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XE-H Atmospheric and Oceanic Sciences

Section A: Atmospheric Science

Vertical Structure and Composition of the Atmosphere; Blackbody Radiation and Radiation
Balance; Modes of Heat Transfer in the Atmosphere; Greenhouse Effect; Cloud Types; Laws
of Thermodynamics; Gas Laws; Hydrostatic Equation; Clausius Clapeyron Equation;
Adiabatic Processes, Humidity in the Atmosphere, Atmospheric Stability; Weather and
Climate.

Navier-Stokes and Continuity Equations; Compressible and Incompressible Fluids;
Pressure Gradient, Centripetal, Centrifugal and Coriolis Forces; Geostrophic, Gradient
and Cyclostrophic Balances; Circulations and Vorticity, General Circulation of the
Atmosphere. Broad Features of Indian Monsoons, Monsoon Depressions; Tropical
Convergence Zones; Tropical Cyclones.

Section B: Ocean Sciences

Vertical Profiles of Temperature and Salinity; Stability and Double Diffusion; Equation of
State, Equations for Conservation of Mass, Momentum, Heat and Salt; Inertial Currents;
Geostrophic Motion; Air-Sea Surface Fluxes; Wind-driven Circulation, Ekman and Sverdrup
Transports; Storm Surges, Tides, Tsunamis and Wind Waves; Eddies and Gyres; Eastern and
Western Boundary Currents, Equatorial Currents, Indian Ocean Current Systems;
Thermohaline Circulation.

Chemical Properties of Seawater, Major and Minor Elements, Ocean Acidification,
Biochemical Cycling of Nutrients, Trace Metals and Organic Matter. Biological Pump;
Primary and Secondary Biological Productivity; Air-sea Exchange of Biogenic Dissolved
Gases; Marine Ecology.



