ASR (Fig. 2.11) and OLR (Fig. 2.12) and net radiation (Fig. 2.13): regions having the Mediterranean climate type
→ deep convection, OLR, and rainfall are directly interdependent (tropics-to-subtropics)

→ Why the zero line in Fig. 2.11 (and thus Fig. 2.13) is not on the equator?

→ Ocean role in adjusting the seasonal solar radiation

Heat budget within the atmosphere
→ Diabatic heating (Q1; Fig. 2.14), latent heating (Q2; Fig. 2.15), and their difference (Q1-Q2; Fig. 2.16)
→ stationary vs. transient component of (mass, moisture, and heat) transport

→ Similarity (over land) and contrast (over ocean) between the net radiation (Fig. 2.13) and the stationary/transient component of the total atmospheric energy transport (i.e. Q1-Q2; left panels of Fig. 2.16)

Why there has to be a monsoon overturning circulation in the atmosphere?
→ From ASR to latent heating release

→ Dual roles of latent heating and evaporation

→ energy redistribution from the tropical region to the polar region is acomplished by both monsoon overturning circulation in the tropics and baroclinic processes in the mid-latitudes

Chapter 2.5 Regional monsoons (sectorial analysis)
→ African sector (Fig. 2.17)

→ Australian-Asian sector (Fig. 2.18)

→ Pacific sector (Fig. 2.19)

→ North American sector (Fig. 2.20)
→ South American sector (Fig. 2.21)

→ South Atlantic sector (Fig. 2.22)
Chapter 2.6 Discussion and conclusions
→ Pictures of 3-D global monsoon circulation
→ Transvere monsoon circulation: New perspectives adding on the causes of Mediterranean climate in South Europe and Middle-East
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