GMR 6202-Numerical Weather Prediction

Course Credit Units: 3

Brief course description

This course describes the various equations used in atmospheric dynamics and how they can be solved numerically to determine the state of the atmosphere. It also explains the different numerical techniques and their applications to weather prediction

Course Objectives

By the end of the course students should be able to:

· Derive the basic equations used in atmospheric dynamics

· Distinguish between barotropic and baroclinic instability 

· Describe the vorticity and divergence equations and their applications to numerical weather prediction

· Explain the different numerical weather prediction models used in the tropics

Course outline

· Continuity equation

· Pressure tendency equation

· Barotropic and baroclinic fluids

· Berjkene’s circulation theorem, illustrations of baroclinic circulations, land-sea breezes; mountain winds; flow over mountains; monsoons etc; direct and indirect circulations

· Dynamic instability with particular reference to barotropic, baroclinic and inertial instabilities.

· Introduction to numerical weather prediction: vorticity and divergence equations; Rossby’s wave formula; types of waves in the atmosphere; filtering processes; problems of NWP in the tropics

· Principles of the design of Numerical weather prediction and climate simulation models (Finite differentiating, initialization, lateral boundary conditions)

· History and application of climate models: Statistical verses Dynamical and GCM verses Regional (limited area) models

· Numerical weather prediction in the tropics

· Stochastic prediction

· Climate prediction

Mode of Delivery

Lectures, assignments and Practicals

Assessment

Practicals, assignments, reports and tests 40%; Examinations 60% total (100%)

Reading List

· James R. Holton:An Introduction to Dynamic Meteorology (4th Ed)

· Richard L. Burden: Numerical Analysis third Edition

· Sverre Pettersen: Weather Analysis and Forecasting

WMO: Workbook on Numerical weather Prediction in the Tropics
