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Course annotation

Objective: the primary objective of this course is an explanatory analysis of low frequency variability of atmospheric
processes at various spatial scales: global, hemisphere and regional. The course is intended to help students
understand climate aspects in terms of atmospheric circulation pattens and modes.

Content. Object and definition of synoptic climatology. Methods applied in synoptic climatology: synoptic,
statistical and hydrodynamic. The concept of general circulation of atmospheric (GCA) as one of the main climatic
factor and as a climate property. Factors influencing GCA on various scales: Insolation, absorption and other
properties of solar radiation; Earth rotation; thermal and dynamic interaction of the atmosphere with the surface;
geophysical and astronomic factors. Air masses: their properties and classification. Climatic fronts. Mean zonal
circulation and troposphere — stratosphere interaction. Jet streams. Blocking processes. Surface pressure field,
circulation in mid-latitudes, extratropic cyclones and anticyclones. Inter-tropical atmospheric disturbances. Hadley
cell, Intertropical convergence zone (ITCZ), Monsoons, Tropical cyclones. Baroclinic instability and the
development of extratropical disturbances. Waves in atmosphere, Rossby waves.

Teleconnections in atmosphere and oceans (ENSO, AO). Teleconnections in extratropics (NAO, EA, PNA etc) and
in tropics (MJO, 10D etc) and their interaction. General principles of classification of the large scale atmospheric
processes. The usefulness of (atmospheric) circulation indices. Global circulation modeling: model types, their
application in climate research.
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Markowski P. M., Richardson Y. P. 2010. Mesoscale Meteorology in Mid-Latitudes. WILEY-BLACKWELL
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Dainys, Justas, Jakubavi¢iiite, Egle, Gorfine, Harry, Piitys, Zilvinas, Virbickas,



https://library.wmo.int/pmb_ged/wmo_1156_en.pdf
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