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SUMMARY

The Master's qualification work on the topic "The Long-Term Dynamics of the
Baric Regime in the Antarctic Peninsula and its Relation to Geomagnetic Activity" is
part of the complex qualification work "The Long-Term Dynamics of the
Thermobaric Regime in the Antarctic Peninsula and its Relation to Geomagnetic
Activity".

Actuality of theme. The urgency of the theme is determined by the need for
continuous monitoring of the meteorological regime of Antarctica and its dynamics in
the light of modern climate change.

The purpose of research analysis of the dynamics of the pressure mode of the
Antarctic peninsula, as well as its connection with geomagnetic activity.

Object of study. The average monthly atmospheric pressure at the surface of
the ground stations of the Antarctic Peninsula.

Research methods. The research was carried out using methods of multivariate
statistical analysis (correlation analysis), methods of the theory of random processes
(mutual spectral analysis, methods of detection of latent periodicity).

Theoretical and practical importance. The degree of connection of
geomagnetic activity and atmospheric pressure of the Antarctic peninsula is
established in the work. The characteristics of the statistical structure of atmospheric
pressure in the studied region are determined, and the hidden periodicity in the sea-
level sea-level time series 1s revealed.

The dynamics of the atmospheric pressure over the thirty-year period is
investigated: a defined trend component, as well as anomalies for ten-year periods.
The results can be used to study the meteorological regime of Antarctica and its
connection with geomagnetic activity. The applied principles of visualization of the
results of integrated statistical research and the obtained results can also be used in
determining the dynamics of regional climate change in the future.

Output data. Research the pressure regime of the Antarctic Peninsula was
conducted according to the British Antarctic Centre. The initial data represent the
average monthly values of atmospheric pressure at the sea level of the twelve stations
of the Antarctic Peninsula for the period from 1950 to 2015. (at some stations, the
observation period has been reduced due to lack of data).

Number of Pages — 77

Number of figures — 25

Number of tables — 12

Number of references — 28

Keywords: Antarctic peninsula, atmospheric pressure, geomagnetic activity
index, anomaly, spectral density, coherence.
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BCTYII

JuruioMHui ipoekT Ha Temy «baraTopiyHa JMHaMika OapUYHOrO PEXUMY
AHTapKTUYHOTO MIBOCTPOBAa Ta HOro 3B 430K 3 T'€OMAarHiTHOIO aKTHBHICTIO»
MPUCBSIYEHUN aHali3y Cy4acHHUX 3MIH aTMOC(HEpHOro THCKY Ha pPiBHI MOps B
palioHi AHTapKTUYHOTO MIiBOCTPOBA, a TaKOX MHOro 3B’A3Ky 3 T'€OMarHiTHOIO
aKTUBHICTIO.

VY Ham yac BMBYEHHS MOJIAPHUX pailloHIB HaOyBa€ BEIMYE3HOIO 3HAUCHHS,
MO>KJIMBO, III0 METEOPOJIOTS 1 KJIIMATOJIOTIS came MOJIIPHUX PaOHIB I0MOMOXKYTh
3pO3YMITH MEXaHi3M 3MiHM KJIIMaTy Ha Hamiiid miadeTi. BaxiuBa 3amaua —
BUBYMTH Pi3HI CTAHU CUCTEMHU OKeaH-aTMocdepa, a MOoTiM CpoOyBaTH MEPEHECTU
Ha KJIIMaT OKpPEMHUX paloOHIB HaIoi TJIaHeTH pe3yabrary ix Bmiaupy. Illo6
BHKAa3aTH TIIOTE3U PO TEMIIEpAaTypHiI YMOBHU, KUIbKICTb ONAiB, BITPOBUN PEXUM 1
PeXKUM IUPKYIANIl B MaOyTHROMY, HEOOXIIHO JTOCKOHAJIHHO BUBYHUTH CYYacHi
YMOBH 1 po310paTucs B CyTi (Pi3UYHUX MPOLECIB.

B skocTi marepiany AOCHIIKEHHS BHKOPHUCTOBYBAJIUCH CEPEIHBOMICSUHI
3HAUEHHS aTMOC(EpPHOro TUCKY Ha piBHI Mops 12 craHuiii AHTapKTUYHOTO
MaTepHKa.

B xo11 BUKOHaHHS AUTIOMHOTO TIPOEKTY peani3oBaHl HACTYIHI 3aBJJaHHs

— IIpOaHaji30BaHl TeHEHIi 0araTopiYHUX 3MIH aTMOC(EPHOTO TUCKY;

—po3paxoBaHl Ta  TPOAHANII30BaHI  CTATUCTUYHI  XapaKTEPUCTUKHU
aTMOC(EPHOT0 TUCKY Ha PIBHI MODS;

— BU3HAUYEHI1 3Ha4YyIIl epiou KOJIMBaHb aTMOC(HEPHOTO THCKY;

— BU3HAYEH1 TPEHI0B1 CKJIaI0B1 aTMOC(EPHOTO THCKY;

— po3paxoBaHi Ta TIIpoaHaATI30BaHI aHoOMadii aTrMocpepHOro THCKY 3a
necstupiudi nepioau 3 1986 mo 2015pp.;

— IpOoaHaji30BaHl  CyMH  aHOMalliii  atMoc(epHOro  THCKY MO

JIOCJIJPKYBAaHOMY PETI10HY.



9

— JOCHIP)KEHO 3B 30K MDK aTMOC(PEpPHUM THUCKOM Ta T'€OMAarHiTHOIO
AKTUBHICTIO 32 JOTIOMOT'0OI0 KOPEJSLIMHOIO Ta B3aEMHOT'O CIIEKTPAIIbHOTO aHAJI31B.

AKTyanbHICTh TEMHU BHU3HAYAETHCA HEOOX1IHICTIO IMOCTIMHOTO
MOHITOPUHTY METEOPOJIOTIYHOTO PEeXUMY AHTApKTUAM Ta HOro JUHAMIKU B
CBITJI1 Cy4YaCHUX KJIIMATUYHUX 3MIiH.

AnHaniz JauHaMiKM aTtMOoc(epHOro THUCKY Ha piBHI Mops B pailoHi
AHTapKTUYHOTO MIBOCTPOBY CBIJUUTH MPO HASBHICTh TEBHUX 3MiH, SKI
BII0OYBalOThCA B OAPUYHOMY PEKHMI PErioHy, a came MOCUJICHHS POJii IIUKJIOHIB
MiBHIYHO-3ax1AHUX  TpaekTopii  (CxigHo-Tuxookeancrka Ta  [liBaeHHO-
AMepuKaHCbKa TUIKM TMEpeMINIeHHs UMKIOHIB) B JIITHIM MepioJ, pPOKy, Ta
ocia0yieHHs iX B 3MMOBHUM. 32 OCTaHH1 TPUALSATH POKIB Mail>ke B JBa pa3u 3pOCiH
eKCTpeMalibH1 3HAaYeHHSI aHOMaJliii aTMOC(HEPHOT0 THCKY, [0 MOXE CBITYUTH PO
MOPYIIEHHS CTaOUTbHOCTI OAPUYHOTO PEKUMY AHTAPKTUYHOTO MiBOCTPOBA.

Hpyruii po3nin poOOTH BUKOHAHUU MiJ KEPIBHUITBOM JOLIEHTa Kadenpu

¢b13uku aTMocdepH Ta KiniMaTosorii, k.reorp.H. [Ipokod’ea O.M.



72
BUCHOBKH

[IpoBeneHi AOCHITKEHHS AWHAMIKA 1 TPOCTOPOBO-YACOBOTO PO3MOJLTY
aTMOC(EPHOr0 THUCKY Ha OCHOBI METEOPOJIOTIYHMUX [aHUX JABAHAALSNTH CTaHIIIH
AHTapKTUYHOTO MIBOCTPOBY Ta WMOro 3B’S3KYy 3 T'€OMArHiTHOIO AKTUBHICTIO Ha
OCHOB1 METEOPOJIOTIUHUX JAaHMX JBAaHAJALUATH CTaHLIM, JO3BOIMIM 3pOOUTH
HACTYIHI1 BUCHOBKH:

l. JIisi AHTapKTUYHOTO MIBOCTPOBY MOXHA BUIUIMTH MEPIOAN CTIMKOTO
MIABULIEHHS Ta 3MEHUIEHHS aTMOC(EPHOro TUCKY: MEpioj CTPIMKO MiABUIICHHS
atMocepHoro Tucky — 1960-1986pp. (0,9 rlla); nepiox crabkoro migBUIICHHS
atMocepHoro Tucky — 1986-2001pp. (0,4 rlla); mepiom CTPIMKO 3HUKECHHS
atmocepHoro tucky — 2001-2013pp. (1,6 rlla).

2. MO0 BETUYMHI KOEPIIEHTY acHUMETpil B psaax aTMOC(EpHOro THUCKY
CTaHI[Il AHTapKTUYHOTO MIBOCTPOBY IMOMITHE MEpPEBa)KaHHS CHUIBLHOI acuMeTpii,
10 O3HAa4a€ CyTTEBY BIAMIHHICTH IPOLECY 3MIH KIIMaTy B MiBJEHHUX MOJIAPHUX
IMPOTaX Bl HOPMAIBHOIO Ta HOTO HECTAI[IOHAPHICTD.

3. mepeBakaHHS IUJIOCKOBEPIIMHHOIO PO3MOJAULY HaJ BUTATHYTHM
CBITUYHTH, 110 aTMOC(EpHUN THUCK Ha PIBHI MOpsS aOCOJIOTHO HAa YCIX CTaHI[IAX

AHTapKTUYHOTO MIBOCTPOBY 3MIHIOETHCS Y IIUPOKOMY JAlana3zoHl.

4. MIHIMaJIbHI 3HAYEHHS AaTMOC(EpPHOTO THUCKY CIOCTEpIraloThcs B
nepioJl aHTApKTUYHOI BeCHU (JIUCTOMAJ), MaKCUMalbHI — Ha MOYaTKy 3UMU
(TpaBeHb). MakcumanbHUMU 3HaYECHHAMHU aTMOC(EPHOTo TUCKY

XapaKTepU3yIOThCS CTaHIIi, 1110 3HAXOASATHCA HA MAaKCHUMAJIbHOMY BIIJaJICHHI B1J
AnTtapktuyHoro matepuka — Bellingshausen, Marsh ta Great Wall;

5. JUIsE  CTaHLIM AHTApKTUYHOTO IMIBOCTPOBAa HAWOULIBII XapaKTepHi
KoJMBaHHs 3 nepiogom 2 1 3 poky. Ha cranmisx Bellingshausen, Marsh, Esperanza,
Faraday\Vernadsky = cmoctepiratoTbcsi  TakoX  YOTUPHOX —  CEMHUpPIUHI

NepioIUYHOCTI;
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6. U1 OUIBIIOCTI JOCHIIPKYBAaHUX CTaHIIM XapakTepHE 3MEHIICHHS
aTMOC(EpHOro TUCKY Ha piBHI Mops 3a gociixkyBaHuil nepion (1984-2013pp.)
MPOTATrOM OUIBIIOCTI MICSIIB poKy. MakcumanbHe 3MEHIIEeHHsS 3a(ikcoBaHO Ha
cranuisgx Great Wall ta Arturo Prat (—10,5 ta —7,0 rlla BignoBigHo). HalGinbii
BiJI’€MHI 3HAYEHHSA TPEHAY Ui yCIX CTaHIl CHOCTepiraloThCs B JIITHIM mepiof
(rpyneHs).

7. 3pOCTaHHS aTMOC(HEPHOTO TUCKY IS YCIX JOCHLIKYBAHMX CTaHIIIN
3aiKCOBAHO, TMEPEeBAXXHO, HANIPHUKIHIII 3UMU (CEepIeHb-BepeceHb). HalOiubium
pocToM B 1l MICSII XapakTepusyloThcs cranuii San Martin (7,1 rlla),
King Sejong (6,9 rlla) Ta Marambio (6,6 rlla).

8. aHaji3 MPOCTOPOBO-YACOBOTO PO3IMOALTY aHOMallii arMocdepHoro
TUCKY Ha TepUTOpii AHTAPKTUYHOI'O MIBOCTPOBY JO3BOJISE CTBEPIKYBaTH, IO
3MEHILEHHS TUCKY Ha PiBHI Mops B ocTaHHI poku (2004-2013pp.) BinOyBaeThCs
NepeBaXHO B JITHI MICSIl POKY, Y BCl IHIII CE30HM aTMOC(PEpPHUN THUCK B
JOCJIJPKYBAaHOMY PerioH1 30 UTbIIYEThCS.

AHaniz JaMHaMiKM aTtMOc(epHOro THUCKY Ha piBHI MoOps B paloHi
AHTapKTUYHOrO MIBOCTPOBY CBIJUUTH MPO HASBHICTh TMEBHUX 3MiH, SKI
BII0YBalOThCA B OApPUYHOMY PEKHMMI PErioHy, a came MOCHJICHHS POJil LUKJIOHIB
MiBHIYHO-3ax1AHUX  TpaekTopii  (CxigHo-Tuxookeancrka Ta  [liBaeHHO-
AMepHuKaHCbKa TUIKM TMEpeMINIeHHs UMKIOHIB) B JIITHIM MepioJ, pPOKy, Ta
ocnabyieHHs iX B 3MMOBHUM. 3a OCTaHH1 TPUALATH POKIB Mail>ke B JBa pa3u 3pOCiH
eKCTpeMalibH1 3HAaYeHHSI aHOMaJIii aTMOC(HEpPHOTO THUCKY, L0 MOXKE CBITYUTH IMPO
MOPYIICHHS CTaOUTbHOCTI OAPUYHOTO PEKUMY AHTAPKTUYHOTO MiBOCTPOBA.

3a J0MOMOTOI0 B3a€EMHOIO CHEKTPAIbHOTO aHaji3y BHSBIEHO, IO JUJIS
CHEKTPAIBbHOI MIUIBHOCTI CEPEeIHbOMICSIYHMX 3HAUY€Hb aTMOC(EPHOr0 THCKY Ha
piBHI MOpsI, BIACTHUBI PiuHi, MIBPIYHI Ta CE€30HHI KoiuBaHHA. KonuBaHHS 3 TakuM
caMUM TMepiOJIOM BHUSBJICHI 1 B CHEKTPAIbHIM IIUIBHOCTI CEepeHbOMICIUYHUX
3HAauYEHb 1HJEKCY Ap.

B3aemHuii cnektpanbHUl aHani3 aTMOC(PEpPHOro TUCKY Ta I1HAEKCY

FeOMAarHiTHOI aKTHMBHOCTI Ap, TaKOXK A03BOJIMB BCTAHOBHTHU iCHYBaHHH TICHOT'O
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KOPEJIALIMHOr0 3B’SI3Ky MDK MEpIOJMYHUMM CKJIAJOBUMHU B YacOBHX psax
JOCIIPKYBaHUX BeJUYMH. BUsiBiIeHa 3aieXHICTh aTMOC(HEPHOro THCKY Ha PiBHI
Mops Bif 1HACKCY Ap, sfKa criocTepiraeTbes 3 3cyBoM Bin 270,7 mo 336,9 rpanycis
(17151 Ce30HHUX TaPMOHIK).
Po3paxyHku movarky (a3u KOKHOTO MpOLECY MOKa3alH, 10 Ha CTaHLIAX,
JUISL TAPMOHIK 3 TIEPioJOM OUIbIIIEe JABAHAILSTH MICAIB, 3B 30K I'€OMarHiTHOI
aKTUBHOCTI 3 OapUYHHMM PEXKHMOM DETIOHY 3IIMCHIOEThCS y (a3l 3 HE3HAYHUM
BUIEPEDKCHHSIM TPOLIECY, SKUW XapaKTepusye OapuyHUN peXUM pErioHy,
BIJTHOCHO MPOIIECY, KU XapaKTepu3ye reOMarHiTHy akTUBHICTh. Lle cBIqUuTh IIpo
HasBHICTh KPYNMHOMACIITAOHOTO MPONECY, KUK OJHOYACHO BIUIMBAE HAa 3MIHY 1

0apUYHOTO PEKUMY, 1 T€OMArHiTHOT aKTUBHOCTI.
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