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GEOL 512: Climatology (3 credit) 

Unit-1 

Fundamental principles of climatology. Atmosphere, its composition and internal structure. 

Greenhouse effect. Earth’s radiation balance; latitudinal and seasonal variation of insolation, 

temperature, pressure. Fundamentals of meteorology, Scales of meteorology, Parameters of 

meteorology- pressure, wind, temperature, humidity, radiation; Radiations: Radiation laws, short 

wave and long wave radiations; Albedo; Emissivity; Radiation Budget of Earth. 

Unit-2 

General circulation of the atmosphere: Hadley cells, tropical easterlies, westerlies, polar easterlies, 

monsoon, Jet streams, tropical cyclones, local winds. Coriolis Effect and geostrophic winds. Cloud 

classification, condensation nuclei, growth of cloud drops and ice-crystals, precipitation 

mechanisms: Bergeron process, coalescence process. Types of precipitation, artificial precipitation. 

Electric field in the atmosphere. 

Unit-3 

Climate variability and forcings, causes and impacts of climate change, feedback processes, low 

frequency variability, MJO (Madden-Julian oscillation), ENSO, QBO (quasi-biennial oscillation) 

and sunspot cycles. Classification of climates – Koppen’s and Thornthwaite’s scheme of 

classification.  

Unit-4 

Synoptic weather forecasting, prediction of weather elements such as rain, maximum and minimum 

temperature and fog; hazardous weather elements like thunderstorms, duststorms, tornadoes. Basic 

principles of general circulation modelling, role of the ocean in climate modeling, interannual 

variability of ocean fields (SST, winds, circulation, etc.) and its relationship with monsoon, 

concepts of ocean – atmosphere coupled models. 

Unit-5 

Indian climatology with special reference to seasonal distribution and variation of temperature, 

humidity, wind and precipitation, Climate zones of India. 
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