IMepBas HayYHan WIKOJIa MOJIOQbIX yHEeHbIX H
cneymnanmncroB «AKTyanbHbie Bonpocsi
PaynOHaNIbHO MCIOJIb30BaHWA BOOgHbIX

Onoriorn4ecKknx pecypcoB»

FTMMAOAPOMETEOPOJIOFMYECKOE
OBECNEYEHME NMPOMBLILUJIEHHOIO
PbIBOJIOBCTBA B YCJIOBMUAX
COBPEMEHHbIX A BMEHEHUU
KIIMMATA C UCINOJIb3OBAHMEM

HOBbLIX BUOOB _
OKEAHOJIOT'MYECKOM
MHOOPMALIUM

YEPHbLILUIKOB Nasen NerpoBsuu
0-p 2eoep. HayK, npogheccop okeaHos102uuU
(®ryr «<AmananmHUPO»,
banmuuckul ¢hedepanbHbIl yHUBepcumem
umeHu NMmmaHyuna Kanma, 2. KanuHuHapaod)

Atlantic
Research Institute
of Fisheries &

Oceanography

A
Immanuel Kant
Baltic Federal
University

of Russia




o = -
= =

—==

KpacHbiv uBet - 1948 - 1991 rr.

3eneHbIn uBet - 1992 - 2008 rr.

Cunun uer - 2009 - 2013 rr.
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- WccneposaHus GMONOTMYECKUX PECYpCOB

— - (1948-2013rr.)

Muposoro okeaHa B okcneauuuax AtnantHUPO
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“OCBOEHMUE ITPOCTPAHCTB
N PECYPCOB MUPOBOI'O OKEAHA

AIBJISIETCS OTHUM W3 IJIABHBIX HANPABJICHUI PAa3BUTHS
YyeJI0BeYeCKOoM UBIWIM3auM B TperbeM ThICSYeIeTHH.
CylniHoCTh HAIIMOHAJILHOM NMOJIMTHKY BEAYIIMX MOPCKHX JIEP:KaB
1 00JILIIMHCTBA rOCyIapCcTB MHPOBOIO COO0IIECTBA B 0003PUMOM

OyIylIeM COCTABAT CAMOCTOSAITEIbHAA AT ILHOCTh 3

M COTPYTHHUYECTBO B 0CBOeHNMH MUPOBOI0 0KeaHa,
a TaK)Ke HeM30e;KHOoe CONIePHUYECTBO B 3TOM 00J1acTH”

- Mopckas ookmpuna Poccuiickoi Dedepauuu na nepuoo 00 2
(Illoonucana Ilpesudenmom P® 27 urons



MupoBoe pbi6bONOBCTBO cenuac

1. MupoBoM BbINIOB CTabUnNu3anpoBarica Ha ypoBHe OKOJoO
100 MINH. T B rol, HO NOTPEOHOCTbL B 3KONMOIrM4YeCcKn U
reHeTU4YeCKM YNCTbIX Onopecypcax okeaHU4eCcKoro
NPOUCXOXAEHUs pacTeT

2. PeanbHble pe3epB yBefIM4eHUSA BbIfioBa:

- Kpynb AHTapkTUKKU; no oueHke AHTKOMa (2011)- okono
7 MNH. T MJTH.T; TONTbKO B ATNaHTU4YECKOM CEKTOpe;

- ctaBpuaa KOTO (no pa3HbIM oueHKaMm, oT 1 A0 4 MIIH.T)

3. MupoBoe okeaHn4yeckoe pbIoONOBCTBO NOMY4NNIO
HOBOE Ka4yeCTBO: HOBbl€ TEXHOSIOrMn Jo0bLIYU U
nepepaboTkn. HoBoe KayecTBO NpUobpeTaeT U HaykKa

4. Ponb Haykun Bo3pocrna, Tpebyetca 6onee rnybokoe
NoHMMaHMe MacluTaboB N MexaHU3MoOB
dopmMupoBaHUA U NU3MEHEHNN OUOSTIOrMYECKOU U
NPOMbICNTOBOU NMPOAYKTUBHOCTU. 3@ pyOexXom - Oym
NPOMbLICFIOBOU OKEaHOJIornum

5. MosiBMNucbL HoBble BUAbI UHOPpMaL U, HoBbIe
TEXHONOrMmM XpaHeHns n o6padoTkn, 06 LEeMbI
nHcpopmMauum 06 okeaHe BO3POCNN MHOFOKPaTHO, HO
3HaHMM NOKa He NpubaBunun



B 2013 r.
[lpaBuTEenocTtBo PP
yTBepauno

«[lporpammy

pa3BUTUA PbIOHOIO
XO35UCTBa

Poccuuckomnm

Pegepauum Ha
nepuvon Ao 2020 r.»

[Iporpammoun NnpeaycMoOTPEHO
yBerimdyeHMe POCCUNCKOro Bbif1O0Ba

K 2020 r. 4O 6 MJIH. TOHH




CeBepHbliit

Z=zepo-3anaaHblit
MOPCKOW NyTb

npoxoa

rHO3UpyeMan Nnowaab nbaa (cpeal
N0 NATV MOAENAM Ans CeHTAGPA),
2070-2090 rr.
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- - " ImOCHETEMM crpyerypa |



ATnanTuyeckan

Tpecka

CxymBpus

Crymbpus,
[ ony6on TyHey

Hopeemckan

censne

AnYayc,
-
Capanna

Bo3moxHble U3MeHeHWs B pacnpeaeneHun oT-
AenbHbiX BUAOB pbibbl B Hopeexckom n bapexue-
BOM MOpPsX BCNEACTBUE POCTa TeMMepaTypbl oKea-
Ha Ha BeanuunHy ot 1°C go 2°C.
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CoBpeMeHHble 1 MPOrHo3npyemble ynoBbl

Boinos Tpecku Buinoe kpeserkn
(ThICAY TOHH) (ThICAY TOHH)
500 1 A 5 \ !
450 S 5 1o
03 + 100
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350 == 80
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200 | - 50
150 -
30
100 20
50 10

= Tpecka ~ Kpesetka

CBA3aHHble C KNMMaTOM U3MEHEHWA YNI0BOB TPECKU U KPeBeTKM
86113K MpeHNaHaUM B NPOLWNIOM M oueHKa ByayLumx YNnoBoB.

0 * 0
1900 1920 1940 1960 1980 2000 2020 2040 2060

MepemelwmnBaHve Boa v NyTn nepemewieHns poibb

OcHoBHble  BOAHbIE  MacChl
B painoHax Wcnanaum-Bocrou-
Houi [peHnaHaun-AH-MaieHa.
KpacHbiMu cTpenkamu nokasa-
Hbl FIaBHbIe NYTU NepeMeLLeHNns
ManbKoB M pbibHON Monoaun
[10 0fiHOrO roga.

[l pernalcRoe Mope

AR Manen

Vicnanacroe Mope

JaTCrRMb
'TIH YIIVIE




Ncrtopunueckmne uameHeHus
nyrem murpauum

16

Moronoebe Hepecrﬁl.ueﬁcn cenban v TeMmnepartypa

(MUNAMOHBI TOHH)

(G =]
4.3

1900 1920 1940
= Moronosse HepecTaAuleRca
BEeCHOR censawm

1960 1980
— Temnepartypa

3anackbl HOPBEXCKOW CenbAn BeceHHero
HepecTa 3Ha4YUTeNbHO BO3pPOC/nv Ha NpoTs-
>eHun Tennoro nepuoga 8 1920-1930-e
roabl 1 3aTtemM pe3Ko CoOKpaTunmchb, Havn-
HaAa ¢ koHua 1950-x rogos. M36bITOYHbIN
BbIZIOB CTan OCHOBHOW HPM‘IMHOV‘ no4yT™wm
MOJSIHOMO NCHE3HOBEHUA NONYNALUNK, XOTH
noxonogaHve KnumMmara, BO3MOXXHO, TarxKe
BHECNIO CBOW BKNaa

MNameHeHUA MuUrpaumoHHbiX nyrten, a
Tak>Ke paoHOB Harysa v 3MMOBKWN HOP-
BEXCKOW cenbawn, HepecTAulencsa Bec-
HOM, BO BTOpOW nonosuHe 20-ro Beka (a).
O6bitHBLIFR MUTPAUMOHHbBIN MapLpyT ANA
Tennoro nepuoaa ao 1965 roaa (6-8). MNo-
cne BbIHOCaA MOPCKONo NbAa U NpecHown
BOAblI N3 APKTUKKW, NPpUHECLUEero xXonoa-
HYIO, HU3KO coneHyio sBoay B8 BoctouwHo-
Mpennanackme wu  BoctouHo-Ucnawna-
CKUe TeYeHUs M1 A0 MOoYTU MNOSMHOIo nc-
yeszHoBeHus ctanaa 8 1968 roay. (r) B ne-
puyuoaA  HWM3KOW 4YUCNEeHHOCTWM CcTaaa
(1972-1986 ). (n) CoBpemeHHbIe Mmur-
PaunoHHbIEe NyTu.

L ) Paionbl Hepecra
» Pahonbl o6utanna monoaHsaKa
@ OcHOoBHbLIE PANOHbI KOPMAEHUA
=% MyTn murpauyunmn Ha Hepecr
“—  [yTy Mmurpaunm K panoHam KopmMneHmns
@ MNyry murpaunn Ha Hepecr.




U OHO HUKO20a He HaYuHa-

J10Cb TMaxK paHoO BecHOU .

HKonpap Creddhan.
HKonopaackuin Yrusepcurer. CLLUA

PacnpocrpaHeHmne 30HbI TasHusa
lpeHnaHAcCKoOro neagHMKoOBOro WmuTa
(MakcumanbHasa naowaab 30HbI Ta-
AHMA, 1979-2002 rr)

(105 km2)
7
6
-
5
4
Mnowane Ce30HHOrO NOBEPXHOCTHOrO TasHUA PEeHNAHACKOrO NeAHUKOBOIro WUTa HaBMIOAAETCH CO cnytHuka ¢ 1979 .
3 VI XapaKTEpU3YeTCA NONOKUTENEHbLIM TPEHAOM. 30Ha TasHUA, rAe NIeTHee HarpeBaHne NPespaLLaeT CHer 1 e[ Ha Kpasax nen-
HUKOBOTIO WMTa B O3epa Tasfon BOAbI, PacnpoCTpaHMAack BHYTPb leAHUKa 1 NOAHANACH A0 PeKOPAHORA BLICOTHI B nocnen-
2 S e S Hue roael. NpocaunsBaHue Tasnon BOAbI BHU3 Yepes TPelMHbI B IEAHNKOBOM LLINTE MOMXeT YCKOPATE NPOUECce TafaHUA U B He-
KOTOPbIX paroHax NoO3BONAET fibAy Jlerye CKoNb3uTbL No CKaNbHOMY OCHOBaHUIO, YCKOPAA ABVIKEHME Nbaa K mopto. NMomumo

1980 1985 1990 1995 2000
BKJaaa B POCT ypoBHA MuUpOBOro okeaHa 3TOT NMPOLECC MNOCTaBAAET AONONHUTENLHYIO NPpecHyo BoAy B OKeaH, 4To MoXXeT
OKasaTb BO3AENCTBME HA UMPKYIALMIO OKeaHa 1, TEM CaMbiM, Ha PErmoHaNbHbIN KAMMar.



BTtopasa o6paTtHasa CcBA3b: UMPKYJIALMA OKeaHa.
BTopo# o6paTHOM CBA3BIO, ITIOCPEACTBOM KOTOPOM IPOILIECCHI, IPOMCXOASIIIHE B ADKTHUKE, MOT'YT YCHUAMBATE
HU3MEHEeHHsI TAODANBHOTIO KAMMAaTAa, SIBASETCS HM3MEeHEeHHEe IHPKYASIIIHMOHHBLIX cHucTeM okeaHa. OaAuH U3

CIIOCOOOB IepeHoca COANHEeYHOH SHEePIrUuM OT 3KBaTOpPa K IIOAIOCAM — IFAOGAABHBIM II€PEHOC OKeaHudIec-
KHX BOA (CM. cTp. 32), M3HaAYaABHO yIIPaBASIEMbI I[TepPeIriacaMi COACPIKaHUsl Terina ¥ COAM, UM3BeCTHEI
KakK TEPpMOXaAMHHAas IIUPKyAsiliusi (“rTepMmo” — Tenao u “xanmH'' — CcoAaBb).

B macrosimiee Bpemsi Tenaoe TedeHue N'oAb@CTPHUM, HIPOHMUKAIOILEee AQAeKO Ha ceBep ATAaHTHYEeC -
KOTO OKeaHa, HarpesaeT arMocdepy H IPHHOCHUT HaMOOABIIIYIO YacTh BAArd, KOTOpasi BeIllaAaeT =
BHAE OCaaAKoOB Haa CesepHou EBponioi. I'pu ABH>KEeHHMH Ha CeBEepP BOABI OKeaHa CTaAHOBSTCS XOAOA -
Hee U ITAOTHEeEe A0 TeX IIOP, IOoKa He CTaHyT TA>KeAee HHUIKHHUX CAOEeB BOABI M HEe OIIYCTSTCS FAYOOoxo
B oKeaH. Takoe omycKaHMe BOA, HaOAIOAAaeMoOe, TAABHBIM OOpasoM, B MOPsAX Ha cesepe CeBepmois
ATAAHTHKH U B NaGpaaOpPCKOM MOPEe, ¥ YIIPaBASIeT 'AOBCAABHOM TEPMOXAAUHHON ITUPKYASIIUEeH (Mo
TAa 3TOT IIPOIleCcC Ha3bIBAIOT "KOHBeHepHOM AeHTOM'). Takoe onyCcKaHHe IMTAOTHOHM MOPCKOM BOALI 3a-
cTraBAasieT OOonee TelAbIe BOALI ITepeMelllaTrhbCs K CeBepy, IIoMorasi AOCTaBASITE TyAa TEIIAO, KOTOPOEe Aeas-
N eT 3auMmbl B EBponie renaee, gyemMm B perrmoHax CeBepHOM AMEepPHKH, PACIIOAOIKEHHBIX Ha TEX JKe HIHpOTax.
SOMOXanMHHaAA UMpKynauns
IR Ob6pazoBaHHMEe MOPCKOTI'O AbAA TAKKe AeAaeT INIPUITOBEPXHOCTHBLIE BOALI GOnee
COAEeHBIMH U IMTAOTHBIMHM, TAK KaK IIPH O0Opa3zoBaHHUHU AbAA BEIACASIETCSE COAE
B MeAKMX NPpUOPEe>KHBIX MOPSAX TaKasi BOAA CTAHOBHUTCS AOCTaATOYHO COMLe—
HOM M IIAOTHOM, YTOOEI OIIYCTHTECS BHM3. 3aTEM BAOAL KOHTHHEHTALE
HOTO IIeAb(da OHa CTeKaeT B FIAYyOHMHBI OKeaHa, BHOCS BEAAA B (oD
POBaHME 'ANYyOMHHBIX BOA M B AQABHEHIIIHMH [TepPeHOC Ha CesaeD Teimns
M3 TPOIMKOB. DTOT IIPOIIEeCC TOHKO COaraHCHPOBAaH: eCAM Son:s
cTaHeT MeHee CONE€HOHM BCASACTBHE IMOCTYIIASHMS IT
ABI, IIPDHHOCHMOM CTOKOM PEeK M OCaAKaMi, A,
pPaTrypa He OIIYyCTHTCS AOCTaATOYHO HH3IKO AAS DODMEDO
HHSI MOPCKOTIO ABbAA, TO CKOPOCTH OOpasoBaHMs AONHEIT
BOA YIIaAET, M MEeHBbIIee KOAHYECTBO TEellAa H3 TPDOIIMSaC-
KHMX PEervoHOB OyAeT INIepPeHOCHTHBCS OKeaHOM K CceBepy
U cMsIrdaTbh 3MMbBI B EBporre.

X pe6er FlomoHocosa

HAAHOCKAP
rosoporT

ApKTUYecKan LMPKYNALUA, Bug B pa3pe:

107 GaccenH

Kawnagckm, 6acc
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NMporHo3 Temnepatypbl NnpuseMHoro sBosayxa ana nepuoaga 2000-2100 rr. u anAa obnactum
oT 60°c.w. po CeBepHOro nontca, OTKIOHEeHue oT cpeaHero 3a nepuog 1981-2000 rr.

A2 B2

CGCM2 ]
ECHAM4/OPYC3 ~ ==-=- -
GFDL-R30_C
HadCM3
CSM_1.4
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T T T T T 1

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Mpumeuanne: MNMonHble Ha3zBaHWUA 3TUX MoAeNnen U onucaHue

cueHapueB amuccuii A2 n B2 npusegerbl 8 MpunoxexHnn 1, Ha
crp. 128-129.

10 nmHMIA NOKa3bIBAKOT TeEMNepaTypy Bo3Ayxa
AnA pernoHa ot 60° c.w. Ao nontoca, NnonyveH-
HYIO MO KaXXA0W M3 NATU KNUMaTUYECKUX MO-
Aenein ACUA npwu ncnonb3oBaHnuwn AByX pas-
HbIX CuUeHapues 3MuUcCUin. 3T MPOrHoO3bl
ocTarTcs cxoaHbiMy o 2040 r., noka3biBan
pocT TeMmnepaTypbl npumMmepHo Ha 2°C, Ho 3a-
TeM pacxoAATCA, NOKa3bIiBaa poOCT Temnepary-
pPbl HA BeNU4YUHY OT npuMmepHo 4° pno BGonee
d4em 7°C kK 2100 r. Becb Habop mopeneii u cue-
HapueB, paccMoTpeHHbix MUK, onucbiBaer
Gonee WMPOKNIA AManNasoH BO3MOXHbIX U3Me-
HeHun. Moaenu, KOTopble MCNONb30BaHbl NpU
BbINONHEHUN JAaHHOM OUEHKW, nonagatoT npu-
MEepHO B cepeaunHy 3TOro AManasoHa u, Takmum
obpa3om, He NpPeACTaBAADT HU CaMble yMepeH-
Hble CUueHapumn, HKU caMble 3KCTPeManbHble.



Konebanuna temneparypsbl B peHnananm 3a 100 Tbicay ner

T T I

T T

100 80 60 40 20 (o]
Tbicaun ner AO HAaCTOoAWeEero spemMmern

AaHHbt pRA N3MeHeHUs TemnepaTypbl (Ha4yuHas oT COBpEeMEeHHbIX YyC/TOBMIN) BOCCTAaHOBMAEH Ha ocC-
HOBE aHanusa rpeHNaHACKUX 1eA0BbiX KepHOB. 3TOT PRA MNOKa3biBaeT 3HAYNTENbHYIO N3MEHYn-
BOCTb Knumata 3a nocnegHue 100 000 net. 3T faHHbIe TaK>Ke AaOT BO3MOXHOCTb NPenonoXmnTs,
HTO Knmmar 3a nocnegHune nprumepHo 10 000 ner, KoTopble GblIIV NEPUOAOM Pa3BUTUA LUBUAMN3A-
unn Yenoseka, octaBasncs HeobblyHO cTabunbHbiM. CyLlecTByeT onaceHme, 4To 6bicTpoe norenne-

HWe, Bbl3BaHHOE poCTOM KOHU,EHTpaLlVlﬁ NapHMKOBbLIX Ta30B BCJ/IeACTBUE OeATesNIbHOCTU YyeloBeKa,
MOoXxXeT AeCTaﬁMﬂI/IBI/IpOBaTb 3TO COCTOAHMeE.



UL, HaupruMep, 41U B LPOLLAOM, O4eBUAHO, LIDOMCXOAMAW OY€HbB CMABHBLIC U3MEeHEeHMWs KAnMaTa .“\[)K'I'HKH 3a

YMeHbLleHre coneHocTu KOPOTKHE BpeMeHHbIe IePHOABI.

Boa CeBepHoW ATnaHTUKMU

HaanMep, AaHHBIE, TIIOAyYeHHBbI€ W3 AeAHMKOBBLIX KepHOB, [TOKAa3bIBawT, YTO TeMriieparypa
B rpeHJ\aHJ\I/II/{ MOHMI>XANACh Ha BeAVYUHY AO 5°C na NPOTSKeHMN HeCKOABKHMX AT BO BpeMsi ITepHruoAa I1o-
TeIIA€eHHs, HACTYIITUBILIETrO IMOCAEe TTOCASAHer'o AeAHUKOBOTO IIeproAQq, IMMOCAE Yero CHOBaA IIOCAepAOBano
pe3Koe roTerineHue. OTO OTHOCHUTEABHO Pe3Koe U 3aTeM YCTOI‘/'I‘{I/IBOG usMeHeHue rnoroaAHbIX yCAOBYIﬁ
HaA, Fpe}}maHA}{eﬁ, OYEeBHUAHO, OBIAO BBI3ZBAHO ImepexoaAOM 1mopora, CBA3aHHOTO C COANEHOCTBIO OKeaHa,

Bonee C,P"e""aﬂ Ry 4TO IIPUBEAO K PEe3KOMY 3aMEeAACHHUIO OKEeaHHMYEeCKOM LIUPKYASIIAH, ITPHUHOCSINEeH TEelAO B Esporry

1967-1972 |- 1 ApKTUKY. O4YeHb BePOSTHO, UTO 5TO U3MEHEHHE OKeaHa BhI3BAAO Pe3KOe U3MeHeHHe arMOoChepHOi

7 - LHUPKYASILHH, YTO ITPOAOAIKANOCH HECKOABKO CTOAETHM M OOYCAOBHAO CUABHBIE U3MEHEHMSsI KAUMaTa

; \ HaA, cyuied, okpy>Karouieir CeBepHyrO ATAGHTHKY, U 3a €€ IpeAeAaMU. YCTOMUYMBEIe, XOTS U MEHBIITHE

@ Menee codiiias 33 % CABHMTH B HUPKYASIIIMOHHBIX CTPYKTypPax arMocdepsn! (HarpuMep, HabAIoAdeMble BO BpeMsi U3MeHeHUs!

’ " das CeBepo-ATAGHTHYECKOTO U APKTHYECKOTrO KOAeDaHMM) IPOUCXOAUAM Ha NPOTS>KeHNH 20-To BeKa.

(oTHOCHTE/IBHO OTH CABHI'M, OYEBUAHO, CTAAW TIPUYMHOM M3MEHEHHN ITPeO0OAAAQIOLINX TTIOTOAHBIX YCAOBUH B apKTH-

penepHoro| 3Ha~ o YEeCKHUX CTpaHax, BHOCHA CBOM BKAAA, HAaIIpUMED, B TEIIABIE AECSTUAETHUS, TakHe Kak 1930-e 1 1940-e ro-
L;Z%M;— ?;g O,ﬂg 1995-2000 \ ABL, B B XOAOAHBIE ACCATUACTHS, Takue Kak 1950-e 1 1960-e roabL.

C esepHbii-J leaoBnThin OKke
s sicBoboxAcH e P A QL

N3meHeHUn rno6anbHomM
OKEeaHWYeCKon UMPKYNALUN ! . 4
MOryT Bbi3BaTb pe3kue namMe- N - ' Tuxui okean
HeHuA Knumarta. Takue nsme-
HeHUA MOoryT BbiITb UHUUMKU-
poBaHbl POCTOM KonunyecTsa
ocaaKoB B ApKTuKe un ysenu-
YeHVEeM CTOKAa peK, a8 TakXKe
TafsHMEeM apKTUYeCcKOoro cHe-
ra v nbAa, TakK Kak 3Tu
npoueccbl NPUBOAAT K CHU-
KEHUID CONeHOCTU OKeaHu-
yeckux Bop B CeBepHon
ATnaHTUKe, 4TO NpOUNNIO-
cTpupoBaHo Bbiwe. [anb-
Henwee obcyxaeHune 3TOro
BblBOAa TNPUBOAUTCA Ha
ctp. 36-37.

Hanickvit Tennoe NOBEPXHOETHOE TevYeHue
okeaH 3




Naorwoanpyeman
nnowags feda
2070-2090




Habnwagaembin mopcKon nea, ceHTAGpL 1979 . Habnopaaembin MopcKon nen, ceHTtabps 2003 .

3T ABa M3o6parkeHuUsl, NonyHeHHble Ha OCHOBE CMNYTHUKOBbIX AaHHbIX, MO3BONAOT CPaBHWUTL MNAoWaib MOPCKONo nbaa B ApKTuKe B ceHTAGpe 1979 .
"M 2003 r. CeHTAGPbL — 3TO MECsALU, KOraa MOPCKOW nea MmMmeeT CBOW roaosBo MmuHumym mn 1979 r. — 370 nepsbi ro, Korga AaHHble Takoro poaa cranm goc-
TYNHbIMU B Hagne>kauwem obbveme. Caman manasa naowaib MOPCKOro bAa 3a ncroputo HabnwaeHun 6bi1a otmedeHa B ceHTabpe 2002 .
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ATJIAHTHYECKH HAYYHO-MCCJIe0BATEIbCKUM
HHCTHTYT PHIOHOIO X0351liCTBA U OKeaHOrpaduu
(AtnantHUPO)

NNABOPATOP Us
NPOMbICIIOBOM OKEAHOIOIrnu

HepHbiwkoe [1.11.

3ae8. omoOeJsiIoM OKeaHU4YeCKuUX
6uopecypcoe AmnaHmHUPO,
0.2.H.

Ucnonb3oBaHue CyTHUKOBOM
anbTUMEeTPU4YEeCKOUn
uHdopmMauumn ana gmarHosa u
NPOrHo3a oKeaHoNorM4eckKux
yCITOBUM B NPOMbICIOBbIX
panoHax LUBA, IOBA n OBTO



CTpykTypa aoknapa

BBepeHve. W“.

[ncTaHUMOHHbIE MET bHbl€ N OTpULaTerilbHble MOMEHTbI.

Llenb poknapa — nokasa A@KHOCTW MUCMONb30BaHNSA aribMETPUYECKNX N3MEPEHNN B
NMPOMBbICJTOBO-OKEAHOJTIONTMYECKUX UCCIeaoBaHNAX N U3NOXUTb peKoMeHaauunnm no nx
MCNoNb30BaHUIO ANnd AnarHo3a n nporHo3a okeaHonorn4eCkmnx ycnosvu7| B NMPOMBbICII0BbIX panoHax
LIBA, OBA, n FOBTO |

1. OCHOBHbIe OKeaHosorn4ecKkue npoueccbl U siBreHuns, BJ'IVIFIPOLIJ,VIe Ha BOCI'IpOI/I3BO,D,CTB




CnyTHUKOBBI
PaIuOBbLICOTOMEP
(aIbTHMETP) OTKPBIBAET
IIUPOKUE NMEPCINEKTUBDI
nepea MHOTMMH HAYyKAMHU
0 3emure
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B coueranuu ¢ apyrumu
NTAHHBIMHA U (PU3HIYCCKUMHU
MOJEJISIMUA CIIYyTHUKOBAS
aJbTUMETPHS CIIOCOOHA
1aBaTh OOIIMPHYIO
uHpopMaALHIO:

* 0 MOPCKOM reoujie

* AHOMAJINAX CHJIbI
TH/KRECTHU

* CKOPOCTHAX
MOBEPXHOCTHBIX
TeYeHU

* BbICOTaXx BOJIH

* CKOpPOCTHAX
MOBEPXHOCTHOIO BeTpa

* Xapakrepe
MOACTHJIAIOIIEM
MOBEPXHOCTH



IlpumeHeHHne CIYTHHKOBOH
aTbTUMETPUHU B OKEaAHOJIOT R,

Kojsie0anusi cBO0OOHON MOBEPXHOCTH
MOpeH M OKeaHOB 00YCJI0BJICHbI
BO3JeiicTBHEM 00JIbLIIOT0 YHCJIA
BHEIIHUX (PAKTOPOB:

* NMPWIMBOOOpa3ylOIIue U reJuoreoGpusnyeckue ¢
* 0APOKJIMHHOCTh MOPCKOM BOJIBI U unplcy.uﬂumr o
° BOJAHBIM 0aJIaHC '

e MopdoMeTpHUYECKHE ocoﬁeHHOCTu.p
JINHUHU |




Crparerusi MCIoJb30BaHUA

B okeaHOJI0rMH UCITOJb3YIOTCS

* BBICOTA MOPCKOI MOBEPXHOCTH U €€ aHOM‘{JII/II/I
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B COBPEMCHHbBIX OKCAHOJIOI'NYCCKHUX
HCCJICA0OBAHUAX JAHHDbIC CHyTHHKOBOﬁ
AJIBTHUMCTPHUHN HAXOAAT IIPUMCHCHUC B.
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MeToa CMIYTHUKOBOU AJILTHMETPUM

OT1cueTHBIN
JIJTATICOU /T

IMOBEPXHOCTD,
OTHOCHUTEJIbHO
Ao KOTOpOH

MPOM3BOASITCS BCE
pacyernl

’* A e, WP,
floriorpadumst . TP ey 4
THa



MeToa CHYTHUKOBOU AJILTHUMETPUM

Bricora reonna

IKBUIIOTEHIHAJIbHAS
MOBEPXHOCTD

Cranuus
CJIeKeHUS
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(DT CHCTH BTG QLTI




MeToa CHYTHUKOBOU AJILTHUMETPUM

BbicoTa opOMTHI

onpeaeasieTcss Ha

OCHOBaAHUM

HaBUTI'allUOHHBIX
Cranuus JTaHHBIX U MoJeJIeH
CJIeReHMSI CIJI, ICUCTBYROILIIHUX

HA IBUKEHUEe
CNIYTHHUKA

(DT CHCTHBIM O IHMIIC QLTI




MeToa CHYTHUKOBOU AJILTHUMETPUM

BbicoTra cnyrHHKA
HA/l MIOBEPXHOCTHIO
MOPpS

paccuuThIBAETCS 110
SR BpPEMEHH BO3BpAaTa
e 30HAMPYIOLLET0
pPaaMouMIyJibCa
aJbTHMETPA Ha 00pPT
CIIYyTHUKA C YYETOM:

A

* IMOIPABOK,
CBAI3AHHBIX C
MPOXO0XKACHUEM
paauoCUrHaJjia yepes
armocgepy

* HHCTPYMEHTAJbHbIX
OIMOOK

(DT CHCTHBIM O IHMIIC QLTI




MeToa CHYTHUKOBOU AJILTHUMETPUM

Bebicora Mmopckou
IMOBEPXHOCTH

PacCYUTHIBACTCSH
KaK PasHOCTH MEXKAY
BBICOTOH OPOMTHI H
BbICOTOU CIIYTHUKA
Ha/l IOBEPXHOCTHIO
OKeaHa

Cranuus
CJIeKeHUS

JHa

(DT CHCTHBIM O IHMIIC QLTI



MeToa CHYTHUKOBOU AJILTHUMETPUM

JIlnHamMuyeckasn
Tonorpagus

OTKJIOHEHHUE
MOPCKOH
CraHuus InoB erHOCTI/I
SiEEE OTHOCHUTEJILHO
reomaa

Kasi
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(DT CHCTHBIM O IHMIIC QLTI



OCHOBHBbIE
NMPOIrPAMMDI
CNYTHUKOBbIX
AITbTUMETPUYECKUX
W3MEPEHWUW




OCHOBHbIE nporpamMmmbl CNyTHUKOBDbIX
alibTUMETPUN4YeCKUX uaMmepeHmnun

3

L
E".
lii"..
i‘?{x
v
CnyTHHK
Cryrimie GEOSAT TOPEX/POSEIDON Cryrimi JASON-1

CnytHuk ERS-1 Cnyraux GFO Cuyrnuk ENVISAT



OCHOBHbIE nporpammMmbl CNYyTHUKOBbIX
alibTUMETPUYHECKNX UaMepeHnu

MapameTpbl OPOUTLI

Bpemsa aktuBHOMU
pabotb! (Mecau/ron) BbicoTta | HaknoHeHue | Mepuoa noBTOpsAeMocTr
(km) (rpapychl)

GEOS-3 04/1975 — 12/1978 855 115 HCH3BECTHA
SEASAT 07/1978 — 09/1978 790 108 17.5
09/1978 — 10/1978 3
TEOUK 1-9° 07/1985 — 07/1995 1500 74— 82 -
- |GM’ 3/1985 - 11/1986 ~23
) 780 108
@)
) ERM 11/1986 — 12/1989 175
®daza A 07/1991 — 11/1991 3
®da3a B 11/1991 — 03/1992 3
— ®da3a C 04/1992 — 12/1993 35
9 [®azaD 12/1993 _ 04/1994 785 985 3
L ®aza E 04/1994 — 09/1994 ~168
®aza F~ 09/1994 — 03/1995 ~168
®da3za G 04/1995 — 06/1996 35
TOPEX/POSEIDON 08/1992 — nacrosiee Bpems | 1300 66 10
ERS-2 04/1995 — Hacrosinee Bpemst 785 98.5 35
GFO 05/1998 — Hacrosiiee Bpemst 800 108 17.5
JASON 12/2001 — Hacrosiiiee Bpemst 1300 66 10
ENVISAT 03/2002 — HacTosinee Bpems 800 98 35

— 2e00e3UdecKasi MUCCusl



ToYyHOCTb MeToAa

Ha cerognsi ToO4HOCTH onpeacjacHus BbICOTBI MOpCKOﬁ IOBEPXHOCTHU, BBICOTHI BOJIH U
MOAYJIAA IPUBOJAHOIO BETPAa 10 JaHHBIM CHYTHI/IKOBOﬁ AJbTUMECTPHUH COCTABJIACT:

C fono BbicoTa mopckoun
NYTHUK
3anyckKa noBepxHOCTU, cm
SKYLAB 1974 100
GEOS-3 1975 20
SEASAT 1978 7
GEOSAT 1985 3
TEOUK 1985 5
ERS-1 1991 2
TOPEX/ POSEIDON 1992 1.7-20
ERS-2 1994 2
GFO 1998 -
JASON 2001 10-15*
ENVISAT 2002 15*
- naanupyeman
BbicoTbl BOnH, ToYyHOCTb,
M cM Jns1 pacyera MoayJisi CKOPOCTH
<5 5.8 BETPa NPUBOJIHOIO BeTPa I1JIsd
510 10 uHTepBaJja 4-20 M/c TOUHOCTH
10-15 15 COCTABJISAET 0KOJIO 2 M/C.




[docTyn K AaHHbIM CNYTHUKOBOW anbTUMETPUU

UcTouHuK Cnocob nony4yeHus JdocTtyn
CnyTHUK TUn gaHHbIX
AaHHbIX AOaHHbIX K OaHHbIM
GEOS-3 GDR FTP, CD-ROM
SEASAT GDR CD-ROM
QLGDR
FTP
PODAAC JPL PAIE TP I 1GDR CBOGO B
TOPEX/ POSEIDON GDR FTP, CD-ROM
MGDR
JAaHHLIE HA CeTKe CD-ROM
NODC NASA GEOSAT BAOJIE TPeKa GDR CD-ROM ILTATHLIH
IT1 PAH TEOHUK BAOJIE TPeKa GDR CD-ROM ¢RODOAHKII
ERS GDR
BAOJIE TPeKa
Wiso TOPEX/ POSEIDON MGDR Sp—
AV _
AVISO TOPEX/ POSEIDON CD-ROM cBoGomHLI
ERS & JIAHHEIE HA CETKE
TOPEX/ POSEIDON
- TOPEX/ POSEIDON
Crs CLS ERS & JIAHHEIE HA CETKE FTP ¢BODOHEIH
TOPEX/ POSEIDON
E Eare TOPEX/ POSEIDON
=] é CCAR ERS & BAOJIL TpeKa RGDR Internet C¢BODOAHLI
AW TOPEX/ POSEIDON
GEOSAT
% -
. GSFC DAAC ERS BT Tpera GDR FIF, CD-ROM CRODOHEIH
SHECORAC TOPEX/ POSEIDON
JAaHHLIE HA CeTKe FTP
@ CSR U. Texas TOPEX/ POSEIDON JIaHHEIE HA CETKE FTP ¢BODOHEIH

—  cneyuanvHuiii hopmam 3anucu




PE3YINbTATDI
MCMNOJNIb3OBAHUA
CNYTHUKOBOU
ANbTUMETPUU




LHenmpanbHo-BocmoyHas AmnaHmuka

o)

W

Hupkynsayusi 600 Ha N0OBepXHOCMU OKeaHa y ceeepo-3anadHo20
nobepexnss Appuku e nemHuli (a) u 3umMHuu (6) nepuodsbi

(no Mittellstaedt, 1983)



Cxema Ha3eMHbIX TpakoB cnyTHuka TOPEX/POSEIDON B LIBA

(nepuog nonHoro nokpbitTna — 10 aHen)

35°
30° -
20° -

10°4%¥




CpepHsan
MHOroneTHAA
ANHaMnyeckas
Tonorpaduma no
AaHHbIM
CNYTHUKOBOM
ansTUMeTpUn
TOPEX/POSEIDON
(1992-2002 rr.)

OKTAOpbL
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Pe3ynbraTthl Knaccudukaumm

~

cpeaHeMeCAYHbIX aHOMalInun

ypoBHA oKeaHa B LIBA



OuHamunyeckasa Tonorpadus
NOoBEepPXHOCTU OKeaHa oTHocuTtenbHo 200
AbGap nNo AaHHbIM OKeaHOoNIOrM4ecKoun
cbemku CTM “AtnantTHUAPO” 26.02-
05.04.1998 r. (M3onMHNN NnpoBeAeHbI
yepes 5 AMH. MM)

. 14740

14780

14760

14720

14700 1 1 1 1 1 1
1992 1993 1994 1995 1996 1997 1998 1999
[arta

— Cp.OVH.BbICOTA = AH.yp.OKeaHa

BpemeHHas U3MEeHYMBOCTb cCpeaHen
AWHaAMMU4YeCKOMN BbICOTbI MNOBEPXHOCTHU
OKeaHa oTHocutenbHo 200 o6ap no
AaHHbIM OKeaHONorm4ecKnx
HaGrAeHN N aHOMalrTUKN YPOBHSA
oKeaHa Nno CNyTHUKOBbIM
ansTUMETPUYECKUM AaHHbIM y 6eperoB
Mapokko
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1992 1993 1994 1995 1996 1997 1998 1999

—— AH.yp.OKeaHa

AH.yp.oKeH
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4
3
2
1
0
1
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- Pacxof

BpemeHHas N3MeHYMBOCTb cpeaHeun
aHOMarium ypoBHSl OKeaHa B paloHe
KaHapckoro te4eHUsi U CyMMapHbIX
pacxoaoB reoctpocuyeckoro
TeyeHus B croe 0-200 m Ha pa3pese
no 25°c.w. No AaHHbIM
OKeaHOsIorM4yeckux HaénwoaeHumn y
6eperoB Mapokko

—— AHoManus YPOBHA OKeaHa

—— MHpekc CAK

N3meHUYnBOCTbL aHOManumn ypoBHA B panoHe KaHapckoro Te4eHus u
MHAEKca ceBepoaTiiaHTudeckoro konebanus (NAO)
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1993 1995 1998 2001 2004
—— MoJioXeHure rp.BoJaH.Macc

— aHoMalnu1n yp.okeaHa
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N3mMeHeHMe nonoxeHnsa rpaHnLbl Mexay
BOAHbLIMU Maccamu 1 n 2 u cpenHen
aHoOManum ypoBHAl OKeaHa B panoHe

ceBepHou BeTBU MexnaccaTHoro
NnpPoTUBOTEYEHUSA

lNMpocTpaHcTBeHHOE nonoxeHue BoaHbIX macc (06.06-19.07.1996
r.) no pesynbratam Knaccudunkaumm (Umdpbl O3Ha4YarOT HOMep
Kracca — BoAHble Macchbl; nMHuM A u B — rpaHuubl mexay
Krnaccamm



FOr0O-BOCTOYHAA ATIIAHTUKA
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1c 5. CpegHEMHOroneTH1ne aHoManmm ypoBHs okeaHa B Mae (a) n okTsi6pe (6 ) 3a nepmog 05.1992 -04.2002 rr L
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CpepnHue MHoroneTHue 2077

aHoOMarnuu ypoBHs =
oKeaHa fno ce3oHaMm ] - [%2Y
(1992-2002 rr.)
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Puc 6. CpegHeMHoroneTHne aHoManum ypoBHsi okeaHa B MapTe (a) n asrycTe (6 ) 3a nepvog 05.1992 -04.2002 rr



PanoHnposaHue OBA no xapakrepy U3aMeH4YUMBOCTHU
cpeAHeMeCAYHbIX aHOMasrium ypoBHS OKeaHa

: "}\E 1 1 L1

] \t«\ N
10° R

] l rK l

] ITK - 53.3%
15°4

] f.. ITK - 13.3%
20° ] K- 6.3%

- IVIK- 29%
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30° A i
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0° 5° 10° 15° 20°

Puc 4. PainoHbl y CTONYMBOM CTaTUCTUYECKON CBA3N

nepBbiX 4 rmaBHbIX KOMMOHEHT aHOMasn YpOBHSA
Ansi ceBepHOM 1 npubpexxHon yacren KOBA



UccneaoBaHMe CUHONTUYECKOU
N3IMEeHYMBOCTU AMHaAMUKuU okeaHa B FOBTO

AHanu3 CMHONTU4YeCKOU U3MEHYUBOCTU ANHAMMUKM OKeaHa no AaHHbIM
CﬂyTHVIKOBOﬁ afibTUMETPUN ocyulecTBIisAeTCA B ABa J3Tama.

* pacueTr aHOMAJIUIi YPOBHA MOPS C
y4eTOM BceX He0OXOIMMBIX MONPABOK,

* IOJIyYEHHOE I0JIe HAKJIAIbIBACTCS
Ha CPEAHIOI0 JTUHAMHYECKYIO
Tonorpaguio.
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Cpennss nmHaMn4yeckasi Tonorpagpus (cm)
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34° +

38°

BepTukanbHoe pacnpepeneHue
Temnepatypbl (A) n coneHoctu (b)
Ha pa3pe3e Baonb 36°0.w., CTM
"AtnaHtTnga" 25.11-11.12.2002 r.

104° 3.0. 102° 100° 98° 96° 94° 92°

-
o
o

Fny6buHa, m

OuHamuyeckaa Tonorpadua
NOBEPXHOCTU OKeaHa OTHOCUTESIbHO
200 pb6ap, paccuutaHHasa no CTA-
AaHHbIMm CTM "AtnaHtnaa", 25.11-
11.12.2002 r.

OuHamuyeckasa Tonorpadua
NOBEpPXHOCTU OKeaHa No AaHHbIM
CMNYTHUKOBOW aribTUMETPUM 3a
nepuoa 27.11-04.12.2002 r. (CLS
SSALTO/DUACS Altimetry)

104°3.4. 102° 100° 98° 96° 94° 92°

90°



OuHamunyeckas tonorpadma noBepxHOCTU OKeaHa (anbTUMeTpuA
TOPEX/POSEIDON), HanpaBneHue reoctpoduyeckmx tedeHun (05-
11.12.2002 r.) n xapakTepMUCTUKa CKONJIEHNN PbiObl NO AaHHLIM CbEMKMU
HUC "Atnantnpa” (25.11-11.12.2002 r.):

1 - HenpoMbICIIOBbIE 3X03anucu, ynoBbl <0.2 T/4ac TpaneHus;

2 - ynoBbl 0.2-1.0 T/yac TpaneHus;

3 - NpoOMbICIIOBbIE CKOMMEeHus, ynoBbl 1-7 T/yac TpaneHus.

30°
32° A

34° |

XapakrepucTuka
CKOMneHui pbibbl

1 2 3

36° A
38° A

40° 1

ro.uwl.
4'20 T T T T T T T T
110° 3.0. 108° 106° 104° 102° 100° 98° 96° 94° 92° 90°




B npe3enramuu
HCI0JIb30BAIUCH
MaTepHuaJjbl U JaHHbIE:

T'eogpuzuuecrkozo uenmpa
Poccuiickoii akademuu nayx
Physical Oceanography
Distributed Active Archive Center

at the Jet Propulsion Laboratory,
USA

Colorado Center for
Astrodynamics Research,
University of Colorado, USA

Laboratory for Satellite
Altimetry,National Oceanic and
Atmospheric Administration, USA

Delft I nstitute for Earth-Oriented
Space Research, Netherlands

Naval Research Laboratory

Scripps I nstitution of
Oceanography, USA
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6-12 hours atsurface
to transmit data to satellite . Total cycle time 10 days

I e
 Descent to crusing depth ,
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1 ~10 cm/s (~6 hours) |
y Salinity & Temperature
1 profile recorded during ascent
1 ~10 cm/s (~6 hours)

Cruising depth, I
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Drift approx. 9 days |
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Float descends to begin
profile from greater depth
2000 db (2000m)

Cxema aBuxxeHun 6ya Apro sa oauH
namepurenbHbii umkn (10 aHen)
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Float ¢t 3900304

DEFTH BELOW SEA SURFACE in meter

- l | l l l l | l
BOOME O ¥ME 0B B B4 OBEORE OB W
PRACTICAL SALINTYin P.5.L.

Float I+ 3900304

-0

=400

-600

-B00

-1000

DEFTH BELOW SE& SURFACE in meter

-1200

l l l \ \
5 10 19 Pl &
SEATEMPERATURE in Celsius degree

{13 Coriolis Data Centre — O9QO03/2009

LTy Coriolis Data Centre — O9QMO3/2009

COJICHO
(6yu Ne 390030




Float Id » 3900304

2 .

20 .

[ ]
T
1

[ ]
T
1

p——

Temperature [FC]

il
o ,]?

o
T
1
coriolis data centre — 11052005

| | | | | | | |
Wh o HE G 20 O®4 ZE ES
Saltty 5L




DEFTH BELOYW SE&A SIURFACE in meter
]

DEFTH BELOYW SE& SURFACE in meter
'

-20

2012004

Float1d : 3300504

Cycle rurber

132

05102005

1752006

@ 33w55 w

ate

2306007

Float|d : 3900504

Cycle hurber

e

10052008

22112004

03/10/2005

1 7HE 2008

ate

iBi007

1A 2008

SEA TEMPFERATURE in Celsius dedres

7
FRACTICAL SALIMITY in FoS. L
L L L

0

¢ Corialis Data Centre — OS/03520049

Ty Coriolis Data. Centre — 0903/2009

PacnpepeneHue
TemMneparypbl
Boabl (°C) no
TpaeKkTopum bysa
Ne 3900304 22
HoAOpa 2005 -
20 mapTta 2008

PacnpepeneHue
COJIeHOCTM BOAbl NO
TpaekTopum 6ysa No
3900304,
M3MepUuTernbHble
uuknbl 0-165,

22 Hoabpa 2004 r. -
24 maprta 2009 r.,
IOBTO)



i \ m ‘
QM@‘L A

% | b wh
2 00t T, gl g0ty
J 9, 1084
¥ 18y m”} { oo’?wfy i % fooo) %s&,* i oy m?%
10} Yy oy 18 ‘ {
T S 2% "« Tpaexropus Gys
o *j;.;:,&% Som s S Y Ne 3900213 B
2% W 18 )
wh ‘“%ﬁi'& panoHe IOBTO co
65‘ { 1_5 -. .41;:
% \u
4 -
¥
¢
488
) Coriolis 04/032009 |
fori oo/ T
[ \
o
TR %
Jouds % %
\ o ﬁﬂo%%’% Bt
76047“%5#".. " 34‘
7 Hy ) i
%' | B : %
% 8 ' e
ty
;f %
R ia%ﬂﬂﬂ'ﬁ\ 1
s 971 1..53:1’1@ | , Z‘Yhﬂ
A %
I ...‘.3
! s
%
b
%
 Carialis 28052 —
S e e L




DEFTH BEELOW SEA SURFACE in meter

DEFTH BEELOW SE&A SURFACE in meter

-1000

-1200

-1400

-1600

-1800

Floatd : 3901028

Cycle rurnber

TIMNINNG HNEFNNG 704 £0n7 1RNaRNN7 1204 1002

Floatld : 3901028

Cycle rurnber

2202005 310572006 072007 160812007 120412008

thate

FPRACTICAL SALIMRITY in FOS L

SEA TEMPERATURE in Celsius dedres

435

356

[
o
=

T

L
7
=
oo

L0 Coriolis Data Centre — 15801 12003

T Coriolis Data Centre — 15011720035

PacnpepeneHue
COJIeHOCTHU BOAbI
(PSU) no
TpaekTopum 6ysa
Ne 5901028

B pamoHe IO3TO
22 Hoabpa 2005 -
20 mapta 2008

PacnpepeneHue
TeMmneparypsbl
Boabl (°C)

no TpaekKrTopum
oyn

Ne 5901028

B pamoHe IO3TO
22 Hoabpsa 2005 -
20 mapTta 2008



Yepupimkos [1.I1., Apxunos B.1., ‘

bepexnnckuit O.A., Cupora A.M. Ry —

' - ‘;, >
3 . :\UL:AF -}
_— .

3 - \\!\{. '
{

ABTOMaTlff:; rgj_éi'_'r asl CUCT

THATHO3A WWIPO ﬁ
POMBIC/I0BO-0KE: 0.1101?’141-1
YCJAOBMU B ATJIAHTUKE H lﬂ'BT()
HA OCHOBE CIIYTHHKOBBIX JAHHBIX




3agadm peimnaeMblie B CHUCTEMeE

* npueM, IEPBUYHAS U TeMATHYECKasA 00padoTKa MaCCUBOB

CIIYTHHUKOBbLIX TaAHHbIX,
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IM0JIb30BATCJIbCKHUX 3AaIIPOCOB,

* TeMaTuueckas o0padoTka u kaprorpadupoBaHue

nH(popMaLIUH, BbI1a4a Pe3yJbTaTOB JUATrHO3a U IPOrHO03Aa.



CTpyKTypa cCCTEeMbI

Cucrema BKJIKWO4YAaET B celsl CJIeAYIOIUe CTPYKTYPHO-
(PyHKIMOHAJIbHBbIE COCTABJIAIOIINE:

110J1530BATEJIHLCKHM. 3aIPOCAM

 Moay/jib MHTEPAKTHBHOIO J0CTYIIA MOJb30BaTeIeH K

uHpopMaATTUKN

-



CxeMa MOHMTOPHMHIA

[ABTOMaTI’I3HpOBaHHaH CUCTEMa MOHUTOPHMHI'A, [HAI'HO3a " npornos;a]
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MoHUTOPHHT/THATHO3

IIporuo3s
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OnepaTuBHBIN

.......................................................................................................................................................................................

- CMyTHUKOBaA CTaHUUA

- LLeHTpbI Npuema 1
06paboTKM CNYyTHUKOBOM
nHdpopmaumm

-CTD-paHHbIe
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- MO cnyTHMKoBOM
CTaHuum

- nUueH3noHHoe MO
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PerpocnekTHBHBIN

- LLeHTpbI NpuemMa u
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nHdopmaumm

- opurnHanbHoe MO

- OBZerver
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Buabl 1aHHBIX

* Temneparypa nosepxHoctu oxkeana (TIIO)

* KoHueHTpauus xJopoduiia

Jason Sea Level Residuals OCT 22005




I/IHTepaKTI/IBHaH CUCTCMA MOHUTOPHHI A

Cucrema 1mo3BoJjisieT mpu MOMOIIHU MOJIb30BATEJIbCKOI0 rpaduyeckoro mHrepgenca
NMPOBOAUTH BHIOOPKY NPUHATOM CIYTHUKOBOW HH(POPMAIMH MCIIOJb3YH PAa3JIMYHbIE
KPUTEPUM:

- ['eorpajguueckuii panoH;

e % o~ i i ! ) e

3 GRS ORI
: 3 T VIHTEPAKTUBHAR CUCTEMA MOHUTOPHHIA
Ho BblﬁpaHI%lNF 3

JAHHBIM, B 3aBHCHMOCTH T S e U
OT 3ampoca R el S R A o o
IIOJIB?.OBaTeJIH,‘M%W“ | AR . .

TEMATHUNYECKO i’i - MAPAMETD

NAPAMETP

nanHble co cayTHHKa NOAA 16
nauHble co crayTHaka NOAA 17

00padOTKH MO3BOJIsAET S e

IMOCTPOUTH pa3IMYHbIE
KapThl HJIM NPEeACTABUTH
AaHHbIE B HU(PPOBOM
BH/IE.

£ ] Applet map started ‘j MecTHaA MHTpaceTe



I/IHTepaKTI/IBHaH CUCTCMA MOHUTOPHHI A

IIpuem 1 nepBuYHAasE 00PadOTKA JAHHBIX POUCXOAUT HA CepBepe, MOCJe Yero
JII00H U3 M0JIb30BaTe/ell CeTH MOKET MOJYYUTh TEMATHYECKY BbIOOPKY JAHHBIX

10 UHTEPECYIIEeMY €ro pauoHy.

Bri6op paitona: | Full Region
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—
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-
-,

naHHble co cryTHHKa NOAA 16
maHHBIe co crvTHHKAa NOAA 17
Bri6op gaTer: | 25.05.2004

RSy e rare 0DpadoTiey 3anpocs, e
- KapTsl 3

- KapThl iuHAMUYeCKOU Tonorpagum oKkeaHa;

- KapThbl KOHIIEHTPauU XJI0po(puLIA.

148.DW 720W
35.0 S

Zoom In 1 Zoom Out [



I/IHTepaKTI/IBHaH CUCTCMA MOHUTOPHHI A

Kapra TIIO
IOro-BocTouHoOM
gactu Tuxoro
oKeaHa



I/IHTepaKTI/IBHaH CUCTCMA MOHUTOPHHI' A

[ AMHaMHM4YeCcKOi
TONOrpaduu OKeaHa
Mopst Upmunrepa u
AUCJIOKAUA
MPOMBICJIOBOIO
(p1oTa




I/IHTepaKTI/IBHaH CUCTCMA MOHUTOPHHI' A
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I/IHTepaKTI/IBHaH CUCTCMA MOHUTOPHHI' A

Kapra remneparypsbi
nosepxHocTu okeana FOBA

11.5 12,5 13.5 14.5 15.5 16.5 17.5 18.5 19.5 20.5 21.5 22.5



HoBbi¢e HHPOPMAIIMOHHBIC TEXHOJIOT UM IJI
JIUATHO32 U MPOTrHO03a MPOMBICJI0BBIX
OKEAHOJIOTUYECKUX YCJIOBUM

WH¢opmMauMOHHO-CNPaBoOYHaA cMCTEMA NOAAEPHKKN
NP OMBICNOB0-0KEAHON OTMYeCKUX MCCIefoBaHUI

«Cra3zka Okean»
"Craszkga Orean"

pyKinypa HCC v 10X IHESSHOBbIC

:: DcHOBHBIE BRNOKKW CUCTEMbI It

DpraHnzaLMA NCCIeA0E AHNA

,paﬁbTalomnM ¢
nH(l)opMaunen. Cpenn
. HUX — QyHKIHN
CcOBMeCTHOIH padoThI HA

0a3e BeO-TEXHOJIOIHIA,
MOPTAJ 15
ylpaBJeHUs
HHpopMauen u

ATNAHTHWFO. Bee npaea saumueHe. MHGOOpMAUWOHHD-CNP3E0OUHAA CHI " =] i G0 :NEUManHocTamd nabo OpHH NpOM H oKeaHonorK ATnanTHK HOH CKa
°

LMKM Mo NpoE
PoccMACKanA W MADDEaA DIKESHONOrMA

MH MOMEHT



B nemoHcTpanun
HCIO0JIb30BAJTUCH
MATEePHUAJIbI U JAHHbIE:

» Jlabopamopuu npomuic10860ii
okeanonozuu AmnanmHHUPO

e Teoguzuuecxkozo uenmpa
Poccuiickoii akademuu nayx

« Physical Oceanography
Distributed Active Archive Center

at the Jet Propulsion Laboratory,
USA

e Colorado Center for
Astrodynamics Research,
University of Colorado, USA

« Laboratory for Satellite
Altimetry,National Oceanic and
Atmospheric Administration, USA




MH(pOpMaLMOHHO-CNPABOYHAA CUCTEMA NoaaepHKM
NPOMbICNIOBO-0Ke aHONOTM4EeCKMX MCcnenoBaHMui

"Crazra Okgean"

A

_ MAROPATOPWE
PO CBOBCH OREAHINOFAN

-ii@numuue it cmpyKmypa j&fC‘C >

:: DcHOBHBIE BNoKK CMCTem

Oprannzauna nccnegoganmn LEA | 024 | Aué | KOBTO | KOBA | CBA | C34 | Muporol oxean

-1'ﬂrnaBHble npoBnereEl NpoMEICNOESiA DO | gl || WEISITIDY | LSk | GAENA | Gty | W60 )
OKEeIHONOrMK, 334344 naEDpaTDpHHJ npe,ﬂ.l._raBnEHl:ﬂ Ea3b| A3IHHEIX, HaHED.ﬂEE ZHAHYKHMMEIE2 pE3j'anaTb| HCOneAoEaHKMK, a
HOPMATHEHEIS A0KYMEHTEI Tak#®e pesyneTaTel 3KCAed4MU KK

MeToabl obpaboTKK M aHanNMZa AaHHDIX
MenonezyeMele A3HHEIE, HETOAE MOCNEA0EaHMA,

pPEKOMEHAALKMK Mo NpoEegeHME paboT
Poccvickan M mupoeana DxkeaHonorna

MCTOHHMEM MHGOpPMaLM, OCHOBHEIE A0CTHHEHMA,
ERAYLLME OKEIHONOMMHECKHME YHpEKASHMA, KONner
Nybnvkaumm

EvbEnrorpadka Nno NpobnemMan oKeaHonorHM,
AYEAMKALMK COTPYAHMKOE NaBopaTopHK ApOMEICNOEDH
oKEaHOAOrHHK

Hoeocm

BaxHelwre cobBelTHA nabopaTopku

FNopaywe HoBooTHM Hoeoe!

MHdbopMauMa oT COTPYAHMKOE

OnepateHan nHopMayma Hoeoe!

MOHWTORKHE YCNOEMH Cpeakl Ha TEKYLWMA MOMEHT
EpEMEHH

MNowck Hoeoe!

Mauck

S:EAR & € ¢

003, AtnanTHHPO. Bee npaea sawMueHe. MHG opMAUHOHHO-CcNPAEGYHEA CHOCTEMA paspabioTaHa M CONpPOEOE AAETCA CNEUHMANKCTAMA NABopaTOPHK NPOMECNOEOH oKeaHonarkk ArnantHE



OcHoBHbIE 321244 MHPOPMALIMOHHO-CIIPABOYHOM CUCTEMbI
MOJICPKKU MPOMBICJI0BO-0KEAHOJOTHYECKHUX UCCJIeT0BAHUMN

pecypcamu

 o0ecneyeHue 0CTYNAa K NPOrPAMMHBIM CPEACTBAM IJI AHAJIN3A
JTAHHBIX U IPOTHO3UPOBAHMUSA

* IPOBeeHNE KOHCYJIbTAUUA U 00CYKIEHUS PA3JIMYHBIX JOKYMEHTOB

* mpeaocTaBjeHue HHpoOpMANMK /I PYKOBOAUTEEH 0TAe/Ia U
HHCTHUTYTA

* HHTErpamus Pa3JIHYHbBIX MPUKJIATHBIX CUCTEM B €IMHYIO
KOPIOPATHUBHYI0 MHPOPMATUOHHYI0 CHCTEMY



Pa3jnes MeTon0B 00padOTKU U AHAJIM3A JAHHBIX

:: [naeHan
;2 Metoaml cboj

: MeTonbl 00paboTKH H AHANH3a DaHHLIX &

CopepxaHue palgena :

MeToabl aHanyaa

CneuranvivpoEdaHHOe NporpaMMioe obecneyeHwe

QbOulee NnporpaFdHHoe obecneyeHye

FeorHopMaLMOHHBIE TEXHOMAOMMM

MoaenvMpoBaHWe

Mprbopbl M 0bopyAOBaAHWE

ﬁ :: MeToabl 06paboTKM H aHanNKM3a faHHbIX > MeToabl aHanusa &

MNporparima OBFerver ANA XpaHeHHA W NepEXYHON
@ OBZerver obpaboTEK AQHHbIX TMADOMETEODOSIOTHMUECKMX
. S HaOnHAEHHH, NPOBOAKWHDBIE B X0AE IKCNEAHMIHMOHHbBIE
MCCAeA0BaHWH

MporpaMma ANA NPOTHOZWPOEAHKWA X003 BPEMEHH OO
pand

ABTONPOrHOZ

Mporpamma AnA epifopky MHOOPMALKMK M2 DAJOE W

Jack N0AEHA M¥ BU3Y¥anu3alu
OuickStat MporpariMa ANA NOCTROEHWA NPOCTEALLIME

DAHOMEDHBIX CTATHCTHE

TPEGEOBAHWA K PYKOMNWCAM CTATEA

©eeee



CrnpaBouyHbIN pa3jae 1o pauoHam

&

DJ1eKTPOHHBIII aTJIac.

no BocrouHoii yactu IleHTpaibHON ATIIaHTHKH

CesepHei noapation
MioHEHE AB P

B nanrHoMm atnmace TIPEACTABIICHBI JAHHbIC
3aMEPOB PA3MTUHBIX ITAaPpaMETPOB BOJHBIX Macc
B Pa34HbIC IIEPHOABI BPEMEHH B 30HE
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pacdmueckoe npeacraBneHne

Mpu pa6oTe ¢ AaHHBLIMXM BO3MOXHO NPOU3BOAUTD.

e Crna)kxuBaHue U (pUNbTPaLUIO TMMAPOSIOrMUYECKUX XapaKTEePUCTUK, NOJTyYEHHbIX NpyU
30HAUPOBAaHUMK;

e OCpeAAHeHM1e AaHHbIX NOo rnyébuHe wan AaBJIEHUIO C 3alaHHbIM LLAaroMm;

e BbI6Op M XxpaHeHne nHdopMaLum No CTaHAAPTHLIM r’MAPOJIOrMYECKUM FOPU3OHTaM;
nposeaeHne o6MeHa AaHHbIMK MeXAy 6a3aMu faHHbIX;

e aHann3 ob6ecrneyeHHOCTU rMApPOIOrM4YeCKMMM AaHHbIMU NO BPEMEHU U NPOCTPAHCTBY;
e BU3yaJibHbliA aHA/IN3 Ka4YeCTBa NOJIyYEHHbIX FTMAPOIOrMYECKUX XapaKTEPUCTUK U
KOppeKLuumn rpy6bbix BbIGPOCOB;

e BbIGOPKY AaHHbIX NO JIIO6bIM rMAPOMETEOPOJSIOrMYECKUMM NapaMeTpaM Ha OCHOBe
3ajaHMA OrpaHUYeHUH NO MHTepBaJslaM BpeMeH!, KoopanHaTaM, HOMepaM CTaHLUUM;
e 60/1bLIOE YNCIIO0 Pa3HOO6pPaA3HbIX PACYETOB.
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OKeaHoIIGLNYeCHOEOOECTICUeHIE
BO30BHGESNEHUS N POCCUVICKOLG I POMEICTIA
BYEOXHOW YacT IIX0N,0! GkeaHa
W AHTAPKTMUECKOM YacTi ATHIAHTKN

KonnuecTBo MOPCKMX Hay4HbIX 3KCNeauumni q ep H bl “l KOB n ~ n = (A'rnaH'rH " PO)

Bcero: 201

Kon-Bo MOpCKMX Hay4HbIX 3KCneauumi
1961-1965 Bcero: 152

IOxHan vacTL AnTapxTyeckan [ e
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1. Obuwasa xapaktepuctuka pamoHos FOTO u AvYA:
1.1. Buopecypcer
1.2. OxkeaHonoru4yeckue ycnosus
1.3. MexayHapoaHO-nNpaBoBbIEe YyCNOBUSA
2. Tlpobnemsr:
2.1. BerpeneHuwe eauHUL 3anaca U ynpasneHus
2.2. TIporHos MexromoBbIX U Ce30HHLIX U3MeHeHui buomacchr

cTaBpuabl U QHTAPKTUYECKOro Kpuns, ocobeHHOCTeuU
pacnpegeneHus NPOMBICNOBLIX CKONJSIeHUU
2.3. OnepatusHoe oObecneyeHue  MPOMBICNIOBOTO  PproTa

NpoOrHo3amu pacnpepenieHUs U noseAeHUs CKONMeHUU CTaBpUALL
3. Ncnonbsyembre matepuanst
4. HpopMaLMOHHO-MmeToaUYeCKue NOAXOALL:
-F'NC-TtexHonorum
- ABTOMATU3UPOBAHHAA CUCTeMa npuema, ob6paboTku u aHanusa
AQHHBIX
-basbr 3HaHUU
5. Pesynbrathr u 0bcyxaeHue
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Il pyMepbi aHaiEarOnepaTMBHBIX AGHHBIX

Altimeter OI: Steric Height Anomaly (m)
1/8° MODAS2D 09-01 2006 1000 m
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Altimeter OI: Surface Height Deviation (m)
1/8° MODASZD 09- 01 .006 0000 m
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MCSST OI: Sea Surface Temperature (C)
1/8° MODAS2D 09-01-2006 0000 m
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MCSST OI: SST Anomaly (C)
1/8° MODASZD 09 01 ..006 0000 m

120°E 160°E 160"W 120°W



IlpyMepbT aHanM3ar GRepaTBHBEIX A

f
_
_

f
_

PeTpPOCHEKTIABHBIX: AGHHBIX

ﬂ\\u. i

\\\¢\\t%ﬁ\wﬁ;,,:rTP\\\\
< i

Y WS Y
_ ANy

| B

\\\\\?f}wh\\\Nﬁma

reLl S LY

T e t 1 I 1

= 'fzﬂmﬁﬁdﬁazaff
Ve p e
S IR v
S L
ra il et 0
\hﬂuxwk\\\_ﬂwwﬂs]:;///
1t TR e e

i P40 0 :
\\“Muxxxrzfﬁ,.»a//,;,r|
A SR

s et

W o
LSS
I
ERA

- TR '
<A Ve 4 T L
TR I

L

_
1 i
|

A\t:r.a,zpﬂuwa?LMU4\
|




[Socation o inermains fronissinsinerSouinern Pacificr @cean
0.1 anaisalinity climatic
/) \“t’/”‘\\%}f%ﬁ -

.h_‘_ulll‘ J

SN
=AY

Sl
e

AT s
O

TR

,,,,



BepIKaribHoe ,ur'n PERZIIZINZ OCHORHELS SO 2AICe 3
OXHOMNYACTAIIXONONOKEAHd

0 185 198 195

e SR
= <
o e 4'4 e o
—
e
R e

s =
SRS S y e = =5
""ﬂ. N / R =y

- 5(15,;:5) o -/ “: i

pirbors bl oty bon g




MPRY IS USSP OMERYT OUHBIXEAHTAPKTMUECKUXIBOANAALW))
BNFORHOMIYACTNIIXOL0NOKSaHANIONpE3y ibial AMIMERAYHAPOAHONLO
IPOEKTAt WO CE :




Jirajecioryrofidrifiting buoy(projecit=Argor)
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VICTios1530BaHIE ,eONHDHOPMALINGHHBIX: TeXHOSIONAMN
Asig ANGRHG3a" POMBICIIOBO= OKEAHOSIOAYECKNXI Y CSIOBA
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LOSMOMIOCIVIFENIPCROCTUBIISEMbLE

[€eOUNHQPOPMAUUNOHHBIMU TEXHOJI0TUSAMU .

1. TUC no3BonAwT nosiyyatb KayeCTBeHHO HOBYH MHdoOpMauuio U 3a cyeT
3TOr0 CyWecTBEHHO MNOBbIWAaTb [OCTOBEPHOCTbL MMEWIINUXCA U BHOBb
noctynawwmx AaHHbIX. NpuknagHoe 3HayeHue 6a3 reogaHHbix B TMC coctouT B
TOM, 4YTO B pe3ynbraTe aHariMTU4YeCKUX npoueayp ANA NPUHATUA peLleHUn
noAaroTaBnMBaeTCA CUMHTeTU4YeCcKasa MHcpopMauusa B BUAe 3NeKTPOHHOU KapThbl,

2. B pe3ynbrate MNpUMEHEeHMs HOBbIX METOAOB aHanu3a pAaHHbIX U
KapTorpacgpunyeckoro mogenuposaHna B N'MC ctaHOBMTCA BO3MOXHbIM pelueHue
crnepywowWmMx 3aaav.

- KOMMMEKCHbIA  MPOMbICIIOBO-OKeaHONOrM4ecCKMM aHanm3a Ha  Oase
MCNOoSib30BaHUA KapTorpaduyeckoro otoopaxeHus pesynsraToB MUCCrefoBaHUM,;

- CUHTe3upoBaHMe M arperMpoBaHue WHcpopMauuuM B paMKax pPaHroBbIX
KapTorpamMmm un npeacraBneHue ee B HarnsgHoum cgopwme;

- KOPPEKTUPOBKA CyluecTBYyKOLWeENn UHhopMaLMM C Yy4eTOM NPOSABIIEHUSA HOBbIX
BNuALWMX pakTopoBs;

- ¢opmynmpoBaHue ruvnoTe3s OTHOCUTENbHO HaNMu4yMa B3aUMOCBA3U MeXAay
pasHopoAHbIMU MoOKasaTensaMu Ha 6a3e cpaBHUTENILHOrO aHanusa paHroBbIX
KapTorpamm.



basa sHaHWW| A8 AVanHo3d
A NporHo3a ycnosuum Npombicisia
Hatnpymepe OBIIO)
Bbaza 3HaHMM (ganee - ©0asa) npeacraBnAeTr coboro
aBTOMATU3NPOBAHHYK MWH(OPMALMNOHHO-NMPOrHOCTUYECKYD CUCTEMY,

npegHa3Ha4YeHHYK ANA MOHUTOPWMHra, AUarHo3a M NpPorHo3a COCTOSAHUA
NPOMbICIIOBbIX OMOpecypcoB cTaBpuabl B KOXXHOW YacTu TUXOro okeaHa

Ba3a Bknro4yaeT B cebs ABa OCHOBHbIX OMOKa:




pMaluoOHHbBIE peCcypChl

PeTpocniekTUBHAsA OmnepaTuBHaA ITpoyas
nHdopManua nHopManusa nH@opManua
- Exenexkanuple  JlaHHbIE MOJMAPHBIX - PervoHasbHAs
IIPOMBICJIOBBIE U TeOCTAlOHAPHBIX  MeXyHapoqHast
aTJIachl CIIyTHUKOB: OpTaHU3AIMSL
C T p KT a - ExxeMecsiuHbIE - TeMmeparypa - Pesysprarsl
Y Y p 00630pBI BOJZIBI; MeKIyHap O HBIX
IIPOMBICJIA - XJI0poQIIT U IIBeT TPOEKTOB
— - OTuersl MOPCKOH BOJIBI; - MesxxayHapoiHbie
6 a 3 bI 3 H aH M M PYKOBOJUTENEHl - albTUMeTpHYecKre 0a3bl JAHHBIX
[OMCKOBBIX Pab0T U3MEpeHus ypoBHs - JlureparypHbie

- ITporpammsl OKeaHa; CBe/IeHUA
9K CIIETUITIH - JaHHBIE CHCTEMBI
- PeiicoBble JIpeddyIoIuX 1
OTYETHI 30HUPYIOUUX OyeB
(ARGO) -
BEPTUKAJIBHbBIE
npoduiu

Biok 06paboTKu ¥ BU3yaInu3anuu

- FeonHbOpManMOHHBIE TEXHOJIOTUU
- Mopesy mponeccoB U ABIEHUH

b0k 1uarsosa u nporsosa

- DKCIEPTHBIE CUCTEMBI IIO//I€PIKKHU IPUHSATHS PELIeHHUiT
- TexHOMIOTMM pacIo3HaBaHUSA 00Pa30B

biok popMupoBaHusa OTBETOB
Ha 3aIpoChl

ITosp30BaTenb




A

IHDOPMAGHHBINGIIOK

MHTEPAKTUBHASA BEA3A 3HAHWMW

ArnA OHMArHO3IA WM MPOrHO3A COCTORAHWKWSA
NPOMBICMNOBbLIX PECYPCOB CTABPW ObI

B KO>KHOWM HACTKM TUXOro okKeEaHA

NPOMEICTOBLIE

; pecypch| UHdopmaumoHHbIA 6ok obecneunBaeT onepaTUBHbLIN AOCTYN
cTaBpuas! KO BCeN Hay4YHO-NPOMbLICIIOBOU MHpOpMaLUK, UMeIoLEencsa no
panoOHbl HOXHOM YacTu TUXOro oKeaHa 3a npegenamm

~hw nponbicen 3KOHOMMYECKUX 30H, BKNIOYas:

- OTYeTbl Hay4YHO-MOUCKOBbLIX W Hay4YyHO-UccreaoBaTerbCKUX
aKcneauUuun, oT4YeTbl pyKoBoAUTeNerM MNOUCKOBbIX paboT B
MECABARRRHMA panioHe FOBTO B 1979-1991 rr.;

- MacCCuUBbl PETPOCNEeKTUBHbLIX AOaHHbIX, PeTPOCNneKTUBHbLIE U
onepatuBHO nocrtynarwwuue pe3yrnbTaTbl CNYTHUKOBOIO

gtk

6334
PETRPOCNEKRTUBHELX

%

DEHHEX 30HAMpPOBaHUA NOBEPXHOCTU OKeaHa (remnepaTypa

noBepxHOCTU BOAbLI, BbiCOTa YyPOBEHHOU MNOBEPXHOCTU, NonA
PeruoHansHanA NMOBEpPXHOCTHbLIX Te4YeHUNn, napamMmeTpbl GMOHPOAyKTMBHOCTM
opraHydIaumna BOA,

- HaAy4Hble CTaTbW, AOO0KNaAabl, OT4YeTbl paﬁoqux rpynn,
KOH(bepeHLIMVI n cMMno3nymos,

- MaTepualnbl 1 peKoMmeHaauuun peI'MOHa.ﬂbHOﬁ Me)KAyHaPOE,HOﬁ

onepaTUEHZA
MHMoDMaLUMa

X
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ABTOMATMEPOEGHHEISN0A3BISSHAHMNIGN PAGHAM
IPOMBICTIAN BRLONOMEAYUATOOECIIEUNBAFOT

-onpeaeneHue Haubonee nepcnekTUBHbIX ans oOpa3oBaHuA
NPOMbLICIIOBbIX CKOMJIEHUA Y4YaCTKOB U MNPOrHo3 nepemMelleHnn 3TUX
CKOMJIeHUM;

-OLleHKY OCOOeHHOCTeu pacnpenesieHUss M nNoBeAeHUs MPOMbLICIIOBbLIX
CKONMJIeHUN, onpegerieHue ONTUMAaSIbHOroO KonnyecTtBa MNPOMbICIIOBbLIX
CyAOB Ha KOHKPEeTHbIX y4yacTKax;

-OUEeHKY  OONrOBpPeMEeHHbIX  TeHAEHLUUMU U3MEHEeHNn Guomacchl
NPOMbICFIOBOro 3arnaca v pasMmepHoO-BO3pPacTHOro coctaBa YyNoBOB.

Kpome Toro, 6Gasa 3HaHMW no3BonsieT nony4YaTb OTBEeTbl Ha
pa3HooOpa3Hble 3anpocbl, BO3HMKawlWMe B npouecce BblipaboTku
pekomMeHAauun No opraHn3auum npomblicna.

Ba3a paboTaeT B pexxume pearibHOro BpeMeHM .

NMpun paspadboTke ©Oa3bl UCNONb30BaHbl reoUHPOPMaLUOHHbIE
TEXHONMOMMKU, a TaKKe CcOBpPeMeHHble MeToAbl AuarHosa U MNPOrHosa
NPOMbICITIOBO-OKEaHOJIOrM4YeCKMX NPOLLeCCOB U ABINIEHUMN.
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Uata Links Lalendar |wWhat's new

GLOBEC (Global Ocean Ecosystem Dynamics) was

inttiated by SCOR and the 10C of UNESCO in 1991, to :
MG ® BEC = understand how global change will affect the «GIOBEC mBEK

abundance, diversity and productivity of marine = Tra :
iQpen Scnence‘ populstions comprising & major component of oceanic ......T“k Tm 3
Meeth‘ ecosystems.

The aim of GLOBEC is to advance our understanding
of the structure and functioning of the global ocean
ecosystem, ts major subsystems, and its response to
physical forcing so that a capabilty can be developed
to forecast the responses of the marine ecosystem to
global change.

Marine Ecosystems and Climate:
Modeling and Andalysis of Observed Variability

MEWSLETTER

Write an article for the next GLOBEC Newsletter,
_click here for further details.
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The Advanced Study Program (ASP), at The National Center for Atmospheric Research (NCAR) presents:

Organizers: James Hurrell, Keith Lindsay and Joan Kleypas (NCAR), Dale Haidvogel (Rutgers University),
Thomas Powell (University of CA, Berkeley), Michael Alexander (NOAA, ESRL)

August 2-14,2009, Boulder, Colorado, USA

Motivation and Overview

Global climate change is altering the structure and functioning of ecosystems, which in turn affects availability of ecological
resources and benefits, interactions between ecosystems and the climate system, and could affect economic systems that
depend on ecosystems. A grand challenge is to understand and project the effects of global climate variability and change on
ecosystems, the goods and services they provide, the drivers and consequences of human responses to ecosystem variability
and change, and ecosystem links to the climate system.

The colloquium will focus on interactions between climate and marine ecosystems. It will include graduate student
participants in approximately equal numbers from both the marine ecosystem and climate communities. It will feature
lectures from more than one dozen international experts on observed variability and change in both climate and marine
ecosystems, including the influence of climate on benthic, coastal and open-ocean ecosystems. Lectures will also
be given on modes of tropical and extratropical climate variability, statistical analysis techniques, earth system
modeling, regional ocean models, fisheries, marine protected areas and other socio-economic issues. Tutorials
and computer based exercises will also enable students to gain an in-depth understanding of the models and analysis tools
available to tackle cross-disciplinary research problems.

Expected OQutcome

This colloquium will provide climate and marine ecosystem graduate students with a comprehensive introduction to issues
surrounding the development of and hands-on experience with observational datasets and state-of-the-art marine ecosystem
modeling approaches in the context of climate models, and the techniques of testing models verses existing datasets. An
integrated approach to studying climate-ecosystem interactions is typically not offered in standard university courses;
accordingly, the colloquium will provide unique and unprecedented opportunity to study and apply these research tools.
As importantly, this colloquium will provide an opportunity for graduate students in the marine ecosystem, climate and
climate impact sciences to collaborate.

Logistics

The Advanced Study Program will fund travel and living expenses for about 25 graduate student participants during the
summer colloquium. For more information and how to apply, go to: www.asp.ucar.edu/colloquium/2009/cgd/index.php

Applications are due to the ASP by March 31, 2009

Co-sponsors of the Colloquium include:

The World Climate Research Programme (WCRP)  The Global Ocean Ecosystem Dy ics  The Climate Variability and Predictability ~ Climate and Global Dynamics (CGD)
(http://wecrp.wmo.int/werp-index.html) (GLOBEC) Project: (http//www.globec.org) (CLIVAR) Project: (http://www.clivar.org) Division (http://www.cgd.ucar.edu/)

Advanced
;3 Sludy ngram

World Climate Research Programme: The Advanced Study Program
(ASP) (http:www.asp.ucar.edu)

developing scientific
leaders of the future

NCAR is managed by the University Corporation for Atmospheric Research (UCAR), and is funded by the National Science Foundation o 2

% ' 3 3 : NS g _"",.-"




Oc&ans

Consortium for European Research on

4 Home EUR-OCEANS Consortium |EUR-OCEANS Network of Excellence |EUR-OCEANS Tools

> Home > News

Research highlight

“Upper North Atlantic mixed layer already 0.5 C colder and fresher than in any winter since the
inception of Argo” (Research Highlights)

A surprise return of deep convection to the subpolar North Atlantic: or never
underestimate natural climate variability.

Open-ocean convection in the subpolar North Atlantic Ocean affects the meridional
overturning circulation and oceanic heat flux, as well as atmospheric carbon
sequestration. Recent climate warming however is thought to shallow or even switch
off the convection, until winter of 2007-2008 that is, report Yage et al. in the January
issue of Nature Geoscience. Martin Visbeck (IFM-GEOMAR) and lgor Yashayaev
{Bedford Institute of Oceanography) offer a point of view on the recent article.

) 0 s an i aw

"Early in summer 2008, as my group was preparing to reset our moored

observatories in the Irminger and Labrador Seas we received an emergency message from one of our moorings that it was adrift. This
prompted us to get in touch with the Subpolar Atlantic Research community and ask for assistance. Fortunately the Canadian Research
Icebreaker was in the area and within a week was able to recover the valuable data of boundary current velocities and temperatures in the
MNorth Atlantic Deep Water layers. Almost in passing lgor Yashayaev from BIO mentioned that he has just analyzed the recent ARGO
{profiling float) data and saw to our surprise a retumn of deep convection to about 2000m. A more in depth analyses of all the ARGO data
is summarized in a figure showing the temperature and salinity evolution in the two most active convection regions of the Subpaolar North

Mot even a year after Martin Visbeck's observations, Yage et al. publish a paper in Nature Geoscience entitled: "Surprising return of deep
convection to the subpolar Morth Atlantic Ocean in winter 2007-2008".

"The article provides a pretty extensive analysis of mixed layer conditions, surface heat fluxes, sea-ice and storm conditions for the
region.” says Martin Visbeck.

Should we have been surprised?

‘The absence of deep convective mixing over the last 8 years seemed to conspicuously agree with the simple notion that under a global
warming scenario we would expect less heat loss in the winter. This will reduce the likelihood of deep convection. In addition more
melting of land and sea-ice will increase the fresh water content of the surface layers making it more difficult for deep convection to occur,
even if the heat flux was unchanged.”

"“While possibly true on multi-decadal or longer time scales, inter-annual to decadal climate variability will remain with us even as the
planet warms. Very cold winters (albeit less frequent), will keep surprising us as they have in the past." And they already do. The current
winter is one of the coldest in Canada.

Igor Yashayaev confirms: "the 2008-2009 winter is going to be something! The upper mixed layer is already 0.5C colder and fresher than
in any winter since the inception of Argo". Yashayaev however challenges the authors of the article:

‘| personally disagree that the last year convection caught us by surprise — as long as the ocean was getting salt and heat it was
becoming ready to start loosing its excessive heat even in a moderate winter. It is like a boiling tea pot ready to release heat even if the
air around is warmn... Sooner or later the ocean would start mixing again, so combining this with 10-year record high heat loss, the 2008
kicked inl"

Was the 2008 event stronger than that of 20037
Yashayev says: "Yes! It was stronger and deeper in 2008, but it wasn't twice as deep; a stronger forcing led to a stronger convection,
and, unfortunately, that is all we had."

"The second surprise to the Yage et al. was the lack of any precursor event”, adds Martin Visbeck. " There seemed no sign of a slow loss
in ocean stratification, no increased upwelling in the middle of the gyre and no slow build up of stormier winters. | am not sure why we
should expect that, given that all we know from middle latitude climate is, that it has almost a white spectrum. It is true that a
preconditioned ocean will convect deeper compared to one with lots of fresh water on the surface. But if only the winter cooling is strong
enough deep convection will kick in."

“What | find very remarkable about the paper is our ability to do almost real time oceanography and close the real time attribution of
interesting events. It is a great paper to read and a lesson for all of us who think that the trajectory to a warmer planet will be a smooth
straight line without burnps along the road."

Review for the EUR-OCEANS Consortium by Martin Visbeck, IFM-GEOMAR

REFERENCE:

Vage, K., Robert S. Pickart, Virginie Thierry, Gilles Reverdin, Craig M. Lee, Brian Petrie, Tom A. Agnew, AmyWong and Mads H.
Ribergaard 2009. Surprising return of deep convection to the subpolar North Atlantic Ocean in winter 2007-2008, Nature Geoscience, vol
2 JANUARY 2009 http:ffwwew. nature.comingeofjournaliv2/nlfabs/ingeo382. html

RELEVANT REFERENCES:
lgor Yashayaev and John W. Loder, 2009. Enhanced production of Labrador Sea Water in 2008, GEOPHYSICAL RESEARCH LETTERS,
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2009:04-07
Former IGBP Chair receives the Commander of the Order
of the British Empire

Peter Liss, Past Chair of the SOLAS Scientific Steering
Cornrittee (2001-2007) and former Chair of the Scientific
Cormmittee for the IGBP {1993-1997), formally received the
Cormmander of the Order of the British Empire {CBE) from
Prince Charles in March 2009, Peter was elected Fellow of the
Royal Society in May 2008, and in June was on the Queen's
birthday list of honours to receive the CBE for his services to
science,

2009-03-31
1Al Assistant Director

The Inter-American Institute for Global Change Research (IAI)
is recruiting an Assistant Director to manage its science
programme.

The IAI office is located in Sao Paolo, Brazil. The initial term is
for three years.
Read more: {on vacant position):
Read more: {message from IAI Directorate)

2009-03-28

IGBP Science Plan and Implementation Strategy (IGBP
Report 55)

Translation of IGBP Science Plan and Implementation Strategy
{IGBP Report 55) into Urdu by the Punjab University Press.

More information:

2009-03-28

PCMIP: The PalaeoCarbon Modelling Intercomparison
Project

AIMES, following the precedent set by the GAIM task force,
continues to sponsor international projects that bring together
different groups involved in aspects of Earth Systemn modeling
to compare results among models, and model results with
observations, in order to address interdisciplinary questions.
Together with PAGES, AIMES now sponsors PCMIP which
focuses on the coupling between climate and the carbon cycle
on Quaternary time scales.

24th IGBP-SC Meeting,
15-17 April 09, Otaru,
Hokkaida, Japan

For updated information on
the above meeting, and
also the symposia being
held on 14 and 18

&pril, please follow the
following link:

LOGIN

Next Events

Apr 14 - Apr 14, 2009
IGBP Symposium:
Frontiers of Integrated
Research Activities in
East Asia and the Global
Environment

Otaru, Hokkaido, Japan

Apr15 - Apr 17, 2009
24th IGBP-SC Meeting
Otaru, Hokkaido, Japan

Event Calendar »

IGBP Brochure
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Earth System
Science Partnership

Home
Announcements
About us
Governance
Partnhers

Joint Projects

Regional Activities &
Capacity Building

Integrated Regional
Studies

CGIAR Challenge
Programme

Open Science
Conferences

Resources

Media

DIVYERSITAS IGBP IHDP  WCRP

Search ES5P

The ESSP s a partnership for the integrated study of the Earth System, the ways that it
15 changing, and the implications for global and regional sustainability.

The urgency of the challenge is great: In the present era, global environmental changes
are both accelerating and moving the earth system into a state with no analogue in
previous history.

Click here for ESSP Briefing Paper,

The Earth System is the unified set of physical, chemical, biological and social
components, processes and interactions that together determine the state and dynamics
of Planet Earth, including its biota and its human occupants.

Earth System Science 15 the study of the Earth System, with an emphasis on observing,
understanding and predicting global environmental changes involving interactions between
land, atmosphere, water, ice, biosphere, socleties, technologies and economies.

et Lodon D

The Second DIVERSITAS Open Science Conference on "Biodiversity and Society:
understanding connections, adapting to change" will be held from 13 - 16
October 2009 in Cape Town, South Africa,

Call for Abstracts: deadline 31 March 2009, See Conference website
(www . diversitas-osc.org) and flyer for more details.




'APl. Ocean Remote Sensmg

Sea Suiface
Temperature: APL
receives AVHRR satellite
data from the NOAA polar
orbiting satellites. These
data are processed into
images of SST in near
real-tme. Here is the latest
7-day compaosite of the
Gulf Stream.

SAR Winds: APL
processes SAR imagery
from the Radarsat-1
satellite into wind speed in
near real time. Here is the
latest processed SAR
wind speed image and a
map of the latest

coveraae.

2009 A r 8 05:46:08

DC Lightning Mapping
|Array APL is a
participating ground
station in the DC Area
Lightning Mapping Array.
The LMA is not yet
operational. The image
below is MNexrad radar
reflectivity.

Johns Hopkins University / Applied Physics

Laboratory
Space Department / Ocean Remote Sensing

Group

The Ocean Remote Sensing Group conducts
research associated with civilian and military

applications of remote sensing technology in the |

marine environment.
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AVHRR Imagery

* Sea Surf ¢ Dynatrack * Image
Temp. * Hurricanes Gallery
* Overiews
SAR Ocean Imagery
* AKSAR * SAR Winds * 99 SAR
Demo User's Symp.
Guide * 03 SAR
Symp.
Radar Altimetry
* ABYSS ¢ Delay Doppler ¢ Depth
e VWITTEX Phase-Monopulse Sounder
Altimeter (D2P) * Syn.
Geoid

Radar Scatterometry

* Backscatter Statistics and Doppler Spectra

Experiments and Projects

* CBLAST * SARJET * "LOOPS/NOPP
* YWave Buoy * ChMO
Survey

* Password Required

Fraak Wonaldo@huzo! edy
The Johns Hopkins University Applied Physics Laboratony

This page last updated: 06/17/2007 13:50:18.

SRO Image on the cover
of the August 2006
National Geographic

Bathymetiy from Space
reports oh the need for
foundational bathymetry and
gravity for diverse users, and
proposes a Delay-Doppler
Altimeter for obtaining that
data.

Executive Summary (0.4

Bathymetry

~Space
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Global Ocean Ecosystem Dynamics f
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GLOBEC GLOBEC/IMBER Transition Task Team «w s i ....

Ecosystem Ihse«:h

The GLOBEC-IMBER Transistion Task Team (TTT) was established in 2008 to recommend to SCOR and IGBP on how the
second phase of the IMBER programme should proceed to accommodate new developments in marine ecosystem research
that need addressing after the completion of the GLOBEC research programme at the end of 2009. The task team met in
Reading, UK in July 2008 and again in Washingtom, DC, USA in December 2008.

Please download the report and send any comments to the TIT chair, John Field,
jgfield@qgmail.com by 1 March 2009.

Framework for interactions hetween GLOBEC and
IMBER

¢ GLOBEC will continue to completion ofthe project in December 2009 as specified in its Implementation Plan

¢ IMBER will develop research activities with a ten-year life, with its scientific emphases thus extending until 2014. The project will
he allowed to develop its own identity.

¢ IMBER and GLOBEC will he encourage to begin to develop joint activities starting in 2003. The two SSCs will he encouraged to
hold hack-to-back or overlapping meetings.

¢ The extent and speed of development of joint activities and project integration will he at the discretion of the SSCs for the two
projects.

¢ There will be a single integrated ocean project that includes the scientific of GLOBEC and IMBER in place by 2008

Joint GLOBEC/IMBER activities:

¢ Finances to be split 50:50 by GLOBEC and IMBER
¢ Existing and future Task Teams (TT) supported hy hoth IPOs, hut with primary support to be identified by for each TT

¢ All {relevant) communications regarding the TT to be copied to SSC chairs, IPOs and TT co-chairs

¢ The IMBER and GLOBEC SS8Cs will jointly appoint members for combined working groups (e.q. E2E working group) and
approve the terms of reference

h




GLOBEC/IMBER interactions:

¢ Executive meetings will be co-located to allow a joint session of hoth Executive Committees on an annual basis
¢ Sections to be established in IMBER and GLOBEC Newsletters to highlight joint activities

¢ Aspecial issue of a combined GLOBEC-IMBER Newsletter to be considered

¢ The IPOs to actively facilitate the communication between the two projects

¢ GLOBEC and IMBER will develop a section of their wehsite to highlight joint activities

¢ |n the case of comhbined activities (e.q. ICED) the IPOs will coordinate the puhblication of reparts. Each report will have dual
numbering to reflect the report seties of both programmes.

Transition of GLOBEC science:

¢ Joint session of GLOBEC-IMBER SSCs will be held atthe IGBP congress {2007)

¢ At the 2007 joint Executive meeting, a Transition Task Team (TTT) will he appointed to develop the scientific content of the
addendum to the IMBER science plan, to reflect the science ofthe second phase of IMBER, including:
¢ Qutstanding questions identified during the GLOBEC synthesis
¢ Ongoing research in GLOBEC's CLIOTOP and ESSAS regional programmes
¢ Results ofthe first phase of IMBER

¢ GLOBEC will forward CLIOTOP and ESSAS reports to the IMBER IPO to facilitate communication

National programmes:
GLOBEC and IMBER agree that co-endorsement of national projects can occur if requested

New GLOBEC/IMBER initiatives:
¢ The SSC members will be jointly appointed by the IMBER and GLOBEC SSCs

¢ Costwill be evenly shared for publication of co-sponsored activities
¢ IMBER and GLOBEC will co-fund (50:50) the SSCs

TTT Newsletter
article, October 2008




CanTbl HEKOTOPbIX UHOCTPAHHbIX HAY4YHbIX OpraHM3auum,
3aHMMarLmecs uccrienoBaHnemMm 6MopecvpcoB OKeaHa

Bef-caiTel, Ha KOTOpLIE NPMBEAEHE! CChINKKM Ha 3TOM CTPaHMUE, He ABNATCA cobcTEeHHOCTEI0 AHTKOMa, noaTtomy AHTKOM He HECET HMKaKoM
OTEETCTBEHHOCTM 38 WX COASKAHME, MNK BbIPaKaSMBIE MMM B3TNAaL!.

e Agreement on the Conservation of Albatrosses and Petrels

o American Society of International Law's Wildlife Interest Group

e Antarctic and Southern Ocean Coalition

¢ Antarctic Treaty Secretariat

» Associgtion of Polar Early Career Sciertists

e Australian Agriculture, Fisheries and Forestry

e Australian Antarctic Data Centre

e Australian Antarctic Division

e Australian Department of the Environment and Heritage

» Australian Fisheries Management Authority

e Australian Treaty Series 1982 No 9 - Convention on the Conservation of Antarctic Marine Living Resources

e British Antarctic Survey

» British Oceanographic Data Centre (publishes the GEBCO dataset)

¢ Commonwvealth Sciertific and Industrial Research Organisation
Division of Marine Research

» Environmental Treaties and Resource Indicators

& FAO Fisheries and Aquaculture Department

e |nternational Agreements Concerning Living Marine Resources of Interest to NOAS Fisheries

e |nternational Commission for the Conservation of Atlantic Tunas

# |nternational Council for the Exploration of the Sea

e |nternational Polar Year 2007108

e |nternational YWhaling Commission

e North East Atlantic Fisheries Commission

« Scientific Committee on Antarctic Research

& Sealce Concentration (US National Snow and Ice Data Center)
hitp: Sinsidc orgfcryospherefglances

& Southern Ocean GLOBEC

e The Commitee for Environmental Protection

e |nternational Union for Conservation of MNature

* |nnovating European Science Communication




3aKn4YmnTenbHble 3ameyaHuns

1. [Npexkae Bcero, ymecTHO npmuBecTu
LMTaTy U3 KHMrn HopbepTta BnHepa
«TBopeL, n Pobot» (M., U34. NN, 1958)
«ECnu 3TOT Hall QaHANIU3 U CMOXKET YTO-TO
3Ha4YnTb, TO OH A0/1XeH bbITb peasbHbIM
aHaNU30M peasnbHbIX npobnem. .....

[lyX, B KOTOPOM €ero HaanexXuT npoBecTn —
3TO AYX OonepauuoHHOMU, a He
PUTYaZIbHOTO Naa4vYa HaA, YCOMNWum».



2. HayuHble n obpasoBatenbHble yypeXaeHus
PocpblibonoscrtBa B HacTofLee BpemMs
o06napat0T YHUKaNbHbIM MAacCMBOM AAHHbIX
no buonornyeckum pecypcam u ycioBUMAM UX
obutaHmna ychosuamu. Heobxogumo
OpraHu3o0BaTb «CMNaceHne» 3TUX AaHHbIX:
0606wWweHne n nybanKauuio pesynbrTaTos.
Mpumep — npoekt NOAA (1995-2005) noa
pykosoactesom C. J/leButyca no «cnaceHUo»
OKeaHO/10rM4yecKnx gaHHbIX.



3. [AnAa 3awnTbl HTEepecos Poccun um
oTeyecTBeHHOU pblboX03ANCTBEHHOU HAYKMU
MOJ104blM YYEeHbIM NOA, PYKOBOACTBOM
CTapLUX Konner cneayer akTuBM3MpoBaTtb
CBOE yyacTue B MeXXAyHapoAHbIX NpoeKTax.

Bcero-to Heob6xoaumo - xopouuee 3HaHue
aHIMUUCKOrOo (BKIIOYAA NUCbMeEHHbIN) n IT-
TEXHO/IONMMK, a TaKXe — IMYHAA TBOPUYECKasa U
XOpOLLAA «HACTbIPHOCTb» B pabore



