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OBIJECTIVES

Main goals are to:

- provide a general background on the remote sensing systems for Atmospheric sounding

- review wave-matter interactions and provide a background on Atmospheric radiative transfer

- explain a general approach to extract Atmospheric profile information from remote sensing observations
- review the most important applications of Atmospheric sounding (including meteorology and climate)

- illustrate and apply data processing techniques for Atmospheric sounding applications using state-of-the-
science tools

OUTCOMES (Dublin descriptors: knowledge, understanding, explain, skill, ability)

On successful completion of this course, the student should:

- be able to describe the main principles and applications of Atmospheric sounding.

- know the main techniques and technologies exploited for Atmospheric sounding.

- understand the fundamental of forward and inverse methods for Atmospheric sounding.

- understand the data processing steps and product levels.

- manage data archives and processing techniques to extract Atmospheric sounding information.
- be able to conceive simple but independent solutions for Atmospheric sounding.

PROGRAM CONTENT

PRINCIPLES OF ATMOSPHERIC SOUNDING. Composition, thermodynamics, and vertical structure of the
Atmosphere. Gas, aerosols, and hydrometeors. In situ measurements. Needs for Atmospheric sounding in
weather prediction, climate studies, composition monitoring, Atmospheric process studies.

FORWARD AND INVERSE PROBLEMS IN ATMOSPHERIC SOUNDING. Fundamentals of electromagnetic radiation.
Wave-matter interaction mechanisms. Radiative transfer theory. Emitting, absorbing, and scattering
Atmosphere. Solution for ground-based and space-borne remote sensing platforms. Forward and inverse
problems. Forward models. Inverse methods. Solutions for inverse problems. Estimation methods.
ATMOSPHERIC SOUNDING SENSORS. Earth observation system basics. Platforms and orbits. Microwave and
infrared radiometers. Radio occultation and limb sounding. Review of main remote sensing platforms and
Atmospheric sounders.

ATMOSPHERIC SOUNDING APPLICATIONS. Meteorology: data assimilation, verification of weather prediction,
weather hazards. Climate studies: monitoring of essential climate variables, refinement of climate model
parametrization. Composition monitoring: air pollution, green-house forcing. Atmospheric process studies:
aerosol-cloud-precipitation interactions.

DATA PROCESSING. Handling real observations from ground-based and space-borne instruments. Big data
portals. Levels of data processing. Quality control and data analysis. Design and development of simple
retrieval algorithms (regression, optimal estimation).

REFERENCES AND MATERIAL

- Texts and slides provided by the teacher

- Elachi, van Zyl, Introduction to physics and techniques of remote sensing. Wiley (2nd Edition), 2006.
- Rodgers, Inverse Methods for Atmospheric Sounding, World Scientific, 2000.

- Solimini, Understanding Earth Observation. Springer, 2016.




