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Peskne konebaHwsi METEOPONOTMYECKMX M rennodmnsmyeckux napamMeTpoB paccMaTpuBaloT
Kak (hakTopbl pucKka, KOTOpble MOryT OTpuuaTenbHO BIUATbL Ha puUsMyeckoe U MCUxmyeckoe
COCTOsIHUE YenoBeKa, SIBNAACL Hepeako MYCKOBbIM MEXaHU3MOM HeafekBaTHbIX MOoBeaeHYeCKUX
peakumn. K cepbesHbIM NocrneacTBMaAM TakMx BIIMSHUA OTHOCAT yBeNuUYeHue 4acToTbl HECHACTHbIX
cnyyaeB B cpepax OeATENbHOCTU YerioBeka CBA3aHHbIX C BbICOKMM PUCKOM TpaBmaTuama wu
KaTacTpoduyeckmnx cobbiTuii, a Takke B CIly4asdx MCMXOMNaTosiorm4yeckoro noBegeHns (KpumMuHan v
cynumgbl). 3HauMTENbHbIA BKIAL B CTATUCTUKY HECYaCTHbIX ClydYaeB B MOCregHUe OecAaTunetus
BHOCUT CMOPTMBHbIA TpaBMaTu3M, 4TO, BUOAMMO, CBSI3aHO C YBENMYEHWEM uucna niogen
3aHMMaOLLMXCS CNOPTOM B MPOTUBOBEC MPUCYLLEN COBPEMEHHOMY 06pasy XM3HW MMNOAMHAMUN.

K Hanbonee BaHbIM METEOTPOMHbIM (hakTopaM OTHOCAT Takme 0Ga3oBble aTMOCHEPHbIE
napameTpbl Kak TemnepaTtypy, OTHOCUTEMbHYK BMNAaXHOCTb, CKOPOCTb BeTpa U aTtMocdepHoe
JaBneHne. B OTHOWeEHUM renuodusnyecknx akTopoB BbIAEMAT HeratTMBHOe BO3JencTBue
MarHMTHbIX Oypb Ha 300pOBbe M NoBedeHWe yenoBeka. MeHee M3ydeHO BNMUSIHUME Ha 4enoBeka
Mariou3BECTHbIX HeKnaccuyecknx atMoctepHbIX hakTopoB, B HYACTHOCTU, CBEPXHU3KOHACTOTHbLIX
dnykTyaumin atmocdepHoro gaenexus (PAL).

B HacToswwen paboTe npeacTaeneHbl pe3ynbTatbl MCCNeA0BaHUSA (PU3NYECKNX XapaKTEPUCTUK
®Al B OBYyX AmanasoHax WX NepuoaoB, KOTOpPble OTHOCAT MPEeuMyLLLEeCTBEHHO K [arekomy
nHdppasByky (I-gmanasoH: 3 ¢ — 120 ¢) M BHYTPEHHNM rpaBUTALNOHHBLIM BofiHaMm (G-gmanasoH: 120
c - 1200 c), a Takke UX BIMSHAS Ha NOBEAEHME YeroBeKa C TpaBMaTUYECKUMU NOCNEACTBUSAMM.
OcoObI MHTEpec NpeacTaBnseT aHanu3 BO3MOXHbLIX KOMMIIEKCHBIX BO3AEWCTBMIA HA MOBeAEHUE
yenoseka PAL n reomarHnTHOM akTMBHOCTU (FTMA).

CBA3b Mexay exeOHEBHbIM YMUCIIOM BbI3OBOB CKOpPOM MOMOLLM B Cryvasix CMNOPTMBHOMO
TpaBmaTtnama (EEI) no gaHHbIM KneBckoln cTaHUMen CKOpOW MOMOLLM M MeOULUMHBLI KaTacTpod 3a
2005-2006 rogbl W BEMWYMHOW CPEAHECYTOYHOW WHTerpanbHon amnnutygbl PAL B AByX
AuanasoHax NepuvoaoB, a Takke MnaHeTapHbIM reoMarHUTHbIM MHAEKCOM Ap aHanmsvpoBanu C
MCNonb3oBaHNEM METOOOB HenapameTpuyeckux pPerpeccuMoHHbIX Modeneh OCHOBaHHbIX Ha
KaTeropu3saumu.

lMpoBeaeHHbI aHanu3 ykasblBaeT Ha HenuHerHbIN XapakTep CBA3W Mmexagy uucriom EEI un
nccnegyemMbiMy U3NYECKUMU NepeMeHHbIMU, KOTOPbIM NpeanonaraeT nx noporosble adpdekTol. B
COOTBETCTBME C MOMyYEeHHbIMK pe3yrnbTatamu, Bbicokne ypoHu ALl B |-guanasoHe siBngawTCA
CUMNbHLIM  METEOTPOMNHbLIM  (PAaKTOPOM, KOTOPbIA  BbI3bIBAET JOMOMHUTENBHOE HarnpsiKeHue
afjanTauMoHHbIX MexaHuamoB. CneAcTBMEM WX BIUSAHUSA Ha MOBEAEHYECKME peakuMm BO Bpems
CMOPTUBHOM AeATerbHOCTU SIBUNOCb yBenuyeHue 4yactoTbl EEI. B otnnume ot 3Toro, Bbicokue
ypoBHun ALl B G-AnanasoHe okasanuncb dnaronpusTHbIM (PAKTOPOM, Ha hoHe KOTOpOro yactoTa
EEl ywmeHbwanacb, ecnv ypoBHu DAL B |-OnanaszoHe npu 3TOoM ObIMM HeBbICOKMe. Takas
ocobeHHocTb adpcpekToB GALl B ABYyX YACTOTHbIX AMANa3oHOB, BEPOSATHO, CBSi3aHa C YaCTOTHOW
3aBMCMMOCTbIO YyBCTBUTENBHOCTM YenoBeka k ®ALl. B cootBeTcTBMM C 3Tvm, AL ¢ Bonbuimmm
nepvogamu, Takumu kak B G-guanasoHe B otnuume ot ALl B |-ananasoHe ¢ TON xe amnnuTygon,
ABNATCA crnabbivm - dmsmyeckum  daktopoM. Buammo, BbICOKME YypOBHM Takoro cnaboro
dusnyeckoro aktopa CMoCOOHbI OKa3biBaTb aKTMBMPYKOLIME BNUSHUA Ha Ouonormdeckue
npoueccel, npuBogswme Kk 6Gonee ycnewHbIM CropTMBHBIM pe3ynbTaTaMm W, Kak creacreue
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cHwkeHuto yncrna EEIl. OgHako, 3T akTMBUpytoLme BNUSIHUSA NepectaroT ObiTb OnaronpuaTHLIMK B
ycnosusx Bolcokux @Al B I-auanasoHe, Koraa MexaHn3Mbl aganTtauum yxxe nepeHanpsikeHbl.

Vccneoyemblit Nnepuos XxapaktepusyeTcs HU3KOW COMHEYHON aKTUBHOCTWU U, COOTBETCTBEHHO,
cnabo BblpaxeHHo TMA. B atux rennoreoduanyecknx YCroBusiX, YMEpPEHHble YpPOBHU Ap
oKkasanucb bnaronpuaTHeIM hakTOPOM B OTHOLLEHWM afeKBaTHOW afanTauum C MEHbLUMM PUCKOM
CMOPTMBHOIO TpaBMaTM3aMa, O YeM CBUAOETENbCTBYET HM3Kas yactota EEI, ocobeHHo Ha d¢oHe
Husknx OAL B |-guanasoHe. C Opyrom CTOPOHbI, O4YeHb HU3KkMe ypoBHU GMA, Buaumo,
npencraBnsaT HebnaronpuaTHble ycroBus ANsi YenoBeka. Kak nokasan aHanmM3 KOMMSIEKCHbIX
appekto ®AL 1 NMA, Huskue yposHu MA ycunusaroT HeraTuBHble adhdekTbl BbiCOkMX DAL
Bugumo, pgHM ¢ ogHoBpeMeHHO BbicOkMMM DAL M HU3KMMKU  3HadeHusiMu Ap Haubonee
HebnaronpuaTHble. B Takve gHM yBenuueHune Yncna EEI Obino cambiM BbICOKMM.

OTn 1 gpyrve pesynbTaTbl 00CYXOATCs C TOYKU 3pEHNsT HEOOXOAUMOCTU AarnbHenwmx donee
NPOLOIKUTENBHBIX OMOMEANLMHCKMX WCCREeLOBaHUN, BKITHOYAKWNX WHTEPBamnbl C CUSbHbLIMA
reoMarHUTHeIMM BypsiMM 1 aTMOCHEPHLIMU BO3MYLLEHMSIMKW, A Takke Apyrue reorpaduyeckue
panoHbl C NoBbIEeHHbIMN ypoBHAMU PAL 1 TMA.

WEAK NATURAL PHYSICAL FACTORS AND HUMAN BEHAVIOUR: THE RELATION OF
EXTRA-LOW-FREQUENCY ATMOSPHERIC PRESSURE FLUCTUATIONS WITH THE RATE OF
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Intense changes in meteorological and heliophysical parameters are considered to be the risk
factors, which can have adverse effects on human physical and mental state, being often as a
triggering mechanism for inadequate behavioural reactions. Their severe negative after-effects are
associated with an increased incidence of accidents in the spheres of human activity related to high
risk of injuries and catastrophic events, as well as in cases of psychopathological behaviour
(criminal and suicidal). Considerable contribution to the accidents statistics in the last decades is
provided by sport injury occurrences, which is probably connected with the rising number of people
involved in the sport activity to counteract the inherent to modern mode of life physical inactivity.

The air temperature, humidity, barometric pressure and wind velocity are considered to be the
main basic parameters for human meteorotropic reactions. As to the heliophysical factors the
adverse effects of magnetic storms on human health and behaviour are emphasized. Less attention
is paid to the effects on human beings of poor known non-classical atmospheric factors, particularly
the extra-low-frequency atmospheric pressure fluctuations (APF).

This study is focused mainly on the physical APF characteristics within two frequency ranges of
periods related mostly to far infrasound (APF in the I-range: 3 s —=120 s) and internal gravity waves
(APF in the G-range: 120 s — 1200 s), as well as their effects on human behaviour resulting in injury
occurrence. Special interest is paid to the analysis of possible combined effects of APF and
geomagnetic activity (GMA) on human behaviour.

The relations between the daily number of emergency events due to sport injuries (EEI)
collected at the Kyiv Station of emergency services and medicine of catastrophes during 2005-2006
years and daily mean of APF integral amplitudes within the two ranges along with the planetary
geomagnetic index Ap are analysed using the non-parametric regression models based on
categorization.

Our analysis indicates the non-linear character of the relationships between the EEI and
relevant physical variables manifesting their threshold effects. As shown, the high APF in the I-
range is a rather strong meteorotropic factor resulting in the additional strain for the human
adaptation mechanisms. As a consequence of their influence on behavioural reaction during sport
activity the increased EEI number is validated. On the contrary, the high APF in the G-range appear
to be favourable factor on the background of common low APF in the I-range, promoting the
decreased EEI number. Such a peculiarity of effects for two frequency ranges is likely to be linked
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to the frequency-dependent human sensitivity, resulting in the distinctive response. According to
this, the APF with larger periods as in the G-range is rather a weaker physical factor than APF in
the I-range with the same amplitude. It seems, that such higher APF in the G-range have the
activating effects leading to a more successful sport performance and as a consequence the
decreased EEI number takes place. However, their activating favourable effect fails to occur under
high APF in the I-range conditions when mechanisms of adaptation are already overstrained by this
additional physical environmental factor

The interval studied corresponds to low solar activity and, as can be expected, GMA is not
pronounced. Under heliogeophysical conditions considered the moderate Ap levels proves to be a
favourable environmental factor for an adequate adaptation with decreased risk of sport injuries as
it is indicated by the low EEI rate especially on the low APF in the I-range background. On the other
hand, the very low GMA levels appear to be the rather unfavourable condition for human beings.
When analysing the combined effects of APF and GMA, the aggravating influence of low GMA on
the adverse effects of high APF was documented. It seems that days with simultaneously high APF
and low Ap are the most unfavourable and the relative increase of the EEI number on these days
was the highest.

These and other results obtained are discussed from the viewpoint of the necessity of further
biomedical studies to extend the analysis over a longer period including the time intervals with
severe geomagnetic storm conditions and stronger atmospheric perturbations, as well as other
geographical areas to receive data of high APF and stormy GMA levels.
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