GMR 6104 Physical Meteorology and Remote Sensing

Course Credit Units: 3 

Brief course description

This course explains the electromagnetic spectrum and its importance in the earth-atmosphere system. It also describes the different sensors and their applications in meteorology.

Course objectives

By the end of the course, the student should be able to:

· Explain the black body laws and their applications

· Explain the importance of various gases in the atmosphere

· Distinguish and compare the different remote sensing techniques

· Understand how usable information is derived from remote sensing

· Evaluate which remote sensing technique would be appropriate to particular meteorological situations

Course outline

· Electromagnetic radiation in the atmosphere, definition of concepts and units

· Basic black body laws; absorption, emission, transmission and scattering of solar (short wave) and terrestrial (long wave) radiation and their importance for the earth-atmosphere system

· The importance of Water vapour, Carbon dioxide and Ozone in the atmosphere

· Radiation charts calculations

· Maximum and Minimum temperature predictions

· Radiative remote sensing of the atmosphere from satellites

· Atmospheric optics with application to rainbow, halo, and other phenomena

· Transparency of the atmosphere, the visual range of solar radiation

· Air pollution:   

a) Nature and sources of pollution.

b) Methods of estimation of air pollution concentration levels.

c) Chemical and photochemical reactions of air pollutants.  

d) Dry and wet deposition, acidification of rain, ozone layer, and greenhouse effect.

e) Air pollution and urban climate

f) Trans-boundary pollution

· The Physics behind the various earth’s sensing techniques, merits and demerits: Laser, balloons, aircraft, rocket, radar, satellite etc.

· Satellite images: visible, infrared and microwave. 

· Applications of satellite imagery in the estimation of rainfall, temperature, wind, radiation, water vapour, marine and other meteorological measurements

· Introduction to GIS and mapping

Mode of Delivery:

Lectures, assignments, tutorials, practicals

Assessment:

Practicals, assignments and Tests (40%) and examinations (60%) total (100%)

Reading List

· P. Cracknell and L. W. B. Hayes: Introduction to Remote Sensing

· James B. Campbell: Introduction to remote sensing

· George J. Haltiner and Frank L. Martin: Dynamical and Physical Meteorology

