FUNDAMENTALS OF

METEOROLOGY -

Louis J. Battan



FUNDAMENTALS
e







PREFACE xi

1

INTRODUCTION
AND OVERVIEW 1

Overview of the Book, 3

=

COMPOSITION
OF THE ATMOSPHERE S

Gaseous Pollutants, 14 Acid Precipitation, 16 Aerosols, 18




vi Contents

STRUCTURE
OF THE ATMOSPHERE 23

Temperature, 23 Atmospheric Humidity, 25
Atmospheric Pressure, 29
Temperature Structure of the Atmosphere, 37

ENERGETICS
OF THE ATMOSPHERE 44

Nature of Radiation, 47 Energy from the Sun, 50
Radiation Budget of the Earth, 54
Air Temperatures at Sea Level, 59

ATMOSPHERIC STABILITY
AND VERTICAL AIR MOTIONS

Force, Acceleration, and Velocity, 64 Stability and Instability, 66

Temperature Lapse Rates and Stability, 67
Temperature Inversions, 70 Vertical Motion of Moist Air, 72

Turbulent Diffusion, 73

i

CLOUDS /8

Cloud Types, 78 Properties of Cloud Droplets, 87
Growth of Cloud Droplets, 89 Ice Clouds, 92

B84



Contents

PRECIPITATION 96

Measuring Precipitation, 99 Freezing Rain and Ice Particles, 102
Droughts, 104 Floods, 106
Modification of Clouds and Storms, 108 Hydrologic Cycle, 111

THE WINDS 115

Forces Causing the Winds, 116
Geostrophic and Gradient Winds, 119 Effects of Friction, 122
Local Winds of Special Interest, 124

AIR MASSES, FRONTS,
AND CYCLONES 128

Fronts, 133 Jet Streams, 136 Cyclones, 140
Favored Locations for Cyclone Development, 145

WEATHER ANALYSIS
AND FORECASTING 1439

Weather Analysis, 149 Weather Forecasting, 154
Numerical Weather Prediction, 157 Probability Forecasts, 161

SEVERE STORMS 168

Thunderstorms, 170 Lightning and Thunder, 173
Hailstorms, 179 Tornadoes, 181 Hurricanes, 191

vii



BT T e e e T S W

viii Contents

ATMOSPHERIC OPTICS
AND ACOUSTICS =200

Refraction, 200 Rainbows, 203 Haloes and Coronas, 205
Mirages, 208 Sounds of the Weather, 210 Sonic Boom, 211

GENERAL CIRCULATION
OF THE ATMOSPHERE 214

Surface Winds and Pressure, 215 Pressure and Winds Aloft, 218
Interactions of Air and Sea, 221 The Cryosphere, 223
Modeling the General Circulation, 224

REGIONAL CLIMATES 228

Factors Governing Temperature, 229 Precipitation, 232
Climate Classification, 237 Trewartha’s Classification, 238
City Climates, 246 Applied Climatology, 247

Climate and Agriculture, 248

CHANGES IN GLOBAL
CLIMATE 253

Climatic Change Hypotheses, 257
Recent Climatic Fluctuations, 260



Contents ix

APPENDIX |

UNIT CONVERSION FACTORS
AND SOME PROPERTIES

OF THE EARTH 263

APPENDIX 1
HUMIDITY TABLES =266

APPENDIX Il
CLIMATIC DATA
FOR SELECTED CITIES 268

APPENDIX IV
SOURCES
OF FURTHER INFORMATION 27/6

GLOSSARY 280

INDEX 297/



