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INFLUENCE OF SYSTEM ERRORS
IN METEOROLOGICAL SUPPORT ON FLIGHTS SAFETY

Abstract. There are many different systems of interaction in practical aviation activities. In particular, in a
system consisting of an operator and a machine there are quite often failures due to errors of designers, operators,
manufacturers, maintenance, etc. Errors are usually unintentional: a person performs erroncous actions, considering
them as correct or most suitable due to insufficient information, neglect of rules and standards and even due to lack
of such.

The specialists of the American corporation Boeing calculated the share of aviation accidents related to
incorrect decision-making. It turned out that of all aviation accidents, such incidents account for 75%.

Back in 1990, Professor Reason developed a model describing the causation of an air accident. One of the main
elements of this manufacturing system consists of decision-makers, another key element is decision-executors. For
top-level decisions and line management actions to be implemented into effective and productive activities carried
out directly by pilots and instructors, certain preconditions must be met.

The Rison model explains how people contribute to the disruption of complex, interacting and well-protected
systems (such as aviation), resulting in an aviation incident.

This model reveals to us causal relationships that do not directly lead to an accident, but shows that, although
there are lots of protection levels between risks and accidents, there are drawbacks in each layer of protection that, in
the case of systemic “flaring-out”, can trigger an accident [3].

The drawbacks of one level of protection do not allow realizing the risk, since there are other protections to
prevent a single point of failure, but with systemic accumulation of risks, catastrophic consequences are inevitable.
This effect is sometimes called the "aggregate action effect." In our work, we tried to investigate the system of
unprotected risks that led to disaster.
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Introduction. In order to assess the impact of systemic errors on flight safety, we reviewed the
aviation incident and drew some conclusions based on the re-establishment of the situation and the
analysis of meteorological conditions during the period under review.

We have studied and analyzed the following materials:

- synoptic maps of weather for 12:00 on 08/09/17;

- ring and micro-ring weather maps for 12:00, 15:00, 18:00, 21:00 08/09/17, 00:00, 03:00 08/10/17,

- maps of absolute baric topography AT-850hPa, AT-700hPa, AT-500hPa for 09. 08 17 deadline
12:00 UTC International Coordinated Time (hereinafter referred to as UTC);

- map of relative baric topography OT-500/1000hPa for 12:00 09.08.17,

- pictures of overcast with the METEOSAT-S artificial satellite for 00:00, 02:00, 03:00;

- instructions “Aerodrome rules”;

- TIR flight sectors weather forecasts from 00:00 till 06:00 and from 03:00 till 09:00;

- the actual alternate acrodrome weather for the period from 2.30-11.30.

- information about the synoptic situation in the area
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- explanatory flight coordinator

- video of the incident

The actual weather data of the airfield were not analyzed, as no observations were recorded.

A DAVIS wircless weather station was installed at the airfield to carry out instrumental
meteorological measurements.

Meteorological observations at the airfield were not regularly carried out, the results of observations
were not recorded in the weather surveillance log in violation of the Aerodrome rules.

The wind speed and direction sensor of the automatic meteorological complex Davis is installed at a
height of 10 meters near the Control Tower (60 cm), above the roof ridge within 60 cm, 560 meters from
the end of runway 25 and at a distance of 345 meters from the nearest tree. In fact, the sensor measured
the distorted wind flow.

Weather observations were made by the trainee co-coordinator who did not have permission to
observe the weather.

The acrodrome is mountainous, the absolute altitude of the acrodrome is 890 meters above sea level.
Spurs of mountains are located in the South of the airfield in almost latitudinal direction from West to
East. The nearest mountain with a height of 1000 meters is located in the South, 2.8 kilometers from the
runway, the mountain with a height of 1940 meters is located in the Southwest 10 kilometers from the
runway.

It is known that mountain airfields are located in the zone of influence of local mountain-valley winds
(at night the wind comes from the mountains, and during the day into the mountains). However, on the
day under consideration, the influence of mountain-valley circulation was not significant due to the
presence of a low pressure field and a stationary front in the area of the airfield.

From the climatic characteristics of the airfield it follows that thunderstorm activity is observed from
April to September, the maximum frequency of occurrence of thunderstorms occurs in June-July.
Thunderstorms are mostly frontal in nature, in the summer near the airfield the south-west direction
prevails (45%), in the middle of the day and in the afternoon there is an orographic turbulence.

Analysis of the synoptic situation in the airfield area:

3.00:00 local time.

According to the ring map, the weather was determined by a small-scale baric field of reduced
pressure and the stationary tropical front influence with waves. There was observed low-cloudy weather,
mild wind 2-3 m/s West and South-East direction, visibility more than 10 km. At the point of observation
nearest to the airfield there was a clear sky, wind of the Eastern direction 2 m/s, visibility more than
10 km.

On the surface map for the same period, along the front, the 5-7 octants of cumulonimbus clouds with
a lower boundary of 600-1000 m above ground level were noted by separate meteorological stations,
visibility more than 10 km, West and South-West winds at a speed of 2-3 m/s. The direction and speed of
the leading stream on the barometric topography map of AT500 hPa were 250-270 degrees 15-20 km / h.

05:00 local time.

Weather forecasts for flight areas with a period of 06:00 to 12:00 local time were prepared by the
nearest meteorological body. These forecasts were familiarized with all instructor pilots under painting
before the flight. The forecasts indicated the presence of a stationary front, turbulence in the 4000-m earth
layer and isolated cumulonimbus clouds.

05:44 local time.

There is information from the aircraft board - at a distance of 190 km from Almaty in the sector
275-290 © there are thunderstorm blips.

The AMC (acronautical meteorological center) issued a warning on SIGMET Nel routes from 06:00
to 10:00 in the FIR zone, masked thunderstorms are predicted with an upper cloud cover up to FL380,
with NorthEast displacement at a speed of 20 km / h, intensity — no sig. These data were not received by
the crew.

06:00 local time.

According to the micro-ring map, the wind was southerly 2 m / s, visibility more than 10 km,
6 octants cumulonimbus clouds by 1000-1500 m. That is, in three hours from 03.00 to 06.00 the amount of
clouds increased to 6 octants and the ceiling decreased to 1000-1500m, which indicates the frontogenesis
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KbI3MCTiH HEMECE 9y€ KO3FAJIBICHIHBIH AUCIETUCPIICPIH aybICTHIPY, COHAAN-AK TEXHUKAJIBIK (6HAIPICTIK) KOMAaHAA —
OymapabIH OapIbEBI KypaMBl MCH KATBIHACTAPHI OCITIICHICH SPEKEIICP MCH KCIICIMICPMEH aHBIKTAJIATHIH THIITIK
(opMamBABI MAFEIH MyMICTiK TomTap. JKayanTsl memiM KaOBITAAFAaH KE3AC OHBIH JKCKC HCMECE TON KypaMBIHAA
OoJFaHbl, COHTAN-aK KaHAAH (JaKTOPJIApIbIH OCCPIHCH KOHE OCHI IICINIMHIH HETI31HAC KaObLIIAHFAHBI MAHBI3bL.

Awmepukanslk Boeing kopropanmsackl MaMaHZAPBIHBIH OWBIHIIA, ABHANMSUIBIK OKHFAIAP IYPHIC HICHTIMI
KaOburaaMaraHga OpbIH ananel gen caHaiabl. OCBIHAANH aBHALMSUIBIK OKHFanap OapibIK OKUFanapAbH 75%-bIH
Kypaiasl ekeH. byman 6acka, omapasH 58%-bI oye KEMECi IKHMAKBIHBIH OyC¢ HEMECC KCp OCTIHACTI sKAaFmalbl
IypbIc Oaranamaysl THIC. ¥ Iy IapAbl JAHBIHIAY MKOHE JKYPTi3y sKaFqaibIHAA aKIMApar aIMacy — YIIKBIIITap MEH Jye
KO3FAJBICBIHA KBI3MET KOPCETY OpPraHAAphIMECH Xa0ap anMacyAbl KYPTi3eTiH KOHE OJNapasl HAKTHI MOHMOTIHIC
HEMeCe YKarJaiaa, Yy sl Kayirciz THIMI JKOHE YHEMI JKYPTi3y YIIH TYCIHAIPETIH JHHAMHKAJBIK YKOHE KAHTHIM-
CBI3 Y/epic, Oy YIIKBIIIKA YIIyFa KaHAAH 1a Oip mermiM KaObliaay YINiH Heri3 OCH YImy Abl KOCIapIay MyMKIHIITIH
ocpeni.

1990 xpubl mpodeccop PH30H aBHAIMSIBIK OKHFAHBIH CEOCH-CATIAPBIH CHIATTAMTHIH MOACIBII d3IpICi.
ITpodeccop Pu3oH aBmaumsAnbIK calaHbl KYPACTI OHIIPICTIK KYHWEe peTiHAe KapacTsipambl. byr yHeHiH Herisri
3MEMEHTTEPIHIH Oipi memiM KaOBUITANTBIH TYIFANAPAAH TYpPambl, 0acKa HETI3Tl 3JEMEHT KOFAphl SIICTIOHHBIH
HICITIMI MEH >KEeJILTIK OACIIBUTBIKTBIH IC-OPEKETTEPI TIKEICH MAIOTTap MECH HYCKAYIIBUIAP KY3ETe aChIPaThIH THIMI1
JKOHE OHIMII KbI3METKE JKY3eTe achIpy YIHIIH Oenrimi Oip anmmblH aja mapTTap OpPbIHAANYHI THIC MEITMII OPBIHIAM-
TBIH a7aMAap.

Pu30oHHBIH MOJCTI agaMaap KYPICHdi, e3apa KapbIM-KAaTHIHAC >KACAHTHIH MKOHC YKAKCHI KOPFAFAH KYHCICPIiH
(aBHaLMs CHSAKTHI) >KYMBIC icTey KalOineTiHiH Oy3bUIyBIHA KAalad BIKMAN CTCTIHIH TYCIHIIpEai, COHbIH HOTHKECIHIC
ABUALMSUIBIK OKHFA OPBIH AJIA/IBL.

By Mozens anmaTka Tikened SKEIMEHTIH ceOenTIK KaThIHACTAPABI amiazpl, Oipak Kayill eH >Ka3aTaibIM OKHFa-
Jap apachIHIAFBl KOPFAHBIC ICHTEHI Ko OOJFaHBIMCH, KOPFAyIbIH Op KabaThIHIA KEMITITIKTEp Oap, oJap »KyHemik
«TEHECTIPY» KaFJalibIHIa aBAPHS TYABIPYBI MYMKIH [3].

AtanraH Mozens Kayil-KaTepai Tanmay *aHe 0acKapy Ke3iHaAe KOJIJAHbBLIAbI )KOHE YIIYAbI KOCIApIIay, YHbIM-
JACTHIPY JKOHC OTKi3y OaphICHIHIA, COHBIMCH KATap aBHALMAIBIK KAYINCI3HiK, HEKCHCPIIK KAMTAMACHI3 CTY JKOHC
1.0. eckepinyi kepek. Ke3 kenreH camama KOMAAHBLIATHIH 00Jica, OipacH HOTIKE OCpei: KOMTeTeH JKYHCIIK eMeC
OY3YIIBLIBIKTAP KAYIM-KATCPaiH JKHHAKTATYBIMCH OKBIC OKHFajapFa JKOHC TOTCHIIC Karmaimapra okeneni. Cedenm
sKylienepai Oip-OipiHe KBICTHIPBUFAH OIpHEINEe MIBEHIAP iPIMINTIMEH CANBICTHIPAIbI, MYHIA KAVINTIH INBIHIBIKKA
alfHAITy Kaymi TYPJ ACHICHIC) MCH KOPFAHBIC TYPJICPi apKBUIBI TOMCHACTLICAL, onap Oip-OipiHiH YCTiHE «KadarTa-
HAABD, OIpaK erep «TCCIKTeP» COMKEeC Kece, 0ap OKBIC OKHFanapra okeneAi. KopraHyaeH Oip ACHTCHIHIH KCMII-
TKTEPl Kayim-KaTtepai iCKe ackIpyra MyMKIHIIK OepMelini, 6HTKeHI 0ac TapTyAbIH OIpBIHFAH HYKTECIH OOIabIpMay
YIIiH 6acka 1a KOopraHbeICTap 0ap, Oipak Kayim-Karep XKYHeml TypAe KO0 KE3iHIC amaTThl Calaapbl Ce3ci3 001ambl.
By acep keline «KUBIHTHIK dcep» Aem atamaasl. JKyMbICEIMBI3AA 013 amarka oKEI COKTHIPFAH KOPFAJIMAaraH Kayir-
KaTep ;KYHECIH 3ePTTEYTE THIPBICTHIK.

Tyiiin ce3aep: anar, Tannay, Kare, Oy3yIbUIBIK, YINAKTBIH YIMYBI, KAy INCI3iK.
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BJIUAHHUE CUCTEMHBIX OIIUBOK
B METEOPOJOI'MYECKOM OBECIIEYEHHUH BE3OITACHOCTH NOJIETOB

AnnoTtanus. B npakTHIeCKod aBHAHOHHOH ICATCABHOCTH CYIICCTBYCT HACKOJBKO PA3IMYHBIX CHCTEM B3AHMO-
JeicTBHs. B 4acTHOCTH, B CHCTEME, COCTOSINICH M3 OIIEparopa W MAIIMHEL JOBOJIHHO YACTO OTMEYAKOTCA COOM HM3-3a
OIIHOOK ITPOCKTUPOBIIHUKOB, ONIEPATOPOB, H3TOTOBUTENCH, TEXOOCTy>KUBAHUS | T.11. OMMOKH, KaK MPABUIIO, HETIPEI-
HAMCEPEHHBI. YCIOBEK BBIMOJIHICT OMHMOOYHbIC ACHCTBHS, PACICHHBASA HX KAK BEPHbIC HJIH HANOOJIEE TOAXOIAIINE B
CHJIy HEIOCTATOYHOCTH HH(pOPMAIHMH, MPSHCOPESKCHUS MPABHJIAMH W CTAHJAPTAMH W JAa’KC B CHIY OTCYTCTBHSA
TaKOBbIX. IS TPA’KTAHCKON aBHALMH TPYIIIOBAs ACATCIHHOCTh ABHANMOHHOTO NMEPCOHATA OYCHBb XapakTepHa. B
IIMPOKOM 3HAUCHHH CIIOBA TPYIIA — 3TO OOBEIMHCHUE IFOACH /UI1 yIOBICTBOPCHUS OOIMMX MOTPEOHOCTEH M It
JOCTIOKCHHMS 001X 1enci [1]. JIeTHbI 1 KaOMHHBIH 3KUIMAXKH, CMCHA CJIy>KOBI IICPCBO30K WK aucneTyuepo YB/I, a
TaKKE TEXHHYCCKAs (MPOM3BOACTBCHHAN) OpHraga - BCE 3TO THIHYHBIC (JOPMATBHBIC MAjble TPYIIIBL, YJICHCTBO,
COCTAB M B3aMMOOTHOINCHHSA B KOTOPBHIX ONPEACILIIOTCS YCTAHOBICHHBIMH IPEANHCAHMSIMH W JTOTOBOPCHHOCTSIMH.
[Ipu mpUHATHH OTBETCTBEHHOT'O PEHICHHS BAXKHO, ITPOMCXOTUT JH OHO WHAMBUIYAIbHO WM B COCTAaBE TPYIIIBL a
TaKXE IO BINSHUEM KaKkuX (DAKTOPOB U HA OCHOBE Y€T0 MPHHIMACTCS JAHHOE PEIICHHC.

CrenmanmicTsl aMEPUKAHCKOH Kopropanun Boeing mpocunTaiy A0JO aBHALIMOHHBIX MPOWCIICCTBHH, CBSI3aH-
HBIX C HENPABHIBHBIM HPHHATHEM pemeHms1. OKa3anock, YTO W3 BCEX ABHANMOHHBIX IPOUCIICCTBHH TAKHE ITPOHUC-







