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Faraday/Vernadsky station:
long history of research, and unigue position




Winterovers at Vernadsky station:

First: 1996 -97 — prof. Govorukha L.S.,

. Yantselevich A.A.,

. Gordienko S.
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Climatology: Data used
(ncnonb3yemble gaHHbIE)

Meteorological timeseries:

READER project http://www.antarctica.ac.uk/met/READER/
Stations:

Orcadas, from 1904 — longest timeseries;
Faraday/Vernadsky 1947 -2017;

Bellingshausen, 1968-2010 + Deseption, 1951 — 1967,
Rothera 1975-2009 + Marguerite Bay (1951-1974).

And also

Esperanza, Marambio, Belgrano, Halley,

Atmospheric circulation:
ERA 40 and ERA-Interim, ECMWF


http://www.antarctica.ac.uk/met/READER/
../../gallery/penguins/penguin1.htm

HadCRUT3 Temperature anomaly (°C)
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Regional warming: general correspondence to
global changes
two-phase warming in the 20 century
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Northern Hemisphere

Southern Hemisphere
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AHoOMAJIiSl CpeHel roI0BOM TeMIlepaTypbl
Bo3ayxa Ha cT. Opkanac (¢ 1904 p).
Orcadas annual air temperatures from 1904




PermoHaJIbHOCE IIOTECIIJICHUE
KaK OCHOBHAas XapaKTEPUCTUKA KJIMMaTa
Reaional warming

MCEF/MNGAR Faonalveis
Surfoca air [T} Compeeite dnomaly 19631886 olima

Jun ta bugr 1981 ko ZOod

B paitoHi AHTapKTUYHOTO I1-Ba
CIIOCTEPITa€ThCS OHE 3 HAMO1IBIINX
3pOCTaHb NPU3EMHOI TEMIIEPATYPU
MOBITPS, B TOMY YHUCJI1 32 JJAHUMU
YKpaiHChKOT aHTAPKTUYHOI CTaHIIi1 (Ha
TJ1 CTa01IBLHOI TEMIIEPATYPHU Y
KoHTHHEHTaIbHIN YaCTHHI)

One of the greatest rates of growth in
near-surface air temperatures in

the Southern Hemisphere is registered in
the region of Antarctic Peninsula

and surrounding Subantarctic Islands.



MHoronetHee nameHeHne TemnepaTypbl
BO3yXa MO OTAENbHbIM CE30HaM
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Recent changes: slowing down the warming?
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AHOMania cepegHbLOI CE30HHOI TeMNnepaTypu
NOBITPS 3a JaHUMW CTaHUIl AKageMmik
BepHaacbkmnn, 1951-2015 pp.
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Anomaly of the seasonal air temperatures (degC) by the
data of Vernadsky station, by 5-years periods



KoadhduumeHTb! NIMHENHBIX TPEHOO0B CPeAHEN U SKCTPeManbHON MECAYHOW
Temnepatypbl 1 n3ameHumsoctu ( °C/10ner),
Trends of monthly mean air temperatures, Vernadsky, 1951-2010

Berrpqm- Mecsiubl roga
Ha 1 2 3 4 5 6
Teo 0.27*|0.28* |0.24 |0.60* |0.63* |0.93*
T e 024 |011 |[-0,04 |025 |090 |06
- 0,45* |0,73* |0,90* |1,30 |2,10% |2,84*
o, b 1,15 |1,84 |[245 |280 [312 |[3.85
0,08 |-0,06 |-0,07 |-0,08 |-0,10 |-0,10
dT 0,04 |-0,06 [001 |-006 |-005 |[-0,25*
Mecsiubl roga
7 8 9 10 11 12
Teo 1.03* [0.98* |0.61* |0.34* |0.20 |0.13
T e 0,11 |-027 |-0,12 |-0,34* |-0,10 |0,05
”% | T, 2,90% |2,85¢ |1,66* |1,26* |1,20¢ |0,72*
N o, b 586 |557 |[536 [495 |[342 |262
-0,12* | -0,14* |-0,08 |-0,08 |-0,10 |-0,06
dT -0,27* | -0,31* |-0,27* |-0,03 |-0,01 |0,01

*0 — standard deviation, dT - day-to-the-next changes



MHoronetHee n3aMmeHeHne HOPMMPOBaAHHOW cpeaHeNn
Mecs4YHoU TemnepaTypbl Bo3ayxa, 1951-2010 rr.
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Normalized timeseries:
summer warming rate is

comparable with winter one!

3Ha4YeHus NIMHENHbIX TPeHO0B
cpegHen MecsYyHOU
TemnepaTtypbl Bo3agyxa (°C/10
neT), HOPMUPOBAHHOW Ha
aMmnnnTyay KonebaHum:

X (t) = Xi— X min
X max— X min
Timeseries of Normalized air
temperatures
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Pronounced summer warming at
Esperanza station




. Pexxum atmocdepHbIX ocagKkoB Mno AaHHbIM CTaHLU MK

Akagemunk BepHagckmu
Atmospheric precipitation by the measurements at Vernadsky station

dHH CpeaHee MecTUHOE KOJIHYECTBO 0CAJKOB H K03 (. IHHeliHOr 0 TpeHIa, 1986-2009
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Atmospheric circulation/Winds
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Southern Annular Mode (Marshall, 2007)
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Intensification of westerlies (along with deepening in the cyclogenesis):
atmospheric background of the recent warming



Near-surface winds by the data of Vernadsky
station: general intensification
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KJIACCUPUKALIUA ATMOCO®EPHOU LIUPKY/ISILIUU I02KHOU
MOJISIPHOU OBJIACTHU
Classification of the atmospheric circulation
(MapTta3suHnoBa, 2005)

Kputepuit reomeTpuryeckoro nogooms :

o ) e PaccTtosiHue mexay nonsmu
(criterion of the geometrical similarity)

(mean squared distance):

p _ K ] 1 2 p 2 -l. 77 K /\ Z( 1) m
Xj W X, —3Ha4eHus j—ro M m-—ro

N, - KONMMYECTBO Y3510B, B KOTOPbIX 3HAKW
OTKINMOHEHMN [OBYX MONnen cosnagator,

N. - KOIMYECTBO Y3M10B, B KOTOPbLIX 3HAKU
OTKIMOHEHUW OBYX NOSien He coBnagarT : . :
K- obLuee KONMM4eCcTBO Y3r0B peryrnsipHom Using 2 Cr!terl_a, we thaln types of _
ceTkn nons, 3HaveHns nons B yanax | aimospheric circulation ranged by their

OTKIOHSIOTCS OT CpefHero 3HaveHust nons | Probability

nosien B 1 - OM Yy3rie peryrnsgpHon CeTKu
nons

HanbGonee BeposiTHOe nosie MMeeT _aHaNorMyHoCcTb MeXxay MnonsiMU BHYTPM Knacca ¢

NoporoBbIMMU 3Ha4YeHUsAMU p >0,3 (3uma) n p >0,5 (neTo) u n < 1.
lbin  Knacc Haubonblen  BepoATHOCTU  XapaKTepusyeTcsas  HaubonbLuum
KONMMM4YeCTBOM NOJSien, U UMeeT OCHOBHbIe YepTbl KIIMMaTU4YeCKOro nosns aaBreHus
N-bIM KINacCc HaMMeHbluen BepoATHOCTM (N - KOMMYEeCTBO KJjlaccoB) -
XapakTepusyeTcsd HaMMeHbLIMM KONMYeCTBOM MNOfieM U OTHOCUTCA K peakum
CMHOMNTUYECKUM MnpoLeccamM, KOTopble KaK npaBusio co3faloT aKCTpemMarnbHble NorogHble
yCIrioBUA.




ObnacTb pacyeTta 3TanoHHbIX NOMen AaBneHUs
Ona AHTapKTUYeCcKOoro nosiyocTpoBa
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JTarioHHblIe NOoNA AaBfIeHUA Handoree BepPOATHOrO Kracca
ana pecatunetun 1961-2000 rr. ,
Etalon MSLP fields, winter and summer
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3TANNIOHbI ATMOC®EPHOW LIMPKYNALUU FOXXHOW NMONAPHOWU
OBJIACTU HAUBOJIEE BEPOATHOI'O KITACCA B SUMHUE

MECALUDbI
1991-2000 rr 2001-2010rr.
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Atmospheric circulation

Inter-decadal changes in the atmospheric circulation:

During the recent warming period cyclogenesis has been intensified,
especially in the Bellinsghausen Sea, with advection of warm air to
the Antarctic Peninsula (atmospheric mechanism for the warming),

accompanying with intensification of westerlies;
Frequent regional weather modifications, including Fohn winds
(additional factor for warming);

Recent decade: In 2001-2015, greater interaction between cyclonic
and anticyclonic formations (a subtropical ridge), with greater time
residence, which ensures the stabilization of further warming




CpaBHeHMe NOoroaHbIX YyCroBUN B
oTAaelribHble XOJ104Hble rodbl
Peculiarities of the recent weather: Selected cold years

Cp.mec. Temneparypa 1987 n 2015
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CpaBHeHMe TMna LUUpKynaUumm B OTAENbHbIE

XonoAdHble rogbl (aHomanua gasneHus)
MSLP anomaly in cold years: influence of the south-Pacific high
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‘O30HOBas Ablpa’: OTKPbITME MO AaHHbIM CT. Xannum v
ApxeHTanH-AuneHac (Papaoen)

Ozone hole and importance of Vernadsky station
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Ponb 3J1b-HUHbO-OXXHOIO KOJIEBAHUA B chopmmnpoBaHmnm
KnMmaTa pervoHa
Role of EI-Nino-Southern Oscillation

= > 2 °C AHoOMAINA TeMIePATYPBI BO3AVXA Mo SeTHAM, cT. BepHaacKk mii
Blue = Nino 4 Region
Black = Nino 3.4 Region
Red = Nino 142 Region
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Correlation of SAT with ENSO indexes: becomes significant

Koppensauus nHaekcoB ¢ TeMrepaTypor Bo3ayxa Ha

oTAaels1ibHbIX CTaHUNAX

In the period of the recent warming

SAQO — South Atlantic Oscillation
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[TIpocTpaHCTBEHHAA Koppenaunsa nHaekca Orb-




OT160op NpeanKTOpOB: KOPPENsLMA MHAEKCOB M aHOManun cpeaHen

MECAYHOW TemnepaTypbl BO34YX Ha CTaHUuu BepHaackum

Predictors for the seasonal SAT forecast — ENSO and SAQ indexes

Ucnonb3oBaHue nHaekca KOXXHOM ATNaHTUKK:
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Temnepartypa Bo3ayxa Ha cTaHuun BepHaackum



ObocHoOBaHME CE30HHOIO NPOrHo3a cpeaHeun

MeCA4YHOWN TeMnepaTypbl Bo3ayxa: CoxpaHeHue

3HaKa aHOMaJ1nhn TemMnepatypbl BO34ayXa MexXgy ce30HaM
Basis for seasonal forecast: significant autocorrelation of air
temperatures on seasonal time lag (Faraday/Vernadsky)

CmertreHHe, Mec. 1 2 3 4 5 0 7 8 9 10 11
@eppamMapt Anpems Mad  HoHE ITlome  aBIYCT CeHI.  OKTAOPIHOASPEL JeKadphb
AuBapb 0.89 079 069 068 074 0.7 071 0.6 0354 0356 039
Mapt Anpems Mai  HoOHE ITrobe  aBIYVCT CeHI.  OKTAOPIHOASPEL Jekadph
Deppams 0.84 0.73 0.7 065 063 061 0355 051 048 042
Anpers Maii  HoHE ITOME  ABIYCT CEHI.  OKTAOPEHOAGPE JeKadphb
MapTt 0.74, 081 091 0.8 073 0.6l 0.7/ 067 0.2
Mail  MOHE IIIOME ABRIYCT CeHT.  OKTAOPIHOAGPE JeKadphb
Arnpenb 0.9 082 064 071 0352 057 051 035 |
ABIYCT CEHT.  OKTAOPIHOAGPE JeKadpE AHB. Deppan Mapr Anperns
Mok 0.83 081 074 065 051 01 -0.02 013 018
HOAOPE dekaldpiane.  PeppamMapt Anpenk MaH  HiOHR ITofe  aBIVCT
OxTaAdpe 0.67 066 063 028 019 023 025 005 018

CoxpaHeHue 3Haka aHoManMu TemnepaTypbl BO3gyxa Mexay
Ce30HaMW, BbICOKaa aBTOKOppensuus,

0COBeHHO B NepBoOn NOSIOBMHE roga rno3BosseT cyanTb O
npeacTosLen Temneparype 3abnaroBpeMeHHOCTb0 3-6 Mec.
npumep anga ctaHumn Akagemuk BepHagckum



[TporHo3 aHomManuu cpeaHen Meca4yHou TemnepaTypbl BO3ayxa
3abnaroBpeMeHHOCTbIO 2-3 Mec. CtaHuma AkageMuk BepHagckmn
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O, — CTaHAapTHas owmnbka
YpaBHEHUS

OAd — nekabpb, sHBapb,eBpanb, APM — aHBapb, heBpanb, MapT...




MoCIIEACTBUA NOTENJIEHUA B COCTOAHUN
OKOCUCTEM

Regional ecosystems and climate change

qI/IC-JIeHHOCTb nuarsuHoB Anean (Pygoscelis VY s P
adeliae) cHmkaercs; AHTapKTHUCCKHE -
(Pygoscelis antarctica) 3anumaror ux mectro, ,
Oyly4u JTydllle MPUCIIOCOOJIECHHBIMU K ——
M3MEHEHUIO TIOMYJISIIUA KPUJIS — OCHOBHOTO

KopMa.

[ Iunreuns! namya (Pygoscelis papua) -
& . UX YHCIICHHOCTH OBICTPO BO3PACTAET,
& npuaeM 10 1960-X IT. OHH He
S\ HaOMIOaNNCh Ha AHTAPKTUYECKOM
~ TIOYOCTPOBE.




BbIBOAbI

YTO4YHEeHO coBpeMeHHOe COCTOSIHUE KJIUMATUYECKON CUCTEMbI
AHTapKTHYeCcKoro mn-osa. [lociie nepuoaa noremnjieHus, HAMeTHUJ1aCb TEHAEHIIUA K
MI0X0JI0/JaHHI0 B peruoHe. Cpe/iHee roloBoe KOJIMYECTBO aTMOCPEPHBIX 0CAJKOB
OCTaeTCA B ipeJiesiaX HOPMbI, XOT B OT/ZieJIbHbIE MeCAlbl OTMEY€eHO NpeBbIlIeHUEe
HOPMBL.

OnpejaesieHo NMpeobpa3oBaHWe KPyNHOMAcCUITabHOM aTMochepHOU
HUPKyAauKu H>KHOM MOJIAPHOU 00J1aCTH OT JECATUJIETUS K IECATUJIETUIO B
nepuo/ r;100aJbHOTO MOTENJIEHHUA.

e [lokasaH xapakTep W3MeHEHHUs PEeruoHaJbHOW aTMOCPEPHOUW LUPKYJIALUU B
TedeHUue T1epuojia I[JI00aJbHOrO TMOTEIJIEHUS, U II0Ka3aHO U3MEHEHUE
aTMOCPepHbIX NMPOIECCOB HA AHTAPKTHUYECKOM IOJYOCTPOBE, HA GOHE KOTOPHIX
IPOUCXOJUT pervoHaJibHOe IOoTellJIeHWe, B TOM 4YHWCJe Ha YKPauHCKOU
aHTApPKTUYECKOU CTAHIUHU

e HM3y4yeHbl CHHONTHUYECKHE MPOLECCH MPUBOASAILIME K aHOMAJIbHBIM MOTOAHBIM
ycaoBUsIM. [loka3zaHo, 4YTO 0o0JibllIYI0 00eCle4eHHOCTh (M0 CpaBHEHUIO C
3TaJIOHHbIMHU mponeccamMu 1991-2000 rr) uMerOT MPOLECCH, COOTBETCTBYIOILIHE
0 TMOXO0JIOJAaHHWEe, KOTOpble ObLIM TUINUYHBIMH [JJid OoJiee XOJIOZHOTO
KJIMMATUYECKOTO Ilepuoia

e YTO4YHeHO BJiMsiHUE Jyib-HHUHBO-H)KHOT0O KOJIebaHUs Ha perMOH UCC/e0OBaHUS

e Paspa6oTaHbl CUHOINTHUKO-CTATUCTUYECKHE  MeTOAbl  JOJIro: [ °
IIPOrHO3a IOrOAHBLIX YCJOBUM HaJ, AHTAPKTUYECKUM II0JIyOCTPOBOM «SFT

NEPUOJIMYHOCTH aTMOChEpPHbIX JIBXKEHUM U sdBJeHUd IJJb-HUHb
KoJieOaHUe




Conclusions

The present-day state of the climate system of the Antarctic Peninsula is specitied.

After a period of the lower-tropospheric warming, a tendency to cooling is detected.
The annual amount of atmospheric precipitation remains within the normal range,
although certain months showed the excess above the climatic norm is noted.

Inter-decadal transformation of the large-scale atmospheric circulation in
Antarctica in the period of global warming has been described.

The character of the regional atmospheric circulation changes during the period of
global warming in the Antarctic Peninsula s shown

During the recent warming period cyclogenesis has been intensified,
especially in the Bellinsghausen Sea, with advection of warm air to the
Antarctic Peninsula (atmospheric mechanism for the warming),

accompanying with intensification of westerlies
The influence of the El Nifio-South fluctuation on the research area is specified

Synoptic-statistical methods of the long-term forecast of weather conditions over
the Antarctic peninsula, taking into account the periodicity of atmospheric motions
and the appearance of the El Nifio-South oscillation, are developed.









Po3noain 4oboBol KiNbKOCTI aTMOCdEepPHMX onaais
Ha cTaHuil Akagemik BepHagcebkun y 2016 p.
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« Posnoain cepegHbol 4o6oBOI TeMnepartypu i 4OO0BOI
KiNIbKOCTI onaaiB Ha cTaHuil Akagemik BepHaacbkmn

*  Makcumym micadHol KinbkocTi onagis 2016 p. y BepecHi
(115.1mm), gobosoi 12-09



[lone ocepegHeHOro aTMoOCEepPHOro TUCKY,
BepeceHb 2016p. Ta noro aHomaniil Big nepiogy

S CEALTE

(AT AT TR AT

Bupi=gil oF Rt eorolom: ) 110"-"" oo [
MSLP Analysis (hPa) . PEIE ~ J T Y
yalid: 0000 UTC 14 Sep 2006 o7 .- 77 : : ; R

, AN RN R N =) :
I-V.Iul\\JVIIVIyI;II \J1 II.) L"\:I I- y II..J\JrIJ\JU:I [} ] \ .I IIVIIVI/ U'Y..MOBneHMM
I'IpOXO,EI,)KeHH_FIIV_I Cepu LUKITOHIB 3aXI4HOI TpaGKTOpII, AKI FIpI/I
OCepefiHEHHI BinobpaxatoTb KapTuHY Nosica 3HMKEHOTO TUCKY Y
I'IIBL_I,eHHII/I I'IOJ'IFIpHI_l/I O6J'IaCTI, 3 6IJ'IbLU pO3BI/IHeHl/IM Ll,eHTpOM y

3aXIAHOMY CEKTOPI

(9 - Py, "L
it ; - . |III| Jr a
L e . B P
NS I-\1 " -I Pad ol A ._"q:.'-"‘.-_'_-_l'_'_
o ] "\': h L [
w wr| L - ,
Y o ] . r
' = ] h 1
F i 2 T T .
i a ! - r "
1 L ‘
oy ) oL
* - i) A NI
g el e
| La




CUHONTUYHI Nnpouecu, siKi NpU3BENn 40 PI3KOro
notenniHHAHa cTaHuil Akagemik BepHagcbkum y

2016p.
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CUHONTUYHI Nnpouecu, siKi NpU3BENn 40 PI3KOro
noxonogdaHHA Ha cTtaHuil Akagemik BepHaacbkmnm
y 2016p.
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BUCHOBKM

BucHOBKM Ao po3ainiB 2, 3

OcTaHHI 5 pokiB nNokasanu TeHOEHLI0 40 NOXOSI04aHHS Ha YKpalHCbKIN
aHTapKTU4HIN cTaHuii. CepeaHs pivyHa KinNbKiCTb aTMOCEPHUX onaais
3annLaeTbCAa Y MeXax HOpMU, Xxoda B OKpeMi Micaui Big3Ha4YeHO
nepeBULLEHHS HOPMN.

[lo gaHMM cnocTepexeHb Bnpodosxk 2016 poky 3agikcoBaHO NOrogHi yMoBy
i3 3HAYHMMIW KONMBAHHSAMM TeMnepaTypu NOBITPS B YCi MicsLi, 0cobnmnBo y
LeHTpanbHi micaui sumu. CepeaHsa TeMnepatypa NIMNHA-CEPHSA NOpiBHSAHA
3 Hopmoto, detlo Tenniwa 2015 p., konu cnocTepiranack HanWxornogHilla
3MMa 3a ocTaHHi 30 pokiB.

[lo naHum cnoctepexeHb Ha YAC Bnpogosx 2016 poky 3aghikcoBaHo
onaaw, binblue HopMK, y OepesHi, TpaBHi, YePBHI, a TAKOX Y CeprHi Ta
BEpPECHI. Y BEepeCHI IX KifbKICTb Y AeKinbKa pasiB nepesuLlmia Hopmy.

He 3BaXkaroum Ha BENMKY KinbKiCTb AHIB 3 JOLIEM Y XONOAHWUIA nepios poky,
BMCOTAa CHIrOBOro MOKPMBY Ha CTaHLii 6yna cyTTeBO GinbLLOK 3a HOPMY.

BuBYEHI CUHONTUYHI NPOLIECK LLIO NPU3BOOAATbL 40 aHOManbHUX NOrogHUX
ymoB. [okasaHo, o OinbLly 3a6e3neqeHicTb (MOPIBHAHO 3 eTanoHHUMM
npouecamu 1991-2000 Pp) MatoTb NPOLIECH, BIAMNOBIAHI 3a NOXONOAaHHS, AKi
6ynu TunoBumun ans GinbLu XONoA4HOro KNniMaTuyHOro nepioAay.



