World
Climatology

An environmental approach




( 120 2446

World

Climatology

. An environmental approach

John G Lockwood

®

" Edward Arnold




Contents

Preface

Acknowledgements

ParT I INTRODUCTION

Chapter 1 The climatic environment
The boundary layer
Radiation

1 Radiation Laws

2 Short-wave radiation
3 Long-wave radiation
4 Albedo

5 Emissivity

6 Greenhouse effect

7 Radiation balance

8 Relief

3 Surface layer
4 Friction layer
5 Spiral layer
6 Convection

1 Evapotranspiration

2 Precipitation

3 Water balance
Local microclimates

1 Surface conditions

2 Urban climates

3 Energy balance

4 Plant leaves
References

Convection and mechanical turbulence
1 Laminar boundary layer
2 Atmospheric turbulence

Precipitation and evaporation

xiii

CO 00O W

I0
I0

14
16
16
16
17
18
19
20
22
23
28
30
32
32
32
33

37



Contents

Chapter 2 General circulation of the atmosphere
Controlling factors of the general circulation
1 Distribution of radiation
a Global radiation
b Albedo
¢ Radiation balance
2 Rotation of the earth
a Coriolis acceleration
b Angular momentum
3 Laboratory models
4 Mathematical models
5 Transport processes
General meridional circulation
1 Hadley cell
2 Middle latitudes
Circulation of water in the atmosphere
1 Precipitable water content
2 Water vapour divergence
3 Water vapour sources
4 Rivers
Circulation of energy in the atmosphere
1 Energy content
2 Energy transport

General circulation and the climatic environment

References

ParT II THE Low LATITUDE ATMOSPHERE

Chapter 3 The tropical atmosphere

Radiation and temperature

Air-masses

Subtropical anticyclones

The trade winds

The equatorial trough

Tropical rain-forming disturbances
1 Easterly waves
2 Tropical storms and cyclones

Cloudiness, rainfall, flow patterns, and climatic zones

References

Chapter 4 Tropical arid and semi-arid climates
1 Arid climates
2 Deserts
3 Ocean temperatures
Definitions of aridity
Radiation and temperature

vi

79

81
83

86
87
89
93
95

97
101

103

105
105
107
109
III

113




Chapter 5

Chapter 6

Chapter 7

Rainfall
Rainfall variability
Evapotranspiration and water balance
1 Alice Springs
2 Southern Sahara
3 North Africa and Middle East
References

The disturbed trade-wind climates
1 Tropical storm development regions
2 Extreme wind speeds
Temperature
Rainfall
Evapotranspiration and water balance
References

The monsoon climates of southern Asia
Atmospheric circulation
1 Seasonal changes
2 The Tibetan plateau
3 Monsoon currents
Monsoon rainfalls and storms
I Seasonal variations
2 Distribution
3 Storm-surges
Evapotranspiration and water balance
Drought
Semi-arid India
1- The Rajasthan Desert
2 Dust effect
g Air circulation
4 Climate modification
References

Equatorial climates
1 Contour models
2 Zonal flow
3 Factors determining weather
The climate of equatorial southeast Asia
1 Circulation systems
a Wet season
b Dry season
2 Radiation and temperature
a Frost
b Soil temperatures

Contents

115
118
119
121
122
125
127

129
129
133
136
136
139
142

144
145
147
148
151
154
154
156
161
166
167
171
172
173
173
174
175

178
179
181
181
183
183
183
185
186
187
189

Vil



Contents

3 Rainfall
a Diurnal variations
b Daily maximum rainfalls
4 Evapotranspiration and water balance
a Tropical rain-forest
b Drought
References

Part III Tue MmprLeE AnD HicH LATITUDE ATMOSPHERE

Chapter 8 The middle latitude atmosphere
Basic dynamics
1 Long waves
2 Thermal patterns
3 Development
4 Index cycles
a Blocking
b Climatic characteristics
5 Southern hemisphere
Quasi-stationary anticyclones
Radiation and temperature
1 Meridional temperature gradients
2 Continentality
3 Interannual variability
4 Topography
Moisture advection and water balance
Air-masses and middle lattitude disturbances
1 Air-masses
2 Extratropical cyclones
3 Anticyclones
4 Weather systems
References

Chapter 9 Temperate maritime climates
General climate
1 Seasonal variation
2 Weather types
3 Singularities
4 Southern Europe
Radiation and temperature
1 Radiation
2 Mean temperature
a Winter
b Summer
3 Air-masses
4 Low temperatures

viii

190
192
195
198
198
201
202

207

209
209
210
211
213
216
216
217
219
219
222
222
223
223
225
225
229
230
231
234

235
236

238
238
238
239
239
243
243
243
244
244
244
246
246




5 High temperatures

6 Seasonal variation

7 Upland temperatures

8 Plant growth

9 Frost

10 Frost damage
Precipitation

1 Distribution

2 Seasonal variation

3 Synoptic conditions

4 Snow
Evapotranspiration and water balance

1 Southern Europe

2 Northern Europe

3 Western Europe

4 Plant growth

5 Drought
References

Chapter 10 Climates of the continental interiors and eastern coasts
Atmospheric circulation
1 Seasonal variation
2 Contrasting air-masses
3 Tornadoes
Radiation and temperature
1 Radiation
Albedo
2 Winter temperatures
Cold winds
3 Summer temperatures
4 Land and water modifications
5 Permafrost
6 Frost
7 Plant growth
a Tundra vegetation
b Forests
¢ Grasslands
d Theoretical yields
Precipitation
1 Seasonal variation
2 Snow
3 Intensity
4 Hailfall
Evapotranspiration and water balance
1 Distribution
2 Seasonal variation

Contents

247
247
247
248
249
250
251
251
252
253
254
256
257
259
259
262
266
266

268
268
268
269
270
270
270
271
25
273
273
274
2 74,
276
276
276
276
277
278
279
279
280
281
282
284
284
284

ix



Contents

Chapter 11

Glossary
Symbols

Index

3 Moisture regions
4 Drought
a Determination of drought

b Effects of drought
References

Polar climates
Distribution
Radiation and temperature
1 Cloud effect
2 Distribution of radiation
3 Inversions
4 Surface temperatures
Snow cover, precipitation, and water balance
References

286
287
289
202
293

295
295
296
296
299
303
303
304
304

307
313
317



