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Dust storms is a common dangerous weather phenomenon in arid and
semi-arid regions of Kazakhstan, especially in its southern parts with a
great variety of desert types and are a powerful source of mineral and salt
aerosols. In this study was used long-term meteorological data on dust
storms recurrence and their regional division in Kazakhstan. On the ba-
sis of generalization and analyses of the meteorological observations, we
identified the powerful sources of dust storms. The regions in Kazakhstan
with the highest frequency of dust storms are: Aral Sea region; southern
Kazakhstan regions; northern Caspian plain; central Kazakhstan region;
southern Pre-Balkhash Deserts. The most active source of dust storms is
located in sandy deserts or in areas, which have suffered from human eco-
nomic activity. They are particularly dangerous for the environment and
have a great negative impact on soil conditions.
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[blAbHbIE M NecyaHble OYpU OrnacHble MPUPOAHbIE SBAEHMS, KOTOPbIe
pacnpocTpaHeHbl B apMAHBIX M MOAYaprAbIX pernoHax KasaxcraHa. HOx-
Hasl YacTb Ka3axcTaHa MokpbITa MyCTbIHAMW PA3AMYHOIO TUMa, KOTOpble
SBASIIOTCS ICTOUHMKOM COAEBBIX M MMHEPAABHbIX a3p030Aent. B 3Tnx mc-
CAEAOBaHUAX ObIAM MCMOAb30BaHbl AOATOCPOYHbIE METEOPOAOTMYECKME
AQHHbIE M0 MOBTOPSIEMOCTU TMblAbHbIX/MECYaHbIX Oypb M MX panoHMpPOBa-
Hue Ha TeppuTopmmn KasaxctaHa. Ha ocHoBe 0606LeHMs 1 aHaAM3a MHO-
FOAETHUX METEOPOAOTMUECKMX HADAIOAEHWI ObIAM ONPEAEAEHbBI UCTOYHM-
KM MbIAbHbIX/MIEeCYaHbIX Oypb.

Ha tepputopmn KasaxcraHa [Npuapasbsg nycTbiHM Apaskym n Kbl-
3bIAKYM SIBASIOTCSI MICTOMHUKAMM TbIAbHbIX/MECYaHbIx Oypb C MX BbICOKOM
yactoTon. Hanboaee akTUBHbIE MCTOUYHMKM MbIAbHBIX M MEcYaHbIx 6ypb
HAXOAATCS B MecYaHbIX MyCTbIHAX UAM B panoHax, rAe B GOAbLLEN YacTu
AOMUHMPYET XO39MCTBEHHAs AESTEAbHOCTb YeAoBeka. [biAbHble/mecya-
Hble 6ypu OueHb OMacHbl AAS OKPY>KAIOLWEN CPeAbl U MMEIT GOAbLLOE
HeraTMBHOE BAMSHME HA COCTOSIHWE MOYBEHHOrO NMOKPOBa.

KAtoueBble CAOBa: MbiAbHbIE OYpW, apUAHbBIE PErMOHbI, MeXaHU4ec-
KW COCTaB MO4BblI.

LLlaHAbI >keHe KyMAbI AaybIAAAp (LIAaH-TO3aHAAp) ©Te KayinTti Taburat
KYObIAbICHI >kdHe oAap KasakcTaHHbIH KypFak, >XoHe >KapTblAai Kyprak,
ayAaHAapblHAA Kesaeceai. KasakCTaHHbIH OHTYCTIK GOAIriHAe apTypAi
weAaep TapanraH. OCbl LWOAAEP MMHEPAAADI )KBHE Ty3Abl a3P0O30AbAAP-
AbIH, Heri3ri ke3i 60AbIN TabblAaabl. ByA 3epTTey >KYMbICbIHAQ LLAHADI
JKOHE KYMAbI AQybIAAAPAbIH, (LLIAH-TO3aHAAPAbIH) KaiTaAaHybl GOMbIHLIA
y3akK, MeP3iMAI METEOPOAOTUSIAbIK, MOAIMETTED, COHbIMEH KATap OAAPAbIH,
KaszakcTtaH TeppuUTOpUSICbIHAQ ayAAHAACTbIPbIAYbl TYpPaAbl MafAymaTTap
KOAAQHbIAFAH. KerKbIAAbIK, METEOPOAOTMSABIK, GaKbIAAY MOAIMETTEpIH
>KaAMbIAQY >KOHE TAAAQY HETi3iHAE LAHAbI >K8HE KYMAbI AQYbIAAAPAbIH
(lLWAH-TO3aHAAPAbIH) KyaTTbl KO3AEPIH aHbIKTaAblK. KasakctaH Teppu-
TOpUSCbIHAA APaA MaHbl ApPaAKyM oHe KbI3bIAKYM Herisri ke3i 6OAbIN
TabblAaAbl. BeACEHAT LaHABI >koHE KYMAbI AAYbIAAAPAbIH, (LIAH-TO3aH-
AAPAbIH, LUBAAEPI LAHAbI XXOHE KYMAbI AQYbIAAAPAbIH (LIAH-TO3aHAApP-
AbIH) KaiTaAaHy >KMIAIr >koFapbl GOAATHIH) aiMaKTapbl KYMAbI LLIBAAEPAE
Hemece apam opekeTi 0acbiM anmakTapAa WOFbIpAaHFaH. LLlaHApl >xaHe
KYMAbI AQybiAA@p (LLIAH-TO3aHAQP) KOopllaFaH OpTa YLWiH eTe 31sH >KaHe
OAap TomnblpakTbiH >KafAalblHA YAKEH Kepi acep eTeA,.

Ty#iH ce3aep: LWaHAbI AQYbIAAAP, KYPFaK, alMaKTap, TOMbIPAK ThiH Me-
XaHWMKAAbIK, KYpambl.
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Introduction

A dust event is a meteorological phenomenon common in
arid and semi-arid regions and arises when a gust front passes
or when the wind force exceeds the threshold value where loose
sand and dust are removed from the dry surface [1-2]. Dust storms
sources usually are associated with arid and semi-arid areas of the
temperate, tropical and subtropical latitudes, where the mean annual
precipitations are below 200-300 mm [1]. According to a large
number of researchers dust storms are the result of turbulent wind
systems entering particles of dust into the air, when the visibility is
reduced to below 1000 m [3-5].

Dust, sand and salt storms are common events that occur in the
arid and semi-arid regions of Kazakhstan and Central Asia. Central
Asia and the Southern Kazakhstan is a region with a high frequency
of dust, sand and salt storms. The region is characterized by strong
winds, scarcity of vegetation cover, continental climate with long
and dry summers, frequent of soil and atmospheric droughts. Many
Kazakhstan drylands are represented by sandy and solonchak deserts
of natural and anthropogenic origin, which are the powerful source
of mineral and salt aerosols [6-7]. Sandy deserts and other types of
deserts identified like active source areas of dust and sand storms. A
powerful source of dust and salt aerosols is the dried bottom of the
Aral Sea, which for millions of years was the receiver of the salts of
the Aral basin [8-10].

Materials and methods

Dust/sand storms appear in the condition of some critical
thresholds of wind speed, depending on topography and soil
structure when unrelated particles are less than 250 microns, high
soil dryness, and scarcity of the vegetation cover and so these
thresholds vary from region to region. Dust storm observations were
made at meteorological stations located in particular areas of interest
in Kazakhstan [5, 11].

For the analyses, we used data of the «Dust storm climatology for
Kazakhstan database». Our database is the archive data collections
contained in the «Reference Books of Kazakhstan climate (2003)».
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This database contained the monthly 39 years
average number of days with dust storm for each
weather station (30 weather stations) and their
frequencies. We have analyzed seasonal frequency
of dust storms in different regions in Kazakhstan
according to average number of days with dust
storms in different months for the period 1966-2003.

Results and discussion

Dust and sand storms are common events in the
arid and semi-arid regions of Kazakhstan [11-12].
According to observations of the meteorological
stations, the high wind speed regime and scarcity of
vegetation cover, frequent of soil and atmospheric
droughts and for the continental climate of
Kazakhstan dust storms are typical for continental
climate of Kazakhstan almost all over territory of the
republic. However, the distribution and frequency
of dust storms in Kazakhstan is heterogeneous
and spotty within the territory of Kazakhstan and
is characterized by large diversity. Sandy and
solonchak deserts such as Naryn, Pre-Aral Karakum,
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Long-term dynamics of dust storms in Aktobe region

Kyzylkum, Aralkum and Southern pre-Balkhash in
the southern part of Kazakhstan are main source of
dust and sand storms.

The dust storms dynamics in the different
Kazakhstan regions were demonstrated in Fig. 1.
The number of days with dust storms increases
from northwest to southeast. In the south part of
Kazakhstan the number of days with dust storms
is high in the sandy deserts and river valleys. In
general, the annual number of days with dust storms
is 20-38 days in the steppe zone and 55-60 days in
the desert zone (near the Aral Sea and Balkhash
Lake regions) [13]. The sites with dust storms of
higher frequency (20 days/year) are situated in
areas with higher wind speeds and where soils have
light texture which are under intensive use, or in
sandy areas with sparse vegetation. On the basis
of generalization and analyses of the numerous
cartographic materials, meteorological observations
and satellite images, outbreaks of dust storms in
Kazakhstan were identified as: 1. Aral Sea region;
2. Southern Kazakhstan areas; 3. Northern Caspian
plain; 4.Central Kazakhstan region (Fig.1).
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Figure 1 — Dust storm dynamics in different regions of Kazakhstan during 1971-2010
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Aral Sea region is the main dust, sand and salt
storm source

The high frequency and long duration of dust
storms is a feature of arid regions, including the
Aral Sea region. Arid climatic conditions and open
surfaces with fine grain sizes are quite favorable
for the development of dust storms in the region.
Formation of dust and sand storms in the Aral
Sea region contribute to unfavorable (adverse)
weather conditions and the state of the soil surface.
Strong winds are often recorded in the region, with
mean wind speeds reaching 6 to — 7 m s at the
meteorological stations of the region. In the summer,
the maximum wind speeds can reach 20 to —25 m s™!
[11, 14].The most frequent storms were observed in
the northern Aral Sea region (Aral Sea MS), where
their long-term average frequency reached 36 to —
110 days per year, compared to 9 to — 33 days per
year in the east (Kyzylorda MS, Zhusaly MS).

The largest dust storm sources were the the
Pre-Aral Karakum (Aral Sea MS) and Kyzylkum
deserts, where dust storms occur from 40 to — 110
days out of the year (Fig.1).

Additionally, the Aralkum Desert is the main
source of dust, sand and salt storms. The arid
climate, open surface with fine grain sizes are
favorable for the development of regular dust, sand
and salt storms in the man-made Aralkum Desert.
In the Aralkum region the frequency of dust storms
has increased since the 1980s and since 2000 almost
all meteorological stations in Central Asia are
registering an increase in the dust storm activity
[15].

Southern Pre-Balkhash desert region

Meteorological features (temperature and
dryness) of the Southern Pre-Balkhash deserts and
its landscape with sparse vegetation are prone to
dust and sand storms, because winds blow the soil
particles from the ground surface very easily [16].
Dust and sand storms are common events and often
happen simultaneously with hot dry winds in the
region [11, 17].

The dust and sand storms dynamics in the region
are demonstrated on Fig.1. According to long-term
meteorological data we found areas, which are
undergone by dust storms more frequently. There are
large numbers of dust and sand storms in the station
Bakanas, because there takyr-like soils contain
many silty sand sediment and clay particles [16].
The takyr-like soils are distributed in most areas of
Bakanas and Akdala ancient dry delta plains, along

ISSN 1563-034X

the left bank of Karatal River and northeast outskirts
of Zhusandala. The takyr-like soils have mostly
fine structure [18]. The grains size (more than 100
microns) of the sands in most areas of this region
belongs to the easily deflated type of soils [16].

In the Southern Pre-Balkhash deserts, the windy
dry weather with wind speed of 6 m/s is observed
from 60 to 127 days per year. In the most areas of
Taukum and Saryesikatyrau deserts, such weather
is 80-100 days per year, in the southern shore of
Balkhash Lake reaches up to 100-120 days per year.
Sand deflation starts when winds cross threshold of
6 m/s speed [17]. The number of days with deflation
processes (dust and sand storms) reaches 30-90
days in the Moiynkum and Taukum Deserts, in
the Ili river deltas and valley and on the southern
coast of Balkhash Lake, decreasing up to 10-20
days in Saryesikatyrau desert, in the foothills of
Zhetysu (Zhungar) Alatau [11]. While the most
frequent storms were observed in the northern
Aral Sea region, where their long-term average
frequency reached 36-84 days per year, from 9 to
23 days every year in the eastern Aral Sea region.
More often they happen in summer, then a wind
speed reaches 10-14 m/s. However, the significant
decreasing trend is most obvious over the Karakum
Desert in Turkmenistan where dust and sand storm
occurrences declined from an average of 30 days per
year to less than 20 days per year. In general during
the last decades dust and sand storm frequency
in the Central Asian deserts were decreased and
considerable changes in the active source areas [15].
The Aralkum Desert remains the dominant active
source of aeolian sand, dust and salt aerosols in the
Central Asia and Kazakhstan.

Conclusion

The vast expanse of deserts across Kazakhstan
and Central Asia experience dust storms of
different frequencies, intensities and durations.
The frequency of dust events varies over a wide
range of 5-146 days of dust storms per year. The
areas, which are most prone to the dust, sand and
salt storms, are following: Aral Sea region and
Southern Kazakhstan region, north part of Caspian
Sea, Central Kazakhstan and southern Pre-Balkhash
Deserts. Dust, sand and salt storm sources lead to
the degradation of pastures and agricultural fields,
impoverishment of biodiversity, soil salinization,
and general aridization process.
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