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TENTATIVE SYLLABUS 

EOS-670: Introduction to Atmosphere & Weather
Instructor: Dr. Zafer Boybeyi

Catalog description:

This course will introduce the student to the fundamental principles upon which the atmospheric sciences are based and to provide quantitative description and interpretation of the wide range of atmospheric phenomena with an emphasis on sub-synoptic scales (i.e. weather and regional scale climate).  One of the main goals of this course is not only to provide the basic knowledge of fundamentals of the atmosphere, but also to prepare students for the science of atmospheric modeling and simulations.
Prerequisites:
Not required.

Grading:

The course format will be lecture with group discussion.  Course grade will be based upon participation in class discussions and 2 exams.

Two exams during semester: 90%

Class participation: 10%

Contact info:

Zafer Boybeyi

Email: zboybeyi@gmu.edu

Phone: (703) 993-1560

FAX: (703) 993-4653

Course web page: http://camp.gmu.edu

LECTURE SCHEDULE: (Each lecture approximately 2.5 hours)

1) Survey of the atmosphere
- Introduction

- Meteorology – Old and New

- Milestones in meteorology

- Composition of the atmosphere

- Characteristics of the atmosphere

- Air masses

- Fronts

- Clouds viewed from space

- Other planetary atmospheres

- Chapter summary

1) Atmospheric observations

- Weather observations

- Analysis of data

- Weather forecasts

- National weather forecasting centers

- Advanced tools for weather forecasting

- Chapter summary

2) Radiation and atmospheric heat exchange

- Nature of radiation

- Solar and terrestrial radiation

- Earth’s energy budget

- Atmospheric heating

- Radiation – controlled winds

- Radiation – controlled pressure fields

- Energy and resulting weather systems

- Chapter summary

3) Horizontal winds

- Wind speed and direction

- Forces that cause horizontal winds

- Geostrophic wind

- Friction layer wind

- Observed surface and upper level winds

- Chapter summary

4) Stability and vertical motion

- Normal atmospheric lapse rates

- Dry adiabatic lapse rate

- Stability of unsaturated air

- Saturated adiabatic lapse rate

- Stability of saturated air

- General stability categories

- Applications of atmospheric stability

- Chapter summary

5) Clouds, precipitation and fog

- Cloud formation processes

- Cloud observations

- Growth of cloud droplets and ice crtstals

- Growth of Raindrops

- Forms of precipitation

- Unusual precipitation

- Fog

- Chapter summary

6) Frontal cyclones 

- Atmospheric environment for frontal cyclones

- Frontal cyclones

- Air flow in frontal cyclones

- The jet stream and cyclogenesis

- Development and life cycle of frontal cyclones

- Types of midlatitude cyclones

- Occurrence of midlatitude cyclones

- Tornado-producing midlatitude cyclones

- Blizzards and storm safety

- Chapter summary

7) Hurricanes and tropical cyclones

- Development of a hurricane

- Characteristics of hurricanes

- Stages of a hurricane

- Occurrence of hurricanes

- Movement of hurricanes

- Destruction from hurricanes

- Hurricane track prediction methods

- Identification from satellites

- Hurricane safety

- Chapter summary

8) Severe Thunderstorms

- Development of severe thunderstorms

- Severe thunderstorm forecast

- Severe thunderstorm structure

- Thunderstorm generation of hail and tornadoes

- Thunderstorm research

- Chapter summary

9) Lightning and hail

- Thunderstorm and lightning formation

- Forms of lightning

- Hail damage and distribution

- Nature of hailstones

- Synoptic weather for hail

- Hail producing thunderstorms

- Chapter summary

10) Tornadoes

- Appearance

- Occurrence of tornadoes

- Tornado formation and movement

- Tornado characteristics

- Tornado-producing thunderstorms

- Tornado detection and control

- Laboratory tornadoes

- Chapter summary

11) Weather modification

- Early ideas and efforts

- Application of weather modification

- Cloud seeding agents

- Cloud seeding methods

- Cloud dissipation

- Precipitation enhancement

- Major weather modification projects

- Legal aspects of weather modification

- Chapter summary

12) Air pollution 

- Concern about air pollution

- Atmospheric conditions for pollution episodes

- Mixing depths

- Local wind effects

- Urban heat island effects

- Dispersion estimates

- Plume shapes

- Example of pollution episode

- High air pollution potential advisories

- Emergency action plans

- Chapter summary

13) Human impacts on regional weather & climate
- Climate vs. weather

- Climate change

- Atmospheric composition influences

- Terrestrial climatic influences
- Urban induced changes

- Other landuse changes
- Climate classification

- The future

- Chapter summary










