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CyTo4HBIH X0 U MeKCYTOUHbIE H3MEHEHH S COAePKAHUS
YIJIEKHCJIOT0 ra3a i paCTBOPEHHOI0 HEOPTraHUYeCKOro yriiepojaa
B IpuoOpexHbIX BoAax YepHoro mopsi

Ha ocHoBaHMH HaTYpHBIX HCCIICJOBaHMi, BBIMOIHEHHBIX B Mae U utone 2010r., a Takke B Mae
2011r., aHaMM3UPYIOTCSl 3aKOHOMEPHOCTH CYTOYHOTO XOJa M MEKCYTOUYHBIX W3MEHEHHUH paBHOBeEC-
HOTO MapIHUAILHOTO JaBiicHust yriekuciioro ra3a (PCO,) ¥ KOHIEHTPAIMH CyMMapHOTO PacTBOPEH-
Horo Heopraumdeckoro yriepoaa (TCO,) B MOBEpXHOCTHOM CIi0€ MPUOPEKHBIX BOA UepHOTO MOpSL.
O6Cyxmaercsi BIMSHHAC THAPOJOTHYECKHX XaPAaKTEPHCTUK BOJ (TeMIieparypbl) W GHOIOTHYECKHX
MPOIIECCOB, a TAKXKE TUHAMHUKH BOJ Ha CYTOYHBIH X0I U Mexcyrounsle m3meHenus PCO,, TCO,, a
taioke pasnocta PCO, B IOBEPXHOCTHOM CJIO€ BOJBI M IMTPUBOAHOM ciioe atMocdepsl. [Toka3aHo, 4To
TeMIiepaTypa BOJbI SBJISETCS OCHOBHBIM (hakTopoM, BiusomuM Ha BeianunHy PCO,, B mepuon am-
BEJUIMHIA | JISTHErO MPOrpeBa BOA, TOrJa KaK B MEPHOJ BECCHHEro MMPOrpeBa BOJA B OTCYTCTBUE all-
BEJUTMHI'a MOXKHO MPEATOaraTh npeobasaromiee BIusHIE MePBHYHO-MPOYKINOHHBIX MIPOLECCOB.

KaroueBbie ¢JI0BA: PaBHOBECHOE MapIHaibHOE JaBieHue yriuekucioro raza (PCO,), cymmapHbIit
pactBopenHbiii Heopraumdeckuii yriaepox (TCO,), CyToUHBIH X0, MEKCYTOYHbIE M3MEHEHHS, I10-
BEPXHOCTHBIN CJIOH, PUOPEKHBIE BOABI UepHOTO MOpSI, alTBEIUIHHT .

BBenenue

Wurepec k uccnenoBaHusaM nepeHoca yriekucioro raza (CO,) mexay aTtMmo-
cdepoii u okeaHOM OOYCIIOBJICH B IIEPBYIO OY€pENb TOM PONbIO, KOTOPYIO UIpaeT
CO, B robanbHBIX Ipoleccax, BIUAIOMNX Ha (popMUpOBaHUE KIUMaTa U U3MEHe-
HHE QyHIAMEHTAIBHBIX XapaKTePUCTUK MOPCKOil cpenpl. OKeaH SBIsSETCS BaKHBIM
3BEHOM B MpoIeccax MOTIOMICHUS U3 aTMOC(Epsl YIIEKUCIOro ra3a aHTpOIOreH-
HOTO NPOHUCXOKACHHS, a ISTTOHNPOBAHNE M TPaHC(HOPMAIHS JOTIOJIHUTEIBHOTO yT-
JIEKUCJIOTO Ta3a MPHUBOAUT K CYIIECTBEHHBIM H3MEHEHHUSIM XapaKTEPUCTHK MOp-
ckoil cpenpl. M3ydyeHne XapaKTEpPUCTHUK HEOPraHUYECKOW COCTABISIONIEH IUKIIA
yrieposa B UepHOM MoOpe BBINOJHSIOCH 0 HelaBHero BpemeHu [1 — 5] aumb nmo
KOCBEHHBIM JIaHHBIM (BEJIMYHMHA IIETOYHOCTH U pH, a Tarke KaKyIiuecs KOHCTaH-
TBI TUCCOLMALIMH YTOJIBHOW KHCIOTHI), KOTOPBIE B CBOKO OYepEelb 3aBHCAT OT CIIO-
coba U3MEpEeHHs XapaKTEepUCTUK MOPCKOM BOJBI U OLIEHKU HEOOXOIUMBIX KOH-
CTaHT. OTO ABJSAETCS NPUUMHOMN CYIECTBEHHON MPOTHUBOPEUYNBOCTH TaKHX PE3YJIIb-
TaTOB M 00YyCJIOBIMBAaET HEOOXOAMMOCTH TPSIMOTO ONPEAEICHUs] PaBHOBECHOTO
[apIUAIbHOTO JABJICHUS YIVIEKUCIIOrO ra3a M KOHLEHTpAalUU PacTBOPEHHOI'O He-
OPIraHNYECKOr0 yIJIepoa, YTO COOTBETCTBYET OOLIEMUPOBON TEHAEHIIMU U OCHOB-
HBIM TpeOOBAaHUSAM MpPU BBHIOJHEHUH OKEaHOrpadUUecKuX MporpaMm B 00IaCTH
MOHUTOPHHIA U H3y4eHHs LIUKJIA YIiepoa B Bogax MHUpPOBOTo okeaHa.

B npubpexupix Bogax UepHoro mMops perymspHsie npsmbie nzmepenus PCO,
u TCO, ObuIi HauaTHl cpaBHUTENBHO HeaBHO — ¢ 2009T. coTpyIHMKaMu OTAeNa
ouoreoxumun Mopst Mopckoro ruapodusndeckoro nacruryra HAH Ykpaussi [6,
7]. B wacTtHOCTH, HAa OCHOBAaHUH pe3yabTaToB M3Mepernit TCO, u pH BBIONHSICS
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pacdeT KapOOHATHOW cHUCTeMbI [6] ¢ HCIOJIB30BAHUEM YPABHEHHHA M KaXKYIIUXCS
KOHCTaHT, pekoMennoBanueix F.J. Millero [8]. Bompocs! auHamuiky kKapOGOHATHOM
CHCTEMBI Ha Pa3IMYHBIX MaciTabax BPEMEHH ¥ BIUSHUS PA3IMUHBIX (aKTOPOB Ha
9Ty IMHAMUKY HE PACCMATPUBAIIUCE.

B u3ydyeHnn guHaMuku oOMEHa YTIIEKHUCIIOTO Ta3a MEKIy MOPCKOW BOIOW M
aTMocdepoi OOIBIION WHTEpeC MPEJICTABISACT YCTAHOBICHUE €€ BPEMECHHBIX Mac-
ITaboB, YTO TO3BOJIICT OIECHHTH M COMOCTABUTH BKIAA Pa3IMYHBIX (AKTOPOB,
BIIMSIONINX HA KapOOHATHYIO CHCTEMY, a TAK)KE HAIPaBJIICHUE M BEJIWYHHY TOTOKA
CO..

B Hacrosiieit pabote aHATH3UPYIOTCS CYTOUHBINA XOM M MEXKCYTOUHBIC U3ME-
HEHHsI PAaBHOBECHOTO MAapI[MaIbHOTO JABJICHUSA YIJICKHCIOro ra3a B MOBEPXHOCT-
HOM CJIO€ MOPCKOHW BOJIBI B CPAaBHEHHH C JTMHAMUKOM MapIMaIbHOTO JIABJICHUS yT-
JICKUCIIOTO Ta3a B MPUBOJAHOM cJioe aTMOC(hephl Ha OCHOBAHUU DKCICIUIIMOHHBIX
JIAHHBIX, TIOJTYYSHHBIX B XOJ€ TPEX IKCICAMIUHA B BeceHHe-neTHH mepuoa 2010wu
2011rr. B mpuOpeKHBIX Bogax YepHOIro Mops.

Metoa Hccaen0BaAHUS

[psmeie m3mepernnss PCO, B MOpPCKOW BOjE M TIPUBOJHOM CJIO€ aTMOC(ephl
BBITIOJTHSUTUCH METOJIOM MH(PAKPACHOH CIIEKTPOCKOIMH C MTOMOIIBIO ra30aHalin3a-
topa LI-7000, Bxonsmero B cocraB npubopHoro komiuiekca AS-C3. [leranapHoe
OIMCaHHe METO/a IaHo B padote [9].

B ocnoBe Merona uzmepenust konmentpaimu CO, B ra3oBoii (hase JexuT cro-
COOHOCTDh MOJIEKYJI YTJIEKHCIIOrO ra3a MOIJIOAaTh M3MyYeHHWE C IJIMHOW BOJHEI
4,255mkm. Conepxanne CO, B aHanM3MpyeMOr ra30BOM CMECH HPOMOPLHOHAIB-
HO CTETeHH OCJTa0JICHHs U3IYUYCHUS C COOTBETCTBYIOIICH JITMHOW BOJIHBI MIPH MPO-
XOXJICHHU Yepe3 U3MEPUTEIIbHYIO KIOBETY ra3oaHanu3aropa. [loydaeMblil cHTHAT
CPaBHHUBAETCS C CUTHAJIOM JETEKTOPa KIOBETHI CPAaBHEHHS, Yepe3 KOTOPYIO MPOILyc-
KaeTCsl YUCTBIN Ta3-HOCUTENb (aproH). [yt KOMIIEHCAIIMH BIUSHKS [TApOB BOJBI HA
pe3ynbTaThl U3MepeHuid 00e KIOBEThl CHA0KEHBI JIETEKTOPAMH, H3MEPSIOIIUME HH-
TEHCUBHOCTb M3Iy4YEHUS C JUIMHON BONHBI 2,595MKM, YTO COOTBETCTBYET MaKCHU-
MyMY B CIIEKTpE IOTJIONICHHS BOJIBI. Pe3ynbTaThl 3THX M3MEPEHUH YYUTHIBAIOTCS
NporpaMMoll pacdera B KadecTBE IMONPABKH TPH ONPENICICHHH KOHIICHTPAIH
CQO,. Ilepen kaxIpIM H3MEPESHHEM BBITOHSIIACH KATMOPOBKA Ta30aHATIM3aTOPa MO
YHCTOMY T'a3y-HOCHTENIO B COOTBETCTBUH C MHCTPYKIHEH (PUPMBI-TPOU3BOJUTENS
[10].

Jlnist u3MepeHusi KOHIIEHTPAIUK PacTBOPEHHOTO HEOPTaHUIECKOTo yrieposa K
AMKBOTE TPOOBI MOPCKOI BOABI nobaBmsuics n30eiTok 10%+H0T0 pacTBOopa opro-
(dhochopHO KUCIOTHL M XJIOpUIa HaTpus. B pesynprare mpoTekamoiieil peakiuu
BCE HeopraHmdeckre QOpMbl Yriiepoia, MPUCYTCTBYIOIINE B MOPCKO# BoJie, Tiepe-
BOIWIN B (OPMY YITIEKHCIIOTO Ta3a, KOTOPBIA C TOKOM Ta3a-HOCHUTEIS Monajaan B
M3MEPUTENBHYIO SUEHKy rasoaHanmuzaropa. s rpagyupoBku MpHOOPHOTO KOM-
TUIeKCa TIepeT HayajloM KaxKJ[oW SKCHEIUIMU HCTONB30BAJICS PacTBOp KapOoHaTa
HATpHs ¢ KoHueHTpauueit 4000MKMOITB/IM°.

CornacHo TEXHHMYECKOW AOKYMEHTAlWH, OTHOCHTEIIbHAS TOTPEIIHOCTh H3Me-
penns PCO, He npessimaer 1% ot usmepsiemoro 3uadenus [10]. Bocpoussoau-
MocTh npu u3meperusx TCO, mocturaer 0,1% [11].
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OT160p BoxbI Ipou3BoIMIICS ¢ TpeX ropu3oHToB — 0; 0,51 5 M. OHOBpEMeH-
HO C 0TOOPOM IPOBOJMIOCH THIPOJIOTHYECKOE 30HAMPOBAHKE, PE3YIIBTATHl KOTO-
poro (TemmepaTrypa M COJCHOCTb BOJBI) HCIOJB30BAIHCh B XOJE MOCICAYIOLINX
pacueTos.

Pe3yabTaThl U HX 00CYIK/IeHHE

B teuenne 2009 — 201Tr. 6pu10 TIpOBEAEHO 6 BKCIIEANLINI B pailoH OKeaHO-
rpadudeckoii miargopmbl (puc. 1). B xo1e ka0l BBIMOIHINCH TPSMbIC U3Me-
PEHUS TMaplUaIbHOTO AABIECHHS YIJIEKUCIIOro ra3za B aTMocdepe U PaBHOBECHOTO
napruansHoro nasieHus CO, B BoJE, a TaKKE PETHCTPUPOBAINCH THUIPOJIOTHYC-
CKHE XapaKTepUCTUKH. B Hacrosmell paboTe MCIOIb30BAIKCh JaHHBIE TPEX JKC-
nenunuii. J[Be U3 HUX MPOBOIMIINCH BO BPEMsI BECEHHETO ITporpesa Bof, 27 Mas — 3
utons 2010r. u 25mast — 1urons 2011r. Kpome Toro, mepBast SKCIEUITHSI IIPOXO-
JMJIa B TIEpUO ociabiieHus anBeJuiuHTa. Emie o/jHa skcrenims Oblia BBITOJHEHA
B neTHu# nepuof;, 22 — 29%irons 2010r. [IpogomKUTENBHOCTE KaX IO 13 DKCIIe-
JUIIAN TI03BOJISIET paccMatpuBaTh tuHaAMUKY PCO, u TCO, Ha MEKCYTOYHOM Mac-
mrale, a peryssipHOe BBIMOJHEHUE HECKOJIBKUX M3MEPEHHUH B TCUCHUE CYTOK JaeT
BO3MOXHOCTb OIIEHUTh CyTO4HBIH X0 PCO, 1 TCO.,.

P u c. 1. 3meHenue TeMnepaTrypbl IOBEPXHOCTHBIX BOJ B pailoHe okeaHorpadudeckoi miatdopmbl
D0 MI'M HAH Vkpaunsi (noc. Kanusenn) y 6eperos Kpeima B mae 2010r.: a — 17wmas; 6 — 19mas;
6 — 26Mast; e — 28Mmas

30 ISSN 0233-7584. Mop. zudpogus. scypn., 2014, Ne 1



HccenenoBannio criermupuIecKux 0COOCHHOCTEH MPUOPEIKHBIX BOJ M MX POJIH
B Ipolieccax MepeHoca HeOPraHUIeCKOro yriepoJia Mexay atMocepoi, cymei u
OKEaHOM MOCBSIIeH psan padotr [12 — 14]. BenenctBue B3auMOACHCTBHS MEKIY
MOPCKOH BOJOH, TOHHBIMHU OTJIOKEHUSAMH, aTMOC(epoii U OeperoM HHTEHCUBHOCTD
U COOTHOIICHHE OMOTCOXUMHUYECKHX TPOIECCOB B 3TUX PETHOHAX CYIIECTBCHHO
OTJIMYAIOTCS OT TUITHYHBIX XaPaKTEPUCTHUK JUISI OTKPBITHIX aKBATOPHI.

[Inomanps npuUOPEKHBIX pallOHOB HE3HAYMTENFHO MpeBbImacT 7% oT obmien
IUIOIIAAN MTOBEPXHOCTH OKeaHa [12]. Omgmako BeiencTBhe Oollee MHTEHCHBHOTO
NPOTEKaHUSI OMOT€OXUMHUYECKHX TPOIECCOB B 3TUX O0JIACTSIX WX BKJIAJ] B TII00AITH-
HBIH IUKJI yTJIEpOo/a OKa3blBACTCS 3HAYUTENBHBIM. [0 CYIIeCTBYIOIIMM OLIEHKAM,
ctok atMocdeproro CO,, mpuxosuuiicss Ha 3Tu odnacTtH, gocturaet 21%ot cym-
MapHOU BETMYMHEI I OKeaHa B nejiom [13, 14].C apyroii cropoHsI, IPHOPEIKHEIE
paiioHbl, MOIBEPKEHHBIC 3HAYUTEIBHOMY OCPEroBOMY CTOKY, SIBISIOTCS UCTOYHH-
KOM YTJIEKHCIIOro rasa ajs atMoc(epbl B pe3yibTaTe TpaHcopManuu KapOoHaT-
HO# cuctembl Boj cyiu [15]. BesenacTBrie 3TOro mpu BBITOJHEHUH KOJIHMYESCTBEH-
HBIX OIEHOK ITOTOKOB YTiiepojia HEOOXOJMMO YUHTHIBATH OCOOBIH XapakTep IMpo-
LIECCOB C y4acTUEM HEOPraHHYECKOTo yriepoja B MpUOpPEKXHBIX Bogax. Kpome To-
ro, MPUOPEIKHBIC PAaHOHBI TTOABEPTaIOTCS HaHOOJIee MHTCHCUBHOW aHTPOTIOTEHHOM
Harpy3ke (IOCTyIJIEHHE XO3SHCTBEHHO-OBITOBBIX M TMPOMBINUICHHBIX CTOKOB H
T. JI.), BIHSIOIICH Ha MPOIECCH TPAHCIIOPTa OMOTEHHBIX 3JIEMEHTOB, TPEXK/IE BCETO
yriepoga. IMEeHHO 1Mo 3TUM NpPUYMHAM BaXXKHBIM acleKTOM HCCIIEOBaHUI IHMKIa
yriepojia B MpHOPeKHOH MOPCKOIt cpejie SBISIETCS BRISICHEHUE XapaKTepa U3MeHe-
HHUI Ha Macmrabax BPEMEHH OT BHYTPHUCYTOYHOTO O CHHoNTHYecKoro [16], 4ro
CBSI3aHO CO 3HAYUTENBHON MPOCTPAHCTBEHHO-BPEMEHHOW M3MEHYMBOCTBIO OMOJIO-
THYECKUX U (PU3HYECKHUX TPOIIECCOB, BIUSIONUX HA COCTOSTHUE KapOOHATHOM cuc-
TEMBI MOPCKOU TTPUOPEIKHON CPEIBI.

PaBHoBecHOe mapuuansHoe aaBiaenne CO, 3aBUCHT, B TIEPBYIO OYepeab, OT €T0
KOHILIGHTPALMK, ONpelessseMol OOLIMM COAEpKaHHEM B BOJAEC HEOPTraHUYECKOTO
yriepojia ¥ COCTOSIHAEM KapOOHATHOM CHCTEMBI, KOTOPOE, B CBOIO OuYepe/ib, B 3Ha-
YHUTENBHOW CTENEHH 3aBUCHT OT THAPOJOTHYECKHX XapaKTEPUCTUK BOJBI, TIPEKIC
BCETO OT TeMIIEpaTypbl, KOTOpast IPH MPOYHX PABHBIX YCIOBHUAX BIUSET HAa PaBHO-
BECHOE COCTOSIHME KapOOHATHOW CHCTEMBI, & TaKXKe ONPENENsieT pacTBOPUMOCTD
CO; B MOpckoit BoJie. B cBsi3u ¢ 3TUM Ha puC. 2 B XPOHOJIOTHYECKOM TOPSIIKE TI0-
Ka3zaH X0 TeMIIepaTypbl BO BpeMs pa3HbIX cbeMoK. Ha rpadukax BuaHO, 4TO 11
Mmaiickoit axcrenuiuu 2010r. ObLIM XapaKTepHbl 3HAUNTEIIBHBIC TTepPEraibl TEMIIC-
paTtypsl Boabl. [IpuanHO# 3TONH 0COOCHHOCTH CTaNI alBEJLIUHT — MOIHEM K ITOBEPX-
HOCTH XOJIOTHBIX BOJ| C TNYOHHBI, pa3BUTHE KOTOPOTro HaOII0nanoch B palioHe Uc-
CJICIOBAaHHUI HETIOCPEICTBEHHO Nepe/l M3MEPEHHUAMH, a OCIa0IcHHE — B X MEPHOI.

DBOIIOIMS alBeJUIMHTa B paiioHEe HMCCIEOBaHMA B MOMEHT ChEMKH B Mae
2010r. mpezncraBieHa H3MEHEHUEM TIOJISl TIOBEPXHOCTHOM TemrepaTypsl (puc. 1).
CoOoTBeTCTBYIOLINE KapThl, MONyYEHHbIE HA OCHOBAaHMU CITyTHUKOBBIX IaHHBIX,
MIPUBECHBI Ha CAlTe OT/eNNa TUCTAHIIMOHHBIX MEeTOA0B uccienoBanuit MI'M1 HAH
Vxpaunsr [17].

[Tepen nawanom anBeiuuara (puc. 1, @) Temreparypa MOBEPXHOCTHBIX BOJ
nocturana 17 — 18C, 3atem npousonuio ee nonwkenue 1o 11 — 12C (puc. 1, 6).
[lomoOHble 3HaueHHs TeMmmepaTtypsl (PUKCUPOBATUCH M B TEPBBIE JHU CHEMKH
(puc. 1,6), a 3aTeM HabmogaI0Ch €€ oBHIIIeHNE (puc. 1,2).
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P u c¢. 2. Xox temmeparypbl BOAbI B pa3iiMYHOE BPEMsi CYTOK B paiioHe OokeaHorpadudveckoil ruar-
¢dopmel y 6eperos Kpeima: a, e, orc, k —wmait 2010r.; 6, 0, 3, 1 —utons 2010r.; 6, e, u, m —wmaii 2011r.

[ToBbILICHHE TEMIIEPATYPhI 3a MEPHOJ CHEMKH JUTs HOBEPXHOCTHOTO cJ0si (ro-
pusont 0 M) cocramio 9,3C, mns ropuzonta 0,5m — 11,3C. Paznocts Temmepa-
Typ Mexnay ropuszontamu O m 0,5 M B HekoTopbIX ciywasx gocturana 2°C, HO
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00BIYHO OBLTa CyIIecTBeHHO HIXe U B cpeaHeM coctasimsinia 0,3C. B ycnoBusx
OCIa0JIeHUs anBeJUTMHTa B TCUCHHE ChEMKU HAOJIIOJIAIOCh TOBBINICHUE TEMIIepa-
TYPBbI, X0J1 KOTOPOT'O XapaKTepU30Bajcs HepaBHOMEPHOCThIO (pHc. 2,4, 2, ¢, k). B
TEUYCHHE TIEPBHIX CYTOK TeMmIepaTypa kojebanachk B mpeaenax 2°C, a 3a BTOpbIC
CYTKHU TIPOM30LIIIO ee OBICTpoe MoBbIIeHHe Oonee yeM Ha 7°C. Cnenyroniie ABoe
CYTOK TeMIlepaTypa CHOBa KoJiebanach B OTHOCUTEIBHO Y3KOM JIMana3oHe, He Tpe-
BeimasmeM 2°C, mociie 4ero Hadajics ee yCTOMYMBBIM pOcT. 3a MOcienyroiue
JIBOE CYyTOK TeMIlepaTrypa BoJbI oBbICHIIach Ha 5°C. 3aTeM B IPUMIOBEPXHOCTHOM
CJIoe HACTYIHJIA CTAOWMIM3allUs, M B TEUCHHUE CICYIONIMX CYTOK JHMAIla30H U3Me-
HeHus Temneparypsl Obi1 Menee 0,3 C. YuuTsiBas TOT (hakT, 4TO U3MEPEHHUS MIPO-
BOJIWJIMCH B OJIHOW TOYKE, TAKHE OCOOCHHOCTH XOJla TEMIIEPATYPhl OOBSICHSIIOTCS
HE CTOJILKO HEpaBHOMEPHOCTHIO TPOrpeBa BOJ, CKOJBKO HalOXeHHEeM d(dexTa
MporpeBa U JTUHAMUKYU BOJ B YCIOBHSIX OCNAOJICHWsI anBeJUTMHTA. B CBS3M C 3TUM
CYTOYHBIH XOJI TEMIIEpaTyphl TAKKE XapaKTePH30BAJICS 3HAUUTEILHON BapHaOelh-
HOCTBIO. B TeueHne mepBbIX YEThHIPEX CYTOK TEMIIEPaTypa BOJbI JIOCTUTAIa MaKCH-
MyMa B BeuepHee BpeMs, a B HOYHOE BpeMsi OTMEUaJIoCh ee CHIKeHHe. B Teuenue
CJIEIYIONINX JIBYX CYTOK TeMIlepaTypa BOJbI MOBBIIANACH TOCTOSIHHO, €€ TIOHIKe-
HUI 3a()UKCUPOBaHO He ObUTO. B X0Ne mocnemHux, ceIbMbIX CYyTOK ChEMKH KOJie-
OaHMsI TeMIepaTyphl ObUIM HEe3HAUMTEIbHBI U He npeBbimain 0,3 C.

B urone 2010r. (puc. 2,6, 0, 3, 1) HaOIIOAATNCH HE3HAUYUTEIBHBIC KOJICOaHUs
TEMIIEPaTyphl HA MEKCYTOYHOM MacITade MPH OTCYTCTBUU BHIPAKCHHBIX TCHICH-
U B €€ CYTOYHOM XoJie. J{nana3oH U3MeHEHUN TemmepaTyphl NI HOBEPXHOCT-
HBIX Topu3oHTOB coctaBisl 1°C — ot 25,8C no 26,8C npu cpenHeM 3HaYCHUH
26,3C.

Bo Bpems maiickoii ceemiu 2011r. (puc. 2,6, e, u, m) TeMIeparypa mocTeneH-
HO IOBBINIANACKH, YTO COOTBETCTBYET OOIMUM TIPEJICTABICHHUSIM O TPOTPEBE BOJ B
BECCHHUI TepHOA. JTO MOBBIIIECHHE MPOCICKUBACTCS TOJIBKO HAa MEXCYTOYHOM
Macmitabe, TorJa Kak 3HaYMMBIX OTIUYHMNA MEXIY pe3ysIbTaTaMi H3MEPEHUH, BbI-
MIOJTHEHHBIX B Pa3HOE BpeMs CYTOK, OTMe4eHO He Obl10. CKOPOCTHh MOBBIIICHHUS
TEMIIEPaTyphl BOJBI ObLJIa 3HAYMTEIHHO HIKE, YeM B aHAJIOTUYHBIA MEPUO| Tpe-
JBIIYIINETO TO/Ia — B IOBEPXHOCTHOM ciioe (ropu3ontsl O u 0,5M) 3a Bpemst CheMKH
OHa yBenunumiach Ha 2,6°C.

JlJis aHanM3a CYTOYHOIO XOAa M MEXCyTOo4uHbIX m3MeHeHui PCO, B MOpcKoit
BoJIe ¥ atMoc(hepe ObUIH C/IeaHbl COOTBETCTBYIONIME BEIOOPKH JaHHBIX, TIOJTY4CH-
HBIX B XOJI¢ BECCHHUX ChEeMOK Ha Pa3HbIX Topu3oHTax (puc. 3). CpaBHEHHE CYTOY-
Horo xona PCO, 1Mo TaHHBIM STHUX ChEMOK IMO3BOJISIET BEIICIUTH OOIIUE YEPTHI, Xa-
paKTepHbIe JUIs TIEpHoJia BECEHHETO MPOorpeBa BOJI.

Habnronaemple B 3TO BpeMsi U3MEHEHUS 3aTPAarvBalOT Pa3IMYHbIC XapaKTepH-
CTHKHU TPUOPEKHBIX BOJ, KOTOPHIC BIMSIIOT Ha COJICpKAaHUE HEOPTaHUYECKOrO yT-
Jepojia B MOPCKOH BOJIE M COOTHOIIIEHHE MEXAY ero pasnuuHbiMu hopmamu. Oc-
HOBHBIMH (pakTopamu sBisiorcs u3MeHenne 7CO,, MpoTeKaHWe WHTCHCHUBHBIX
OHMOJIOTMYECKUX M OMOTEOXMMHUYECKHX IMPOIECCOB, H3MEHEHHE TeMIIEpaTyphl BO-
Ie1, 00MeH CO, Mexy Bofiol U aTMocepoii. B oTcyTcTBHE CYIIECTBEHHBIX H3ME-
Heanit B 7CO, 1 TIpA OTHOCHUTEITHLHOM ITOCTOSIHCTBE MHTEHCHBHOCTH OHOJIOTHYE-
CKHUX ¥ OMOTEOXUMHYECKUX IMPOIIECCOB TEMIIEPaTypa SBISICTCS OCHOBHBIM (hakToO-
POM, OTPEACISIIONUM U3MCHEHUsST KapOoHaTHO# cuctemsbl [8]. ITo sToit mpuunne
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BaXEH aHAJIM3 CTETICHU BIUSHUS Pa3NYHBIX ()aKTOPOB Ha HAOIIOJaeMble N3MEHe-
HUSI HEOPTaHUYECKOM COCTaBIIAIONIEH IUKIIa yTiiepoa.
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P u c. 3. Usmenenue pCO, B paitone okeaHorpapuyeckoi miaTopmbl BO BpeMst BECEHHUX IKCIEIH-
mmit 2010u 201 1rr.

Hapsiny ¢ noBsilieHueM TeMIiepaTyphl BOJABI JUIsl BECEHHETO MEpUOAa Xapak-
TepHa WHTEHCU(UKAIUS Tporiecca (OTOCHHTE3a BCIEACTBUE YBEIHUCHHUS MPOJIOI-
JKUTEITFHOCTH CBETOBOTO JHA. B mepwop pa3BUTHS amBeJUTMHTa 00eCredrnBaeTcs

34 I1SSN 0233-7584. Mop. 2udpogus. scypn., 2014, Ne 1



MePEeHOC HEOPTaHMYECKOTO YTiepo/a U3 TIYOMHHBIX BOJ B MOBEPXHOCTHBIN CIIOH,
IJIe TIPOUCXOJIUT €r0 aCCUMUIIAIHS, 0COOCHHO Ha dTare OCia0lieHHs aNBeIUINHTA,
KOTJIa YMCHBIIIACTCS BEPTUKAIBHBIN MEPEHOC BOA M YBEIHUHUBACTCSA TEMIIEPATypa
MOBEPXHOCTHOTO CJI0sl. OJTHAKO YBEIMUYCHUE TEMIICPaTyPhl IPUBOAUT K OOpaTHOMY
pe3ynbraty — yBenuueHuio pCO, B CBSI3U ¢ U3MEHEHWEM KOHCTAHT JIUCCOIHAIIUH
YrolbHON KHCIOTH. OJHUM U3 CIEICTBHN TAKOTO Tepepacrpe/ieliCHUs SBIISICTCS
HEOJTHO3HAYHOCTh n3MeHeHui 3HaueHu PCO,.

JlaHHBIe, MpEICTaBIICHHBIC HAa PHUC. 3, CBUACTENBCTBYIOT, uTo B Mae 2010 u
2011 rr. Ha ropusonrax O u 0,5M Ha MeXCYyTOYHOM MacITade MPOCICIKUBAIACH
TeHaeHus K moBbiieHui0 PCO,. OaHako XapaKkTep 3TOro MOBBINICHHUS OBLT pas-
muanabiM. B mae 2010r., B nepuoxa ocinaOieHus anBeJUTHHTA, HAOTIONAINCh 3HAYN-
TeJbHBIE KoNeOaHus MexxcyTouHbIX 3HadeHnid PCO,, Oosiee BhIpaKeHHBIE B HOYHOE
U yTPEeHHEe BpeMsA. AMIUTUTY bl BHYTPUCYTOUHBIX n3MeHenuit PCO, 3a Bpems Ha-
OJTIOICHUH, OnpeAeTsIeMbIC TI0 PA3HOCTH MEXIY MaKCHUMAJIbHBIM U MUHUMATbHBIM
sraueHusMu PCO,, cocrasisuin 59 u 49 MkaT™M COOTBETCTBEHHO. J[J1s1 JaHHBIX, I10-
JyYeHHBIX B THEBHOE M BeUepHEE BPEMs, 3TH BEIIMUNHBI OBUIH HIDKE M COCTABIISIIH
30wu 33 MkatMm cooTBeTcTBeHHO. Hambonee ycroitunBoe noseimenne PCO, B Boze
HaOIIOIAIOCh HA MEXKCYTOYHOM MaciTabe B HouHOEe Bpems. Jpyroit ocoOeHHO-
CTBIO JIAHHBIX, MOJYYCHHBIX B HOYHOE BpEMsl, SBJSUIACh HAWMEHBIIas Pa3HOCTh
pCO;, mexny ropuzontamu O u 0,5M, KoTOpas He MpeBkILIaia MOTPEUIHOCTH METO-
na m3mepenuit. B mae 2011r. xapakrep usmenenust PCO, B pa3HOe BpeMs CYTOK U
Ha MEXCYTOYHOM MacimTadbe ObUT cXOJeH. BmecTe ¢ TeM MOXKHO OTMETHUTH OoJiee
osIcTphIil pocT PCO, B HOYHOE U YTPEHHEE BPEMsl TI0 CPAaBHEHHIO C PE3yJIbTaTaMH,
MOJy4YCeHHBIMH B JHEBHOE M BeUepHee BpeMs. B Haualle CheMKH 3HAYCHHUS PaBHO-
BecHOro mapuuansHoro aasieHus CO, B MOPCKOH BOJIE B 3TO BpeMsI CyTOK ObLIH
HIDKE, a B KOHIIE CheMKH BhItre, ueM PCO, B armocdepe (puc. 3).

IToBbImeHHE paBHOBECHOTO TMapiuanbHoro nasieHuss CO, B MOPCKOit Bozie Ha
MEXCYTOYHOM MacITade He ObUIO pABHOMEPHBIM U U3MEHSUIOCH KaK B TCUYCHUE CY-
TOK, TaK | 10 Tiryonne. Hanbomapmmm 3a Bpemst HaOII0eHII 0Ka3aJI0Ch TTOBHIIIIE-
Hue PCO, Ha ropuszontTe O M B HOUHOE Bpems, oHO cocTaBmiio 104,3mkarMm. B mo-
BepxHocTHOM cioe (O M) paBHOBECHOE MapIlHaIbHOE AaBJICHNE U3MEHSIOCH B TIpe-
nenax 343,8 — 456,81kat™ npu cpenneM 3HaucHun 438,8 mxatMm. TeHAeHIMS K
pocty pCO, oTMevanach BO BceX Cllydasix, HO ObDia Ooliee BhIpaK€Ha B HOYHOE
Bpems. Ha ropusonte 0,5M MOBBINIICHHE B HOYHOE BpeMs OBLTO HHIKE U COCTABIIS-
1o 74,2vxat™. Bo BpeMsl yTpeHHUX ChEMOK Pa3HOCTh MEXTy BEITUIMHAMY NpUpa-
mieHus Obuia Menbire, 70,9 — 80,41kaT™, B THEBHOE BpeMs OHa cocTtaBisiia 46,8
Mkat™ uist O M u 24,6mkat™ s 0,5m. Takum 00pazom, HanOobIIHE KOIeOaHUS
ObUTH XapaKTEPHBI JJIS MOBEPXHOCTHOTO ropu3oHTa 0 M.

OOmmii xapakTep U3MEHEHUH paBHOBecHOTo mapruansHoro nasneHus CO, B
MOPCKOH BOJIe HAa MEKCYTOYHOM MacIiTabe OBUT CXOJICH /IS Pa3HbIX TOPU30HTOB:
BO BCEX Clydasx B HaudalbHBINA meproz HabmoaeHuit pCO, Bo3pacTtano OwicTpee,
YeM Ha 3aKJIIOYUTENBHOM dTare cheMKH. COrllacHO JaHHBIM, TIONYYEHHBIM B Be-
YepHee W HOYHOE BpEMsl, MOCJEC WHTCHCUBHOTO TIOBBIIICHUS B TEUCHHE TEPBBIX
TpeX CyTOK HaOoAcHNi HacTynana ctadbunusaius PCO, u ero najgpHEHINe H3Me-
HEHHsI CTAaHOBWJINCH HE3HAYUTEIBHBIMU — B TIpesienax 1%, 9To He MpeBbIIaeT I1o-
rpenHocTd MeToa u3MepeHus. COrllacHO JaHHBIM, MOJyYEHHBIM B YTpEHHEE W
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JTHEBHOE BpeMsi, poucxoani MeieHHbIH pocT PCO,, KOTOPHIN MPOJ0IDKAICS U B
MOCIEYIONIHE JTHU.

CyTOYHBIH X0/ XapaKTEPHU30BAJICS YMEHBIIIEHHEM PA3HOCTH MEX/y JHEBHBIMHU
1 HouHbIMH 3HaueHUsAMHU pCO, ot 160 MkaT™ B Hauase sxcneauiuu B Mmae 2010r.
no —10mkaTM B koHne skcrieanmmu. B mae 2011r. xapakrep n3meHeHuid ObLUT 00-
paTHBIM: Pa3HOCTh MEXJy JTHEBHBIMU M HOYHBbIMH 3HaueHussMH pCO, yBenmn4nBa-
nack ot —10MkaTM B Havane 10 10 mMxaT™ B KoHIle dkcreunuu. CormocTaBieHue
9TUX JaHHBIX C XOJIOM Temmeparypsl (puc. 2) mokaseiBaet, yto B Mae 2011r. Ha-
0JTI01ATI0CH TIOCTETICHHOE YMEHBIIICHHUE POJTH TICPBUYHO-TIPOTYKIIMOHHBIX ¥ YBEIH-
yenue poiu (usuueckux (temmeparypa) daktopo. IToJ0KUTETbHBIC 3HAYCHHUS
Pa3HOCTH MEXAY JHEBHBIMH U HOYHbIMH m3MepeHusmu pCO, CBUIACTEIBCTBYIOT,
YTO JHEBHOW MpOrpeB BoJ MpUBOAWT K yBeiuuenuto pCO,, Toraa Kak OTpHIa-
TEeJIbHBIC 3HAYCHHUS YKA3bIBAIOT Ha MpeuMyliecTBeHHoe u3bsitue CO, B MepBUYHO-
NPOJYKIIMOHHBIX MPOIIECCax B JTHEBHOE BPEMsl, KOTOPOE HE MOXKET ObITh CKOMIICH-
cupoBano yBeiuueHueM PCO, B pe3ynbTare MUCCOIMAIMHM TPOU3BOAHBIX YTOJIb-
HOU KHCJIOTHI IO/ BIUSHUEM JHEBHOTO mporpeBa Boja. B mae 2010r. Takas kapTu-
Ha OCJIOXKHSUTACH BIMSIHUEM alBEJUTHHTA Ha CTaJIMU ero ociadieHus. Pe3koe nane-
HHE TEMITEPATyPhl BOJBI B MEPUOJ, MPEAMICCTBYIONINA dKCIIECUIIMOHHBIM HCCITe-
JIOBAHUSIM, M €€ CYIIECCTBEHHBINA POCT B TMEPHO MCCICAOBAHUN ONMPEICTHIN Mpe-
UMYIIECTBCHHOE, HO ocja0eBarolee BausHuE ¢usnueckux (axropoB Ha pCO, B
MOBEPXHOCTHOM cjioe. [Ipu 3ToM pa3HOCTh MEXy NHEBHBIMH W HOYHBIMHU 3Haue-
ausimu pCO, ObUTa 3aKOHOMEPHO MaKCHMAJIbHOM B HaYasae SKCIEAUIIHOHHBIX HC-
CJICJIOBAaHWH W CHMXKAJach M0 Mepe OCJIabJIeHHs alBeJUIMHTa M rmporpesa Boja. Ha
9TOM (POHE yBETMUYHMBAJIACH POJIb MEPBHYHO-NIPOAYKIIMOHHBIX MPOIECCOB, HHTCH-
CHUBHOCTH KOTOPBIX BO3POCIIA B PE3yIbTATEe MOCTYIUICHHS OHOTCHHBIX 3JIEMEHTOB B
nepuoj anBeunHra. Kak pe3ynbTar, BAUsSHAE OHONOTHYESCKUX (HAKTOPOB K KOHILY
9KCTIETUITMOHHBIX MCCIIEJ0OBAaHUN CTao mpeodianarommuM. MoXXHO Mpe/noarars,
YTO JanbHEHIIAas SBOJIOIHUS KapOOHATHOW CHCTEMBI B OTCYTCTBHC AalBEJLTHHTA
npotekaia mo cueHapuio 2011r. 3to 00BsCHAET COBNAEHNE XapaKTEepPUCTUK Kap-
OOHaTHOM cHcTeMbl B KOHIle 3kcrieauiuy B Mmae 2010r. u B Havasne uccie10BaHuii
B Mae 2011r.

Nsmenenue konnenTpanuu 1CO, HA MEKCYTOYHOM MAcCIITa0e B Pa3IndHOE
Bpemsi cyTok B Mae 2010u 2011rr. npeacrapicHo Ha puc. 4. XapakTep U3MEHEHHUS
kouieHTpaiuu TCO, B X0/1e 3TUX ChbeMOK ObLT paziuucH. B mae 2010r. Habmrona-
Jach YCTONUWBAS TCHCHIUSA K CHIDKCHUIO KOHIeHTparuu 1CO, Ha pa3HBIX TOpPH-
30HTax. 3a Bpems HaOmoneHnii Ha ropu3oHtax O m 0,5M oHa yMmeHbIIMIach Ha
6,4% ot HavaabHOU BenuuuHbl. B Mae 2011r. mpoMCXOAHUIN HECYIECTBEHHBIE KO-
nebanus koureHTpanud TCO, Ha pa3HBIX TOPHU3OHTAX, a TUAMA30H ¢¢ U3MCHEHUI
ObUT 3HAYUTEIIBHO yike. MakcuMalibHash Pa3HOCTh MEXK/y KOHIICHTPALUSIMH Ha TO-
pusonte 0 M cocrasisia 2,8%,Ha ropuzonte 0,5M — 2,4%0T COOTBETCTBYIOIINX
MaKCHMAaJbHbIX 3HAYCHUH.

JI1s1 OLICHKY THAMIA30HOB M3MCHEHHS U3MEPSEMBIX MoKa3aTeneil BO BpeMs pas-
JMYHBIX ChEMOK OBLTM PACCUUTAHBI OTHOCHTEIBHBIC PA3HOCTH MEXIy MaKCHMAalTb-
HBIMH U MUHUMaNbHbIMK 3HaueHUsAMU PCO, u TCO,, BhIpakeHHbIC B MPOICHTAX
M0 OTHONICHHUIO K MX CPEHUM 3HAUCHHSM JIJIsI COOTBETCTBYIOIIMX FOPU30HTOB. B
tabn. 1 npusenens! 3HaueHust i1 PCO,, B Tabn. 2 —ang TCO, no pe3yabraTtam
Mmaiickux ceeMok 2010u 2011rr. [IpuBeaeHHbIC 3HAUEHUS TIOKA3bIBAOT, YTO B IIE-

36 I1SSN 0233-7584. Mop. 2udpogus. scypn., 2014, Ne 1



aom g pCO, xapakrepHa 60mbias BapuabenbHocTh, yeM it 1CO,. Uurepec-
HBIM TMpeACTaBIseTcs (PaKT, yTO auana3oH u3MeHeHus 3HadeHuit PCO, B mepuoa
ocnabeHus anBe/UTMHra ObUT HECKOJBKO MEHBIIIE, YeM MPH €ro OTCyTcTBUH. Hau-
6onpinas ammntyaa usMenenunit PCO, Oblla OTMEUYCHA BO BpPEeMs HOUHBIX M YT-

PEHHUX CBEMOK.
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Tabnupma 1

Jlnana3zoHbl OTHOCHTEILHBIX H3MeHenuii pPCO, (A'pCO,,%),
amMnInTyAa u3MeHenuii (At,°C) n cpeHue 3HaueHns: Temneparypsi (i, ,°C)
B pa3Hoe BpeMmsi cyTok B mae 2010 m 2011 rr.

I v6uHa. M XapaxkTe- Maii 2010r. Maii 2011r.
YOUHa M ocruiu | 7:00 | 12:00] 18:00] 23:00 | 7:00] 12:04 18:00] 23:00
A'pCO, 113 6,7 74 13,7 17,2 10,7 9,0 247
0 At 6,6 9,1 9,0 9,8 2,1 2,2 14 15
tep 177 171 178 176 171 172 175 17,3
A'pCO, 11,7 11,9 78 132 164 116 10,1 183
0,5 At 6,8 11,2 9,2 9,8 2,1 2,2 14 15
tep 175 163 177 174 171 172 175 173
Tabnuma 2
Jlnana3oHbl OTHOCHTEJILHBIX H3MeHeHuit TCO, (A'TCO,,%)
U TeMnepatypHble xapakTepucTuku (°C) B pa3Hoe BpeMsl CyTOK
B Mae 2010 u 2011 rr.
I'my6una, | Xapaxre- Maii 2010r. Maii 2011r.
M puctikn | 7:00 | 12:00] 18:00 | 23:00 7:00 | 12:00| 18:00] 23:00
A'TCO, 2,9 6,2 3,6 5,0 2,2 14 15 1,8
0 At 6,6 9,1 9,0 9,8 2,1 2,2 1.4 1,5

tep 1v,7 171 17,8 17,6 17,1 17,2 175 173

A'TCO;, 3,2 6,2 4,7 42 19 1,0 14 1,7
0,5 At 6,8 11,2 9,2 9,8 2,1 2,2 1,4 15
tep 175 16,3 17,7 174 17,1 17,2 175 173

B xapakrepe m3menenunit TCO, npocnexxuBaercs apyras 3aKOHOMEPHOCTD:. B
HepHo. OCIa0IeHNs anBeJUIMHTA JUANa30H N3MEHEHHUH 3TOM BeINYNHBI OBLI IIUpE,
yem B Mae 2011r., xora nonyueHHbIE Pe3yIbTaThl ObUTH O0Jiee OAHOPOIHBIMH.

Wnas curyanus Habmronanack B utosie 2010r. (puc. 5). ChemMka mpoBoanIach
BO BpeMsi JayHBEJIJIMHIA, [I03TOMY TeMIIepaTypa BOJbI Koje0alach B OYEHb Y3KHX
npezenax. PaBHOBeCHOE MaplyaibHOE NaBICHUE YITIEKUCIOrO ra3a B MOPCKOW BO-
Jic B TCUYCHUE BCEil CheMKH ObLIO 3HAYHMTENBHO BBIIIE, 4eM B aTMocdepe (puc. 5, a,
8, 0, ac). Cyrounsrit xox PCO, B THEBHOE BpeMsl XapaKTEPH30BAJICs TOBBIIICHHBI-
MU 3HauYeHusAMH. MakcumansHoe 3Hauenne PCO, (480 Mxat™m) Taxke 3apuKCHPO-
BaHO B JHEBHOE BpeMs, MUHUMaJbHbIE — B HOYHOE. Pa3HOCTh MeXOy 3HaYCHUSIMU
pCO, B nHEBHOE W HOYHOE BpeMs OblIa BCETIa MOJOKUTEIBHON M Kosiebanach B
Hepron dKcreanMy B auamnazoHe 5 — 40 mkarm. Kakoro-nmmbo cratucrudecku
3HaYMMOT0 TpeHIa He HaOmonanock. Takol xapaktep nsMeHenuit pCO, yka3biBa-
eT Ha TO, YTO TEeMIIepaTypa SABJUIACh OCHOBHBIM (DaKTOPOM, ONPEAEISIOIIUM CY-
TOYHBIN XOJ1 3TOTO MapameTpa. B yCIOBUSAX OTHOCUTEIHLHO HU3KOW HHTEHCUBHOCTH
NEePBUYHO-TIPOIYKIIMOHHBIX MIPOLIECCOB, KOTOPBIE MOICPKUBAIOTCS B JIETHEE Bpe-
MS B 3HAYUTEIHHOM CTEIEHH MPOLIECCAMU PEreHepalni U PEUUPKYIALUN OHOTeH-
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HBIX DJIEMEHTOB | yIiiepoja B (POTUIECKOM CJI0€ BOJI, CYTOUYHBIH X0J TeMIIepaTyphI

CTaHOBHTCSI OCHOBHBIM (hakTopoM, onpenaenstonmM ysenuueHue pCO, npu THEB-
HOM OPOTPEBE BOJ M YMEHBIICHUE 3TON BETUYUHBI B HOUHOE BPEMsI.
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Horpaduuaeckoii miardopms! B uroie 2010r.
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Junamuika n3MeHennii kounenrpaiuu 1CO, (puc. 5,6, 2, e, 3) aBisgercs 6ojee
WHEPTHOU XapaKTEPUCTHKOW KapOOHATHOW CHUCTeMBI. B TedueHHMe ChEeMKH OTMEda-
IOTCSI OT/IENIbHBIC TOBBINICHUS KOHIeHTpauuu TCO,, KOTOphIE CKOpee XapaKTepu-
3YIOT MEKCYTOUYHBIC U3MCHEHUS B PE3yNbTaTe TUHAMUKH BOJ, @ HE CYTOUHBIN X0/
10J] BIIUSTHHEM W3MEHEHHUH TEeMITepaTypbl U HHTEHCUBHOCTH OMOJIOTHYECKUX IMPO-
rieccoB. Tak, noBeimeHre KoHieHTpaud 1CO, ObU10 0TMEUEHO YTpOM 24 HIOIs.
TToBbIIIIEHHBIC KOHIICHTPAIIMA OTMEUAINCH B TATbHEHIIIEM B TeUeHHE TOTyTOpa Cy-
TOK, JI0 HOYHOW CheMKH 25 HI0JIs, MoCcie Yero MPOU30IUI0 UX OBICTPOE CHIKEHUE.
Taxkol xapakrep u3mMeHeHus kKoHreHTparmu 1CO, MoXeT OBITh CBSI3aH C M3MCHE-
HHEM XHMUYECKOTO COCTaBa BOJ HA MEIKCYTOYHOM MaciiTade, a He C JIOKATbHBIMU
MpoIeCcCaMy BHYTPUCYTOYHBIX U3MCHEHHIA.

[IpencraBnenHsie B Ta0N. 3 XapaKTEPUCTHKH AUana3oHoB n3MeHnenuit pPCO, u
TCO; Bo Bpems nronbckoii cbeMkr 2010r. moKa3bIBaIOT, YTO HHTEPBAN ATHX H3MeE-
HEHUH TS TapIaIbHOTO JaBJICHUs ObLT MEHBINE, YeM BO BPEMs 00CHX MalCKUX
CheMOK. JMama3oH OTHOCHTENBHBIX M3MEHEHUH KoHueHTpaiuu 1TCO, Obl1 00JIb-
ure, yeM B Mae 2011r., Ho menblie, yeM B Mae 2010T. AGCOMOTHBIE 3HAYCHHUS
KOHIICHTpAIM OBLTH HUKE, YeM BO BpPeMsl MalCKUX CheMOK. BO3MOXXHOU MpHYH-
HOMW ATOTO SBISICTCS WHTCHCHBHAS aCCUMUIISIINS, BCIEJCTBHE KOTOPOI MPOHCXO-
JIUT TIOHVDKEHHUE KOHIICHTPAIH PACTBOPEHHOTO HEOPTaHHYECKOTO yriiepoja B M-
BEPXHOCTHBIX BOJAX.

Tabnuma 3

Juamazonnl A'pCO, u A'TCO, (%) u TemneparypHbie xapakrepucruku (°C)
B pa3Hoe BpeMs cyTok B uioJe 2010 .

Xapakre- pCo, TCGO,
TayOurma, v | kn [ 7:00 | 12:00] 18:00] 23:00] 7.0 12:00] 18:00] 23:00
A 37 35 33 63 40 42 41 35
0 At 05 06 09 08 05 06 09 08
te, 262 264 264 262 26264 264 26,2
A’ 48 25 33 30 34 27 31 25
0,5 At 05 06 09 08 05 06 09 08
te 262 264 264 262 26264 264 262

JInst OLeHKH CKOpocTH M3MeHeHus paBHOBecHOro PCO, B MOBEPXHOCTHOM
cinoe u Hanpasienus notoka CO, Ha puc. 6 npencTaBineHsl rpauky pasHOCTH Me-
xny PCO, B Boae u atMocdepe. X0 3TUX rpadUKOB IMOKA3bIBAET, YTO KaK BO Bpe-
Ml ocrta0JIeHHs alBEJUIMHTA, TaK M B €70 OTCYTCTBHE JUIS IIEPHO/Ia BECEHHETO Tpo-
rpeBa BOJ XapaKTepHa TeHAEHIUS K yBenmdeHuto rpaauentra pCO, (ApCO;,) mex-
Iy Bonoi u atMocepoii. Eciu mepBoHauanbHbIe 3HaUCHHS B X0A€ 00X MaCKUX
ChEMOK ObLIH OJIM3KU K paBHOBECHBIM, a B Mac 2011r. HaOmonanaces uapasus CO,
u3 aTtMocdepsl, MOATBEPXKAAIONMas BEIYIIyI0 POJb NEPBHYHO-IPOIYKIIHOHHBIX
npoueccoB B accuMuinpoBanuu CO,, TO B JalbHEHIIEM BCIICACTBUE MOBBIIICHUS
ApCO, ycTaHaBIMBAJIOCh CPABHUTEIBHO CTAOMIBHOE COCTOSIHHE 9Ba3HH, NPH KO-
TOPOM YTJIEKUCIIBIN Ta3 BeiAesercs B atMocdepy. Takoe e cocTosHEE OBLIO Xa-
pakTepHo U [uis neTHel chemku 2010r.
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P u ¢. 6. I'paduxu usmenenus pasHocta PCO, B mosepxuoctHOM cioe (0 M) u B armocdepe B paii-
oHe okeaHorpaduyeckoii mwiardopmsl B Mae 2010r. (a), urone 2010r. (6) u B mae 2011r. ()

B mae 2011r. (puc. 6, 6) ApCO, B TeueHHne MEPBBIX TPEX CYTOK HAOIIOMCHHIA
YBEITMYUBAJICS CPABHUTEIBHO PAaBHOMEPHO. B nanbHeieM B JJHEBHOE BpeMs €To
POCT MPOIOIDKUICS, HO CKOPOCTh 3HAYUTEIILHO YMEHBIIHIACK. /151 TaHHBIX, TIONTY-
YEHHBIX B JIPYrO€ BpeMsl CYTOK, ObLITH XapaKTepHbI (QIYKTYyaIllH, B X0/1e KOTOPBIX
MIEPUOJIB POCTA CMEHSITUCH MEPUOIAMH TTOHMKEHMS.

B untone 2010r. ycTOHUMBBIX H3MEHEHHI HA MEKCYTOUHOM MaciTade He Ipo-
CIICKUBAJIOCh — JUISl BCEX BPEMEHHBIX BBHIOOPOK OTMEYAIUCh Pa3HOHAIPABICHHbBIC
KojeOanwsi. 3HaUYCHHS, TOMydEeHHBIC B JHEBHOEC BpEMs, BO BCEX CIydasx ObUIH
BBIIIC, YeM B HOYHOE. Pe3ynbTaThl yTpEeHHHX M BEYEPHUX CHEMOK, KaK IPaBUIIO,
3aHMMAJIU POMEKYTOYHOE MOJI0KESHUE MEXKIY STUMH I'PAaHUYHBIMH 3HAYCHUSMH.

BrIBOIBI

[TomydeHHBIC IKCIEPUMEHTAITLHBIC JAHHBIC MTO3BOJIMIIH MTPOCICIUTH CYTOYHBIN
XOJI ¥ MEKCYTOUYHbIC M3MECHEHHS COJICPKaHHS YTIICKHUCIIOro Ta3a U paCTBOPEHHOTO
HEOPTraHWYIECKOTO yIiiepoaa B mpuOpekHbIX Bogax FOxkHoro 6epera Kprima B yc-
JIOBHSIX TIOBBIIIICHUS TEMIIEPATYPBI MOBEPXHOCTHOTO CJIO0S BOJ B BECCHHUH TIEPHUOI,
a TaKKe CTa0WIBHO BBICOKHMX TEMITEPATyp B JICTHHI niepruona. B oauH u3 akcnenu-
[UOHHBIX TIEPHOJOB BECEHHUH IMPOTPEB BOJ XapaKTEPU30BAJICS CYIIECTBEHHBIM
MIOBBIIIICHUEM TEMIIEPATyp MPH OCIA0JCHUY anBeJUTMHTa. BBUIO MMOKa3aHo, 4To Xa-
PaKTEPUCTUKHA CYTOYHOTO XOJIa U MEKCYTOUYHBIX U3MECHEHUI KOMIIOHEHTOB Kap0o-
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HAaTHOW CHCTEMBI, B TIEPBYIO OYepe]b PAaBHOBECHOTO MapIHAILHOTO JAaBJICHUS yT-
JIEKUCIIOTO Ta3a B TIOBEPXHOCTHOM CJIO€, B 3HAUMTENIBHON CTENEHH OMPEAEISIOTCS
THIPOJIOTHUCCKUME XapaKTePUCTHKaMK (TeMIIepaTypoi) ¥ MHTCHCUBHOCTHIO Tep-
BUYHO-TIPOYKIIMOHHBIX MPOLECCOB. 3HAUNUTENBHOE CHUKEHHE TEMIIEpaTyphl BO-
IIbI, XapaKkTEepHOE B MEPHOJ Pa3BUTHUS alBEIUTMHTA, MPUBOAUT K YMEHBIIEHUIO a0-
comoTHbIX 3HaveHui PCO,, a UHTEHCUBHBIA MPOTPEB BOJ B MEPUO]] OCIa0OICHUS
amBeJUTMHTA — K UX YBEJIMUYCHUIO BCIICICTBUE NMPe0OIaatoero BIHSHAS TeMIepa-
Typbl. Cyrounslit xoq PCO, B mepuoa ocnabiieHus! allBeJTHMHTa XapaKTepU3yeTCs
MaKCHMAaJbHBIMI BEIMYMHAMU B THEBHOE BpeMs. AHAJOTWYHBIN CYTOYHBIA XOJ
pCO, xapakTepeH u JyIs JIETHETO IMeprojia, KOTr/Ia MePBUYHO-TTPOAYKIIMOHHEIE TIPO-
LIECCHI MOJNEPKUBAIOTCS B 3HAYUTEIBHON CTENEHM 3a CUET IPOIIECCOB pereHepa-
[IUU OMOTEHHBIX 3JIEMEHTOB M CYTOYHBIA XOJ TEMIIEPATYP MOBEPXHOCTHOTO CIIOS C
JTHCBHBIM MaKCUMYMOM OTpeeIisseT MakcuMainbHble BenuunHbl PCO, B AHEBHOE
Bpems. JlJig ieTHero mepuoja xapakTepHbl Beicokue 3HaueHusi PCO, B MOBEpXHO-
CTHOM CJI0€ MOPCKOW BOJIBI, MPEBBIMIAIONINE COOTBETCTBYIOIINE 3HAUEHHUS B aTMO-
cdepe, T. e. HabmMOMAETCs IBA3Us YTIEKUCIOTO ra3a U3 MOPCKOW Cpeisl B aTMO-
cdepy. BecHoli, B meprnol HHTEHCUBHBIX MEPBUYHO-TTPOAYKIIHOHHBIX MIPOLIECCOB
Ha 3aKIIOYUTEIHHOM DJTarle OCIAa0JIeHHs alBeJIMHra OHOJIOTHYECKHE MPOIECCHI
MPEeBATUPYIOT HaA (HU3MUECKUMH, YTO MPUBOJUT K MHBA3UH YTIIEKHCIOTO Tra3a Hu3
aTMoc(epsl B MOPCKYIO BOLLY.
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AHOTALISA Ha mincraBi HaTypHUX JOCIIIKEHb, BUKOHAHUX B TpaBHi Ta nunHi 2010p., a Takox B
tpaBui 2011p., aHani3yl0ThCsl 3aKOHOMIPHOCTI 0OOBOTO X0y Ta MKIOOOBUX 3MiH PiBHOBaXKHOTO
napuiajJbHOTO THUCKY Byriiekucioro rasy (PCO.) Ta KOHIEHTpaLil CyMapHOro pO34HHEHOTO Heopra-
nivnoro Byriemnio (TCO,) B moBepxHeBoMy mmapi npubepexHux Box YopHoro Mopst. OGroBOprOETHCS
BIUIUB TiJPOJIOTIYHUX XapaKTEPUCTHK BOJ (TEMIepaTypH) Ta GiOJIOriYHHUX IPOLECIB, @ TAKOXK JIMHA-
Mik# BoA Ha J000Buit Xix i Mixkno6oBi 3Minn PCO,, TCO,, a Takox pizuuui PCO, B MoBEpXHEBOMY
mapi BoJu Ta NpUBOAHOMY Liapi armMoc(epu. [lokasaHo, 1o TeMneparypa BOIH € OCHOBHUM YHHHU-
KoM, 1110 BiuuBae Ha BeianunHy PCO,, B mepioa amBemiHry Ta JITHHOTO MPOTPiBaHHS BOJ, TOAI SK B
repios; BECHSHOrO MPOTPiBaHHS BOJ Y BIJCYTHICTh alBENiHI'Yy MOKHA IPHIYCKATH IICPEBaXAOUUil
BIUIUB [IEPBUHHO-NPOAYKIIHHUX MIPOLECIB.

KirouoBi ci10Ba: piBHOBaXKHHI MapIialbHUN THCK Byriekucioro rasy (PCOy), cymapHuii pos-
yrHeHn# HeopraHiunuii Byriens (TCO,), 1060Buit Xij, Mixk1000Bi 3MiHH, TOBEPXHEBHUHT [Iap, npuode-
pexHi Boau YOpHOTo MOpS, alBeIIiHT.

ABSTRACT Regularities of diurnal and inter-diurnakiaions of carbonic acidpCO,) equilibrium
partial pressure and concentration of total dissblnorganic carbonTCO,) in the surface layer of
the Black Sea coastal waters are analyzed baséd @tu research in May and July, 2010, and in
May, 2011. Influence of water hydrological charsistics (temperature), biological processes and
water dynamics upon the diurnal and inter-diurraiations ofpCO,, TCO, and differences giCO,
in the water surface layer and the atmospheric-s@dace layer is discussed. It is shown that the
water temperature is a basic factor influencingvlleie ofpCO, during the periods of upwelling and
water heating in summer, whereas during water hgati spring when upwelling is absent, influence
of primary-production processes can be assumed twiinating.

Keywords: equilibrium partial pressure of carbonic agi€(,), total dissolved inorganic carbon
(TCO,), diurnal variation, inter-diurnal changes, sueféayer, Black Sea coastal waters, upwelling.
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