


World Survey of Climatology Volume 7

Climates of
the Soviet Union

by
Paul E. LYDOLPH

Department 01 Geography
University 01 Wisconsin-Milwaukee
Milwaukee, Wisc. (U.S.A.)

ELSEVIER SCIENTIFIC PUBLISHING COMPANY
Amsterdam-Oxford-New York 1977



Soviet climatological thought .
Conte nt and organization ofthis volume
References and furt her reading . . . .

1
3
5

Contents

ACKNOWLEDGEMENTS . VII

Chapter 1. INTRODUCTION

Chapter 2. GENERAL ANALYSIS OF CLIMATIC CONTROLS

Atmospheric circulation over the U.S.S.R.
Fronts, cyclones, and anticyclones

Winter. .
Summer .

Air masses and regionalization
References and further reading

8
17
17
23
27
33

Chapter 3. EUROPEAN U.S.S.R. AND WESTERN SIBERIA

Definition ofthe region. . . . . . . . 35
Circulation features . . . . . . . . . 37

Cyclogenesis and cyclone tracks 37
Synoptic situations and associated air masses 39
Air flows. . . 47
Air masses . . 59
Moisture flux . 63

Subregions . . . . . . 64
The south . . 65
Nature of the region, 65-Air masses, 66-Cloudiness and precipitation, 67-
Wind, 68-Weathertypes, 69
The central region. . . . . . . . . . . . . . . . . . . . . . . . . . .. 72
Carpathians, 74-Weather types, 75
The European northwest 77
The European northeast 78
The Urals . . . 80
Western Siberia. . . . 81

VIII



TSTITUT IH;I ~3 G -1
FlJ METEOROLOGIE U. KLIMATOLOGIB

1 TECHN. UNIVERSITAT
Contents

'" . '-'R "NHuISBB 5TJ

The tundra zone, 82- The forest zone, 84- The steppe zone, 84
References and further reading . . . . . . . . . . . . . . . . . . 87

Chapter 4. EASTERN SIBERIA

Definition of the region. . .
Pressure systems and weather

Winter.
Spring
Summer
Autumn

Regional description .
References and further reading

91
91
91
99

100
100
102
115

Chapter 5. FAR EAST

Introduction . . . . . . . . . . . . . . . . .
Atmospheric circulation and precipitation processes
Climatic regions. . . . . . . .

The southwestern region
The northeastern region

References and further reading

117
119
133
135
142
148

Chapter 6. CENTRAL ASIA

Definition ofthe region. . . . . . . . . . . .
General atmospheric flow and synoptic processes .

Cyclonic storms .
Local winds . . . .

Moisture conditions. . . . .
Precipitation regime .
Snow and ice . . . .
Thunderstorms and hai I
Clouds and fog . . .

Thermal conditions . . . . .
References and further reading

151
154
158
163
175
176
177
179
179
181
188

Chapter 7. THE CAUCASUS

Topography . . . . . . . . . . . . .
Atmospheric circulation . . . . . . . .
Local circulations and associated weather .
Precipitation . . . . . . . . . . . . .
Sunshine, clouds, and precipitation frequencies
Fog, snow, glaze, and thunderstorms .
Radiation and temperature . . . . .

191
193
195
200
201
203
204

IX



Climatic regions of the Caucasus. . . . . . . . . . .
Northern Caucasus . . . . . . . . . . . .
The high mountain zone ofthe Great Caucasus
Western Transcaucasus
Eastern Transcaucasus. . . . . . . . . . .
The Talysh region. . . . . . . . . . . . .
The Armenian Plateau and the Lesser Caucasus

References and further reading . . . . . . . . . . .

206
207
209
211
212
213
215
217

Contents

Chapter 8. THE THERMAL FACTOR

Radiation components. . . . . . . .
Global radiation . . . . . .
Direct and scattered radiation.
Reflectivity, absorption, and terrestrial radiation.

Heat balance at the earth's surface . . .
Radiation balance. . . . . .
Heat expended on evaporation
Turbulent heat exchange

Heat advection
Latent heat .
Sensible heat

Temperature . . . .
Temperature means
Temperature anomalies
Temperature variations
Critical temperatures

References and further reading .

220
220
224
229
236
236
241
243
246
246
246
249
249
249
254
260
270

Chapter 9. THE MOISTURE FACTOR

Atmospheric moisture content and moisture flux . . . . . . . . .
Moisture content and moisture flux over European U.S.S.R.

Humidity ..
Clouds and fog

Fog.
Precipitation .

Frequency, intensity, and duration .
Variability . . . . . . . . . . .
Precipitation type . . . . . . . .
Thunderstonns and hail, 3l4-Snow, 32l-Glaze and rime, 327

Waterlosses . . . . .
Evaporation . . . . . . . . . . . . .
Stream run off . . . . . . . . . . . . .
Moisture balance, drought, and sukhovey .

References and further reading . . . . . . . . .

274
278
282
285
290
296
301
307
314

328
328
335
336
341

x

'.



Contents

Chapter 10. WIND

References and further reading 355

Chapter 11. CLIMATE DISTRIBUTION

Classification schemes . . . . .
The Grigor'yev-Budyko scheme .
Moisture distribution
Thermal distribution. . . . .
Climatic regions. . . . . . .
References and further reading

357
357
359
360
360
362

APPENDIX-CLIMATIC TABLES 363

REFERENCE INDEX . . 429

GEOGRAPHICAL INDEX 433

SUBJECT INDEX . . . . 441

XI


