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Abstract

Numerical weather prediction (NWP) is a state-of-art technology in operational meteorology
for objective forecast of weather systems. In a changing climate, we are confronting with
extreme weather events; thus, accurate forecasts of such events are essential. Among the
uncertainties of NWP that come from many sources, those in the initial and boundary
conditions can be reduced by data assimilation while those in the subgrid-scale physical
parameterizations can be alleviated by parameter optimization. In this series of special
lectures on data assimilation (DA), three lectures will be given.

Lecture 1 covers a general overview on NWP and DA, including history and major components
of these advanced techniques and examples of applications. In Lecture 2, the basic concept
and formulation of DA will be covered based on Chapter 1 of the textbook (Park and Zupanski,
2022), including observation operator, analysis equation, least squared estimation, Best
Least-Squared Unbiased Estimation (BLUE), Optimal Interpolation (Ol), etc. Lecture 3
introduces derivation and coding of the tangent linear model (TLM) and the adjoint model
(ADJM), based on Chapter 4 of the textbook, which are widely used for sensitivity analysis,
optimization, and variational data assimilation. These lectures are aimed at providing high-
level undergraduate students as well as graduate students with scientific backgrounds on DA.
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