Contents

1 Introduction and Status of Storms in Central Asia and their
Environmental Problems .. .................... ... ... ...... ...
1.1  Background of Research on Storms in Central

Asiaand Kazakhstan .. ....... ... ... ... ... ... ... ... ......
1.2 Sand and Dust Storms in Central Asia and Kazakhstan. ..........
1.3 Land-Degradation and Desertification Processes

in Central Asian Countries . . ...ttt .
1.4 Shrinking Lakes in Central Asia Plus Dry Regional

Environmental Changes . .. ......... ... . ...
1.5 Sand and Dust Storms and Desertification in Central Asia . .......
1.6 Data Sources on Storms and Research Methods . ...............
References. . ...

2 Natural Conditions of Central Asia and Land-Cover Changes . .. ...
2.1 Natural Geographical Division of Deserts in Central
Asiaand Kazakhstan ........ ... .. .. .. . i i
2.2 Climate Conditions and Weather Process in Central
Asian Deserts . .. ...
2.3 Land Resources (Soil Cover) and Changes in Vegetation Cover
and Climate . ...... ..ot
References. . ...

3 Spatial and Temporal Distribution of Storms in Central

Asiaand Kazakhstan ........ ... .. . .. .. . .. .. ..
3.1 Spatial and Temporal Distribution of Storms in Central

Asiaand Kazakhstan .......... ... .. .. . i o
3.2 Spatial and Temporal Variance of Dust Deposition

inCentral ASia .. ... oot
3.3 Temporal Changes of Storms Regarding Frequency

and Intensity in Kazakhstan.......... ... ... ... ... .. .. ....
3.4 Typical Regional Climate and Weather Process

(Wind Regime) in Kazakhstan . ............. .. ... .. .. .. ..

11
18
20
23

29

29

34

43
48

51

51

53

60

61

Xiii



Xiv

Contents

3.5 Atmospheric Parameters Influencing Dust Transport

inCentral Asia . ...t 64
3.6 Analysis of Dust-Storm Trends in Central Asia. . ............... 66
References. .. ... 68
Relationship Between Storms and Land Degradation. . ............ 71
4.1 Sources of Natural and Geographical (Topography,

Soils, Vegetation) Storm Conditions . ........................ 71
4.2 Storm-Produced Wind Erosion and Land-Degradation Processes... 73
4.3 Sand-Storm Outbreaks (Sources) Based on Temporal

Remote-Sensing Data Combined with Ground-Monitoring Data ... 75
References. .. ... 84

Dust Storms in Central Asia and Kazakhstan:

Regional Division, Frequency and Seasonal Distribution........... 87
5.1 Main Dust Storm Sources in the Aral Sea Basin:

Pre-Aral Karakum, Kyzylkum, and Aralkum Deserts . ........... 87
5.2 Southern Pre-Balkhash Desert Region Is the Source of Dust

and Sand StOrms. . . ...t 92
5.3 Sources of Dust and Sand Storm in the Naryn Desert............ 93
5.4 Visual Identification of Dust-Storm Sources Based

on Satellite Images. ........... .. .. i 98
5.5 Strong and Very Strong Dust Storms Within Kazakhstan ......... 98
5.6 Seasonal Distribution and Frequency of Dust Storms

in Central Asia and Kazakhstan .. ........................... 101
5.7 Duration and Diurnal Pattern of Dust Storms

in Central Asian Deserts. .. ............. oo, 103
5.8 The Relationship Between Dust-Storm Origin and Soil Texture. ... 107
References. .. ... 108

Aeolian Transport of Dust and Sand in the Deserts of Kazakhstan... 111
6.1 Physical-Statistical Modelling of Dust-

and Sand-Transport Process. .. ........ ... ..o, 111
6.2 Aeolian Transport of Dust and Sand in the Aralkum Desert . . ... .. 114
6.3 Variability in the Time of Intensive Deflation Processes

and Dust-Transport Direction in the Aral Sea Region .. .......... 116
6.4 Dust and Sand Transport, Dominant Wind Direction,

and Size of Sand Particles in the Southern Pre-Balkhash Deserts. .. 120
6.5 Aeolian Transport of Dust and Sand in the Naryn Desert

(Northern Caspian Plain) . .. ........ .. .. . ... 122
References. .. ... 126
Conclusions . ........... .. . 129
Bibliography . . ... 132

Erratum to: Aeolian Processes as Dust Storms in the Deserts
of Central Asia and Kazakhstan . . ................................ El



2 Springer
http://www.springer.com/978-981-10-3189-2

Aeolian Processes as Dust Storms in the Deserts of
Central Asia and Kazakhstan

lssanova, G.; aAbuduwaili, ).

2017, XV, 133 p. 64 illus., 50 illus. in color., Hardcover
ISBM: 978-981-10-3189-2



	Contents

