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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.
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E-mail: nadin-air@mail.ru; maylyanova64@mail.ru

ANALYSIS OF METEOROLOGICAL CONDITIONS SIGNIFICANT
FOR SMALL AVIATION AND TRAINING FLIGHTS AT THE AIRFIELD
“BALKHASH” FOR PLANNING AND FLIGHT SAFETY PURPOSES

Abstract. Cloudiness and range of visibility are the most significant flight conditions for aircraft. The impact of
clouds and visibility on the safety of aircraft flights, especially small aircraft, cannot be overestimated. According to
the Interstate Air Committee, Kazakhstan ranks second in the number of aviation disasters. The average age of a
third of Kazakhstan's small aircraft is more than 30 years. Over the past few years, 14 air accidents have occurred in
the Republic of Kazakhstan, 11 of them with small aircraft.

In this work, we investigate long-term data on cloudiness and visibility at the most weather-favorable airfield in
Balkhash, for the possibility of safe and economical flights of small aircraft and planning training flights.

Key words: analysis, planning, flight safety, weather conditions.

Induction. Cloudiness, its height and shape are one of the main characteristics of atmospheric pro-
cesses and an essential factor in the radiation balance of the Earth — atmosphere system.

The average long-term cloudiness regime is formed under the influence of circulation processes that
determine the prevailing direction of air masses and their moisture content, as well as under the influence
of the underlying surface. Under the influence of local factors, the annual variation of all cloud charac-
teristics is formed. The nature of cloudiness in the analysis area is rather peculiar. The reason for its
appearance in the airfield area is the sharply continental conditions of the territory, the extremely low
moisture content of the air masses participating in atmospheric circulation in the aerodrome area in
summer and the proximity to the Asian maximum of atmospheric pressure in winter.

We investigated the number of cases with cloudiness less than 450 m. In winter, there is a general
decrease in the lower limit of clouds.

Figure 1 shows the percentage ratio of cases with base of clouds (ceiling) less than 450 meters from
January to December. The maximum of clear days falls on the summer months of July and August. Most
often cloudy weather is observed in, from January to April and from September to December. From the
analysis of the charts in figures 1 and 2, it can be concluded that low clouds have a well-defined annual
course. The greatest recurrence of clouds below 450 m is observed in the cold season (January to April),
the minimum in the warm (July, August).

Maximum cloudiness recurrence below 450 m is noted in winter during the night and morning hours.
Minimum repeatability occurs in daytime for 15-17 hours. The evening and night repeatability minima of
VNGO below 450 m are explained by the influence of breeze circulation, while the minimum in the
middle of the day is associated with daytime warming and increased turbulent exchange.

Analysis of the various cloud forms recurrence reveals some characteristic features of the temporal
distribution of different cloud forms.

The most repeatable are cirrus (Ci) and cumulus (Cu, As,) clouds, the maximum of which falls in the
summer, when intense convection is most pronounced.

The least recurrence of cirrus clouds is observed in winter.

Cirrocumulus cloud (CC) has negligible repeatability (up to 2%) and it is not possible to identify any
regularity of the intra-annual distribution.




ISSN 2224-5278 Series of Geology and Technical Sciences. 2. 2021

12

10

(o]

)]

H

N

Figure 1 — Annual recurrence (%) of cloudiness less than 450 m, the amount of 5-8 octants at the Balkhash airfield
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Figure 2 — Recurrence of cloudiness of 5-8 octants at Balkhash airfield in personal time of day by months

Cirrostratus cloudiness (Cs) has a well-defined annual variation with maximum repeatability in
February and March (10-15%) and minimum in July and August (5-10%).

Very often observed high-cumulus clouds (Ac) are associated with both general circulation and
convective processes. The maximum recurrence of high-cumulus clouds is in Summer period and in
September-October. At this time, the recurrence of As on average reaches 25-30%. The least recurrence of
high-cumulus clouds is observed in January, February when it decreases to 5-20%.

The annual variation of high-layered cloud (As) reflects the repetition of cyclones and associated
fronts, which are usually preceded by this form of cloud. Most often, this form is observed in winter (10-
25%) when cyclonic activity is more actively developed. In summer, the repeatability of highly layered
clouds decreases to 5-15% in the north of the territory and to 1-10 in the south.

Cumulus (Cu) is almost not observed in winter. It usually develops in April, and has a well-defined
summer maximum when its repeatability reaches 15-25%.
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Cumulonimbus (Cb) has the same intra-annual distribution as cumulus, but its repeatability is less.
Winter cumulus-rain is extremely rare, its repeatability mainly does not exceed 1%.

The recurrence of Stratus (St) is most often observed in winter (January, February).

Least often, Stratus clouds are observed in Spring, when their recurrence does not exceed 1%.

Stratus (Sc) is rare, this is due to the fact that its formation is associated both with the processes of
destruction of the clouds of cumulus forms and with the advection of air masses. Maximum recurrence in
autumn (6-10%).

Nimbostratus (Ns), has a well-defined annual variation. Its maximum recurrence is observed in winter.

Fracto-nimbus cloudiness are rare. Its highest recurrence is observed in Spring and Autumn (3-13%).

Along with the annual variation of the main cloud forms, their diurnal variation is well traced. Cirrus
clouds have maximum recurrence, as a rule, during the daytime, and in the summer-time in the evening,
during the spread of powerful cumulonimbus.

High cumulus has a pronounced diurnal variation. In winter, its maximum recurrence is less often
observed at night and more often in the daytime, in spring-autumn periods, in the morning, in summer,
high-cumulus clouds are observed at night. Altostratus with its intra-diurnal distribution repeats alto-
cumulus, but the diurnal variation is smoother. Cumulus cloudiness has a maximum recurrence
everywhere at 13:00, at the moment of the maximum development of convective cloudiness; in the rest of
the observation periods, especially at night, its recurrence percentage is insignificant.

The maximum recurrence of cumulonimbus shifts to 19:00, although at 13:00 its recurrence is also
significant, and the minimum, as a rule, falls in the morning. Stratus is more often observed in the morning
and at night, less often during the day. The daily maximum of the recurrence of stratocumulus clouds is
observed in Winter in the mornings, at a minimum temperature, in Summer, in the evening hours, when
convective clouds spread.

Nimbostratus is observed more often in the morning and less often in the afternoon and evening.
Fracto nimbus has insignificant recurrence. Most often it is observed together with nimbostratus,
therefore, its daily variation resembles the nimbostratus variation, but less pronounced.

Visibility of less than 1000 m and less than 3000 m has an almost identical variation with highs in
February, December and a slight shift in July. The minimum number of low visibility cases is observed in
May and September.

Maximum visibility recurrence less than 3000m is observed in winter; between May and September,
it is very small and does not exceed 1%.

From April to October, visibility less than 3000 m does not exceed 1% of cases.

Figure 4 shows the daily variation of gradations of visibility range less than 1000 m and less than
3000 m. From the analysis of graphs it follows that horizontal visibility has a well-defined daily course,
which has several highs (1-3 hours of the night, 7 hours and from 14-19 hours).
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Figure 3 — Annual repeatability% low visibility at Balkhash airfield
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Figure 4 — Daily variation of % gradations of visibility range less than 1000 m and less than 3000 m

It is also interesting to consider the recurrence of observation of the range of visibility and/or the
height of the lower edge of the clouds of the lowest layer with a significant and continuous cover of the
sky cloud below the value of 3000/300 m in order to plan training flights. To do this, we built the
following graphs presented in figure 5.
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Figure 5 — Recurrence of cases of observation of visibility range and/or height of the lower boundary of clouds
of the lowest layer with significant and continuous cover of the sky of cloud below the value of 3000/300 m
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Figure 6 — Average repeatability, %, of visibility range and/or lower cloud height observations
of the lowest cloud layer BKN or OVC below 3000/300 m

An analysis of the schedules suggests that the most favorable period for flights is from April to
September. The most difficult flight conditions are noted in January and December. During the day, the
most favorable hours for flights in the daytime from 4.00 to 13.00.

H. Joaxenko, E. MaiiasinoBa, U. Acuin0exoBa, 3. Konako6aii

A3aMaTThIK aBUAIMsA aKaJeMHUACh, AlMaThl 00bIckl, Kazakcran

YITYAbI ZKOCHAPJIAY KOHE KAYIICI3AIK MAKCATTAPBI YIIIH
«BAJIXAIIl» OYEAMJIAFBIHJIAFBI IHATBIH ABUAIIUSA )KOHE OKY-KATTBIFY
YIIYJIAPBI YIIITH MAHBI3/IbI METEOPOJIOTUSJIBIK JKAF JAUJIAPJIBI TAJITAY

AHHOTanusi. BYITTBUIBIK T1E€H KOPiHY — OYI1 oye KeMeJepiHiH YUIybIHBIH MaHbI3/Ibl IAPTTAPbI. BYJITTHUIBIK MeH
KOPIHY/IH oye KeMeJepiHiH, dcipece LIarblH YIIAKTapJIblH Kayilci3lirine ocepiH acklpa Oaranay KublH. Memie-
KeTapaliblK aBHalMs KOMUTETIHIH Oaranaybl OoiibiHIIa, Ka3akcTaH aBHalMSJIBIK anaTTap CaHbl OOMBIHINA EKiHII
opeiaaa. Kazakhstan marbi yimakTapeIHbIH YIITSH OipiHiH opTaria xachl 30 xactad acaapl. COHFbI OipHEIIe KbUIaa
Kasakcran Pecniyonukaceiaga 14 aBualusuiblK anat OoJiabl, OHbIH 11-i MIaFbIH aBHanUsMeH. by xkymbicTa 013 aya-
paiibl xKarbIHAH €H KOJIAMIbI a3pOpOMIAFkl OYJITTHUIBIK ITEH KOPIHY TYPajbl Y3aK MEp3iMJIi AePEeKTep i 3epTTeHMI3.
Bankam kanacel, NIarblH YITaKTapAbIH KayiIci3, YHEMI YIIYHI )KaHE OKY peiicTepiH xKocmapiay MyMKIHAI YIIiH.

By TTBUIBIK, OHBIH OMIKTITT MEH opMack! aTMochepaibIK MPOLeCTEPiH HEeTi3r1 CuaTTaManapblHbIH 0ipi jkoHe
XKep - armocepa xylieciHiH paaranusUIbIK OaTaHCHIHBIH MaHBI3Ibl (PAaKTOPHI OOJIBI TaOBLIA B

Tyiiin ce3nep: Tasnaay, )kocnapiay, yiry Kayilci3airi, aya paisl xxargaiiaapsl.

H. Joaxenko, E. MaiiasinoBa, U. AcuindexoBa, 3. Konakoaii

AkaneMus rpaxIaHCKOW aBHanuy, AnMatuHcKkas obmacts, Kazaxcran

AHAJIU3 3HAUYMMBIX IS MAJIOI ABHAIIMA 1 YYEBHBIX IIOJIETOB
METEOPOJIOTHYECKHUX YCJIOBHUU HA ADPOJAPOME «BAJIXAII»
JIJISI LEJIEM IIJIAHUPOBAHUS Y BE3OITACHOCTH MOJIETOB

AnHoTamusi. O0Ja4HOCTh M JANBHOCTh BUIUMOCTH SIBISIFOTCS HamOojee 3HAYMMBIMH YCIOBHSMH IOJIETa
BO3IYIIHBIX CYyIOB. BiusiHie 00JIAYHOCTH W BHIMMOCTH Ha 0E30MACHOCTB IMOJIETOB BO3AYLIHBIX CYIOB, OCOOCHHO
MaJjioit aBHALMH, TPYAHO MepeoleHuTh. [1o naHHpIM MeXrocyqapcTBEHHOTO aBUAKOMUTETA, 110 YHCITY aBUALIMOHHBIX
katactpod Kazaxcran 3aHmMmaer BTOpoe MecTo. CpemHWid BO3PACT TPETH BO3AYIIHBIX CYJOB MAaJIOW aBHALUH
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Kazaxcrana cocrasnser 6onee 30 net. 3a mocieqane HECKOIBKO JieT B Pecrybnmke Kazaxcran nmpousonuio 14 aBua-
IIMOHHBIX POHUCIIECTBHH, 11 M3 KOTOPBIX — C BO3IYIIHBIMU CyJaMH MaJIoi aBHALIUH.

B crarbe npuBeneHbl pe3yibTaThl MHOTOJETHUX AaHHBIX 00 O0Ja4HOCTH M BHIMMOCTH Ha HauOojee Onaro-
IMOJIYYHOM € TOYKHU 3PpCHUS IMOTOAbI adpOApOME T banmxam JJI1 BO3BMOXXHOCTHU 6e3OHaCHbIX W DKOHOMMUYHBIX I10JICTOB
MaJIOW aBHAllMU U TIAHUPOBAHUS yueOHbBIX TOJIETOB.

O6xayHOCTB, €€ BbICOTa U (popMa SIBIISIOTCS OJHOM M3 OCHOBHBIX XapaKTEPUCTHUK aTMOC(EPHBIX MPOLECCOB U
CYIIECTBEHHBIM (PaKTOPOM PaJMallMOHHOT0 OajlaHca cucTeMbl 3eMilst — aTMocepa.

Ki1roueBble c10Ba: aHam3, INIAHUPOBAHKE, OE30I1aCHOCTD TI0JIETOB, ITOTO/IHBIE YCIOBUSI.
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