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OKEAHOJIOIIIIECKOE OEECIIEqEHIM IIPOMbICJIA C
UCIIONb3OBAHIIEM KOCMI4IIECKOfr UITOOPMAIII{II

O 2011 r. II.A. flonuqyr, B.A. Apxnnon, C.H. Eyprrrcnn
@ Iyn < Amn aumwt e c Kuit H ayqH o -uc c n e d o e am e na c Kuit uH c mumym p u 6 H o z o

xntilcmsa u oKeaHoepaQuu>, Kaauuuuzpad 236022
flocrynura B peAaKrILIro 21.07.2010 r.

B crarre rpr4BoArrcr pe3yn6Tarrr pa6orrr ArnanrHI4PO no rlcrroJlb3oBaullro
cnyrHr.rKoBoft r,ru$opMarllrn o reMneparype, anbrr,rMerpur{, KoHIIeHTpaII}IH

xnopolfunra Ha noBepxuocru oKeaHa. Ilpe4cranreurt peruoHanbHbre

reor4HibopMarlrroHH6re cucreMbr Anr [poMbrcJroBbx pafioHoB I-{eurpalruo-
BocroqHoft Arnannaxu u AnmpxruqecKofi rracru Auanrnxn. O6osna.reHrt
nepc[eKTr{Bbr pa3BfiTr4fr, Hafruo-r.rH(popNrarluoHHoro o6ecne.reuu
oreqecrBeunoro prr6onoBcrBa c lrc[oJrb3oBan]reM AaHHbrx Ardcranil]IoHuoro
3ou.q{poBauur.r 3eunu.
Knnqeearc cro6a: cnyrnlrK, TeMneparypa, pu6oroncrno, oKeaHoJrorrds,

Ar{cTaHrIr4 oHHOe 3OH,qr{pOBaHr{e.

BBEruHUIE
Oauoft I{3 [epcneKTLtBnbrx 3a"qaq oreqecrBeHnoro prr6oroncrBa Ha 6maxafimre

roAbl ocraercr parlLronanbHoe yr3b.rrrr{e BoAHbrx 6uororu.recKr4x pecypcoB (BEP) a

orKpblrblx pafiouax Mupororo oKeana (Mopcrar AoKrpr.rHa PO, 2001).

B [ocneAnr.re ro,qbr 3HarreHr,re npoMbrcnoBofi oKe€IIIoJIoMu KaK B cr4creMe
prr6oxosdcrseuHoft HayKr.r, TaK r,r B HayKe o6 orease B rlenoM cyrqecrBeuuo yBeruqnfiocb.
3ro cnssauo c HecKoJTrKr{Mr4 [pr4rrr.rHaMr4. Bo-neperrx, Bo3pocJr]r rpe6oBaril{r K TorrHocrur ri
o6ocnosanHocrr4 orrpe.{enen}rr [apaMelpoB paq]roHanluoro uc[oJr63oBarr]ur rrpoMbrcJroBbrx

6uopecypcon oKeilra. Craro oqeBr{AHbrM, rrro B MareMarr{rrecKffi MoAeJUrx

oKcflJryarrpyeMbrx nonyrxqnfi rz4po6nouroB, Koropbre r4c[oJr63yrorcJr AJrf, peryJrupoBaHltlr
lpoMblcJla It ylpaBJleHr4rr 3anacaMlr, neo6xo4ruo 6onee noJrgo u o6rerrnaBuo )rq[TbrBarb
Qarropu cpe,t6l o6nranux (tlepnrurncon,2002). Bo-eroprx, ua6mo4aion[4ecr B pa3nurrubrx
patZouax Mraponoro oKeaua lr3Mer{enr4rr oKea}roJrornqecKrx yclonnft nnanerapnoro
uacnrra6a AlIKTlror Heo6xoAuMocrb trx rury6oKoro usyreilufl. c rleJrbro [peABr{Aerrr4rr

Bo3Mo)KHbx fiocJreAcrBnfi I$s, 6uomr oKe€Ha @xnon, rlepuumcon, 2004). B-rpemrx,
IIotBJIeHrIe HoBbrx BI{AoB ur r4crorrur.rKoe r,rn$opnraquu o6 oKeaHe, [pexAe Bcero
crryfi{llKoBbrx, a raloKe co3AaHr{e cso6o,umx Arg o6qero Aocryfla Mex5yuapoAubrx 6asron
perpocrleKTuBHbrx v onepaTr{BHo flocryrrarcq]rx AarrHbrx [peAocraBJurroT rrrr4poKr,re

Bo3Mo)KHocrtI rrorryqenl4t rrprrHrlr{n}raJrbHo HoBbrx npe4cranreHuft o uacurra6a< Lr

MexaHIa3Ma( npoqeccoB, nporacxoArrqrx B oKeaue u aruocQepe. Perylxpnbre c[yrnr4KoBbre
I{3MepeHI{f TeMrleparypbl noBepxHocTLI, Aiurubre o KouqeHTpau[r4 xnopoQunna, aHoMaJr]lnx
ypoBHrI IIoBepxHocrII oKeaHa s pa3Bvrrtre MareMarlrlrecKlrx MeroAoB Lu'. o6pa6orrz
IIo3BoJUIro'T onpeAeJurrb [oreurl]raJrbrrbre Mecra cKolJren]rrr prr6rr ta Moryr cJryxc.rrb ocnosofi
Ant npornocrlltlecrurx pacqeroB ycronufi flpoMbrcna. op6ramnbnbre cpeAcrsa o6r4Aaror
I,I3BecrHbIMI4 [pe]INrylrlecrBaMr{ no reorpaQuz o6sopa fi o6reuau floJq,uasNaa;
unQopuaqvu, o6ecnewEBalor BhmoJrneHle oAuoro as sarKHeftnnrx rpe6osamnft K MeroAr{Ke
rpoBeAeHltt I{ccneAoBarrirft 6uonpo4/KTr{Buocr}r BoA Mupoeoro oKeana - HepruplrBnocrb
Bo BpeMeH[ I{x [poBeAeHI{JI. Onur ArnanrHI4PO, 4pynax orpacneBbTx u aK4AeM[qecKrlrx
HI,Iy P(D y6e4rreJlbuo cBuAerenbcrByror o Bo3MoxHocru eQQeKrr4BHoro pelreHr/ur MHorurx
mo6amrnrrx u penaoHaJlbubrx 3aAaq oreanorpaQura Eo AaHHbrM ,U4crar{rlr4ouuoro
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nOnruIYK V.A. u rtp.

3OHAr{pOBarrE OKeaHa (A3O). Y.narrrsaff ype3BbHarzHo BbrcoKyro cror{Mocrb rprIMLD(

MOpCKnX Ua6rnO4eUZft, ECrrOJIb3OBarrUe Clyrur{KOBbrX OKe€UTOJIOmqeCKI{X Lr3MepeHLIIT

nepeBoAr{T perrreHHe ocHoBHLrx 3aAaq fipoMblcJroBofi oKe€HoJronrr4 Ha KaqecTBeHHo HoBbr[
ypoBeHb (Cafir www.planet.iitp.ru).

MATEPT4A 116r Lr METOro{KA
B AtnaHrHI,lPO pa3pa6orana r,r BHeApeHa aBToMarr43HpoBaHHaJr ctlcreMa

lrc[oJrb3oBaH]rr c[yrHurosoft unQopuaquu EIrs HyxA MopcKoro prr6oroecrsa. ClrcreNla
ocHoBaHa Ha ucnoJrb3oBaH[r.r AarrHbx Ar{cTaHrlaoHHoro 3oHAHpoBaHr{r oKeaHa,

[on]rreHHbrx rr3 cneqvaJlr43r{poBaHHbrx gJreKTpougrrx 6ar, pa3MerqeHHbrx B Llnrepnete.
flpuurrrre ,qauubre [oABeprarorcr uocne4yroqefi relrarrrecroft o6pa6orre, c

[pr{MeHeHLreM co3AaHHoro B r.rHcrr{Tyre [porpaMMHoro o6ecne.reur.rs. Cucreua
[peAHa3HaqeHa Anfl 6rrcrporo Aocryfia corpyAHr{KoB urcruryra K c[yrHHKoBbIM

AaHHrIM. Ona nossoJurer o[eparnBuo orcrrex[Barb H3MeHeHHe pa3[I4rrHbrx fiapzlMerpoB

oKpyxiuoqefi cpe4rr n mo6ofi ToqKe Mr.rpoBoro oKeana. OHu nrmotlaror AaHHbIe o

reMrreparype noBepxHocrr{ oKeaHa (T[O-SST), AaHHbIe o6 aHoMaJIIa.trx ]poBH.u
roBepxnocrn oKeaHa (Anrruuerpuq-SSHA), AaHHbIe o KoHIIeHTpaIIHI4 xlopoQuua
(Chlorophyll) (Cupord v Ap., 2004). OxosqarerbHbre pe3yrrbrarbl rpeAcraBru{Iorct B

xaprorpa$firrecKoM Br{Ae. Ha pucynre 1 npnregena 6lor-cxeMa c}IcreMbl.

Puc. 1. Elon cxeua HrrrepaKTnBnofi cucteubr cnyrHl{KoBoro MoHI{ToptrHra ArnarrHI4PO.
Fig. 1. Flowchart of interactive system of satellite monitoring at AlantNIRO.

,{annue Ar{craHllr.rouHoro 3ouAr{poBaHus, rrpvrnlrMalorcr qepe3 EHTepHer-cerb I,I

3aHocrrcfl B coorBercrByroqyro reMarurlecKyto 6azy AaHHBrx. flocne o6pa6omu
(Bafinoecrrft, MaluurEn, 1991, 1992) oHr4 rocryraror Ha cepBep cryrHllKoBoro

MonriropLtxra (CCM).

ilns raxAoft xapaKTeplrcrrdKr4 clrcreMa [o3BoJUIer xpanurb AaHHbIe 3a

onpeAeneunrrfi cpor. ,{nx pasnuarubrx fiapaMerpoB gTIi cpoKtl p€l3uble. Bce Aannrte fiocne
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OKEAHONO|I'TLIECKOE OEECIIEqEHIIE TIPOMbICIIA

npeABapllrenbHof o6pa6omu B MoAyne KoHBeprI'IpoBaIIut AaHHbIx fiocTyfia]ot na CCM'

HOSrre AaHHbIe 3aMeHtIOTCt CTapbIMIa' [epeHOC[MbIMIl B apxl{B' KOTOpbIfi TaKx(e

pacnonoxeH Ha CCM, H rrpn AonoJIH]ITeJIbHoM 3anpoce AocTyIIeH IIoJIb3oBaTelsM' Ha

prry"*. 2 npegcrauleHa rJIaBHarI cTpaHI4IIa cIacTeMbI' Iloilb3yflcb CoOTBeTCTByTOUII{M

nnrlpQercon, Mox'o Bbr6parb HyxHbIft IlapaMerp. HageaHI'Is uapaMerpoB

pacnoJloxenbl B JIeBoft rIacTlI I'IurepQefica. 3*.y Bbl6npaeTcs I{Hrepecyloqufi

,ron"ao"uteJlt pafioH Ia yroqutloTct KoopA]lHaTbI. ]ror )Ke IluTepQeftc [o3BoJUIeT

Bbr6parb I{Hrepecyloqylo Aary.

Puc,2.I4rnepoefic aBToMarH3lrposaHHofi cHcreMbr crD/rHr,IKoBoro MoHrrropl,IHra.

Fig.2.lnterface of computerized system of satellite monitoring.

Brr6op Aarbr AJUI KiDKAoro napaMerpa r.rMeer cBoto oco6euHocrb. AaHHbIe o

TeMnepaType noBepxHocTtr OKeaHa o6Hosfi.f,totcs He MeHee 3-x pa3 B HeAenro.

I4HQopNrarllrr, roqrqaeMiur co cnyrHlrKoB NOAA, Meteosat I4 GOES, KaK IIpaBI'IJIo,

ycpeAHrercr 3a 3 aut, T.K. pafioHbr orreHb tlacro 3aKpbITbI o6ra'IHocrurc (Caftr

www.eumetsat.int). ,{annue TIIO (cumeun AMSRE) (nolytaeuble B MI{KpoBonHoBoM

Ar{aniuoHe), ua roropbre o6Jratruocrb He BJr}r.[er, Tarxe o6Hosrslo^tcs,3 prua B HeAenIo

(Caftr www.ssmi.com). ,{aunrre ro xnopoQurJry ycpeAHtlorc.fi 3a IreAeJIIo, r.K. 3aBvctr
He roJrbKo or o6fiarrgocrra, Ho !r or cBsroBoro 4nr. Kponae groro ans TIIO u xnopoQlanJla

Aurrorcfi cpeAneMecrqurre AaHHbre. ,{auurre no Bblcore ypoBus noBepxHocrl,I oKeaua

TaKXe ycpeAH-r{rorcr 3a He,{eJIIo.

B cuqeue [puMenrercr HoB€ur cxeMa opraH]I3aIIIlI,I l4nTep(beficoB K apxuBaM

c[yrur4KoBrrx uso6paxeHfift (pr4c. 3), roropiur orKpblBasr HoBbIe rrepcrrelffLlBbl co3AaHI{t
pacnpeAeJreHHbrx apxHBoB c[yTHrrKoBbrx AaHHbIx, C BO3MOXHOCTbTO nO[]nIeHI4t

rpe6yevrux r,rso6paxenuit (Ha Jrery) Ha ocHoBe AaHHbrx, HaxoArlqnxct B p€rlHbrx

rleHTpax npl4eMa z o6pa6otKr4 crryrul4KoBbrx AaHHbrx.

[m riro6anbuoro MoHr{Top[Era B cr{creMe npeAycMorpeHa KoHBepraIII4r

3anporreHnofi rauQopMarlr4r{ r Qaftnrr Sopuara KML, gnr oto6poKeHus B [porpaMMe
Google Earth. Cn1'rHuronrre zao6paxeuzr u reMaruqecKl,Ie Kaprbl Moryr 6urr
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IOJIIIIIYK LI.A.utp,

npeo6pa3oBaHLl B (Cnou) (Layers), a HaBr{rarl[oHHhre AaHHbre cy.qoB vr AaHHBrelpoMBlcJlosofi cratEcrl'IKll - s (Merr<u>. B KaqecrBe fI4C rnrEe"ru ru [poMhrcJroBhrx
!Yaa:< 

qenecoo6pa3Eo l4croJlb3oBarb rporpaMMurrft npo.qyKr or GOOG|E - Google
Earth (pzc. 4).

Pnc.3. O6o6qenHas cxeMa urrepSeficoB K pacnpeAeJreHHbrM apxr{BaM cnyrHuKoBbrx AaHHbrx.
Fig. 3. Generalized scheme of interfaces for distributed archives of satellite data.
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Pnc.4. flpnuep oro6paxernu TnO e nporpaMMe Google Earth.
Fig. 4. Exemplary representation of surface water temperature in the program Google Earth.
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OKEAHOJIOI-I4IMCKOE OBECIIEIIEHIIE TIPOMbICJIA

Kar uHrep$eftc r 6nore anurnsa npoMbrcnoBo-oKeauonoru.recroft cilTyar\Lrr4

ricronrryercr r'r3Becrurrfi Asraxor Openlayers (puc. 5).

oair fbe 8ha hr6pnffs CcAcK CnFae

@"-*
;€t*

Pn c. 5. flporpaunrHufi rpatf uuecrnfi nrneptf efi c Openlayers.

Fig. 5. Software graphic interface Openlayers'

On upe4craBJyrer co6oft OpenSource 6IE6luoreKy, Ha[[caHHyIo na JavaScript u

rpeAga3HarreHHyro Airr co3Aanvfr. Kapr Ha ocHoBe nporpaMMHoro I4HrepQeftca (API),

rroAo6uoro GoogleMap API unu MSN Virtual Earth API.

Openlayers o6laAaer cneAyrorq[M[ Bo3MoxuocrtMla: Ao6aB[eHLIt Ha Kapry

laHeJrlr HaBr4rarl[r4i c1Bura Kaprbl; Ia3MeHeH[t MacIIITa6a Kaprbl; IlonfreHut Koop,{I4HaT

TorrKlr, Ao6annesur naHeJrr{ y[paBneHr4r BtrArrMocrbro/HeBl4AlrMocrblo cJIoeB Kaprbl;

ng6opa flpor{3BoJrbnoro o6reKTa }r tron1..leH]It arpu6yruBHoft uHQopMaIII{]I o HeM;

yfipaBJregr{s flpo3paqHocrbro ricfloJlb3yeMbrx cJIoeB Kaprbl; Ao6aBneHLIt K Kapre

orrpeAeJrreMbrx rroJrb3oBareneM srreMeHToB (touer, nnuuit, noluronon); MHoxecrBo

Apyrtrx Bo3Moxcgocreft Openlayers, Koropbre, BMecre c npI4MepaMI4 plx ac[onB3oBaHrlt ]I

AoKyMeHraIIuft 4ocrynubl Ha oQuqu anruoM caft re.

flrx rpaQzqecKofi Br43yanrl3arlnr.r AaHHrIX arlaJlfl3a I4c[on*yeTct Ilporpan'runrrft

unrepQefic (API) Amline (http://www.amshart.com), peanusosaunuft Ha ocuoBe Flash

TEXHOJIOTI,IH.

Baxsrru gTarroM pagBvrrkrfl, npoMbrciloBo-oKeaHororl4qecKrx nccreAosaHufi

rBJrfieTcr co3Aaglre perrlouaJrlubrx reollHsoprvraquonHbrx cucTeM (fI4C), cocTotlrtrt4x 113

6asrt reoAaHHbrx lI [aKera np]rKJraAHbrx [porpaMM, upeAHa3HaqeHHbrx Ant xpaHeHl{.u,

o6pa6orga , Bvrgyurar3arlvtvt, aluwrga ra LlnTepnperarlnll 6olrurnx ro o6reuy MaccI4BoB

npoMbrcJroBo-oKeagoJroruqecKllx AaHH6rx. Easrt reoAaHnbrx co3Aalorct Ant KoHKperHoro

fipoMblcJlonoro paftoua, a rtaKeT npLIKnaAHErx nporpaMM QopnaupyeTcr Ha ocuoBe

tturlen3roHnbrx flporpttMM, rr ocraB JU{eMbIx paspa6otvl4KoM.

Ar.r cogAanrEs fI4C no pafiony I-{entpanrno-Boctoquoft Atnauuru, KpoMe

cu),THHKoBoft un$opNr a]\krvr, r{cfloJrb3oBilJlcf, MaccuB AalrHbrx KoHTaKTHbrx sa6moAesnfi,

O pegnenrecfl rrHbregaHHbIe

BOIIPOCbI PbIEOJIOBCTBA rorvr 12 l1b3(47) 20ll 433



|IOJI4II{YK V.A.uap.

rrpoBo.q?rMhrx B Terrenve 20 gKcreA]rrlfifi r pafion Maporuo ra Maapuranvr B fiepvo.4 c

1994 ro 2007 Fr., 6oree 2 000 KoMrJreKcHbrx oKeaHoJrorurqecKrx craHIII,Ift, 600
rnAponorurrecKr4x pa3pe3oB (fnesa, 2006). 3a ourouy rprr co3Aasun fI4C no paftouy
I-FA nsrr rporpaMMHbrfi raKer KoMrranrrr4 ESRI (IlHcruryr uspe:uvrt orpyxatoqeft
cpegu) ATcGIS 9.0. Bu6op AaHHoro rporpaMMuoro rpoAyKra o6ycnonneu IrIupoKI{M
rc[oJrb3oBaur,reM fipeAbrAyrrlru repcnfi orAeJrbubrx [porpaMM AaHHoro rrpo]r3BoAr4TeJur
(Li, Sa:rena, 1993), a raKxe rulrpoKrrM [pr{MeueHr4eM 9Tr4x cr{creM B MopcKr4x
IaccJleAoBaHntx, KaK B orerlecrBeunbrx, TaK 14 n sapy6exHbrx r4HcrtlTyfax (Lockwood,
lees).

fI4C ltrs pafioHa Anrapxrnqecrofi rracrr.r Arranrn.recKoro oKeana fipeAcraBnser
co6oft reorpaQuvecKylo 6a:y 4annrrx (GDB), co3.(auuyro B cpeAe AToGIS 9.1. Cucreua
paccquraHa Ha Qopuraponanue 6asrr 4anH6rx fipocrpancrnennofi Hnsoplaaqvrpr Ans,
pa3nvqHbrx 6[orora.recKux, Qusa.recxr,rx r xr.rMllrlecKprx xapaKTepr{crt4K B rrpeAenzx
4aHuoft aKBaropIlI,I (Meaden, 2000). Cucreua BKrrroqaer Harypurre AaHHbre peftcor
ArnaHtHlIPO, 4aunrre [poMbrcJroBLrx arJracoB, c[)rrH]rKoBbre AaHHbre (flesa, 2006).
flporparnrvra ro3BoJlter co6paru B eAHHlro reorpa(pruecKyro 6agy AaHHbrx KaK
[pocrpaHcrBeuHhle AaHHLIe B Brr.qe nerropHoft u pacrpoeofi auQopuaqrau, TaK vr

ra6nvqnue AaHHhie, vM[oprLtpoBaHubre rr3 Apyrnx Qopuaron.
PE3YJIbTATbI

feouuQopuaquoHHat cucmeMa dnn pailona Qenmpanuuo-Bocmovuoit
Amnaumuxu. Ctangaprnuft Ha6op tpyHrrlufi AaHHoro nporpaMMHoro naKera no3BoJrf,er
pa6orarr c 6a3ar,Ifi fipocrpancrBeHuo pac[peAeJrenHbrx AaHHbrx, a rzrK)Ke oH y4o6en 4nx
3arpy3Kl4 perpocrleKTuBHblx MarepuaroB, HaxoA.rrquxcr B pa3nvrrHbrx Qopnrarax u
rpIaBeAeHI4t I'IX K o6rqeuy snAY. I4uercquecr QyHruIuu co3AaHr4r r{ yfipaBn enus 6asavu
reoAaHHbIX o6lerqaror locryn I{ xpaHeHr{e pailnuqHbrx B}rAoB unQopuaquu. VLvreetcs.
6onruroe KoJII{qecrBo orKpblTbrx paspa6orox vt rr,ro.4yneft Anfl .qaHHofo rraKera,
o6leruaroulux BbIIoJIHeHLIe cranAaprHbrx o[eparluit, a raK]Ke nporpalMMa o6na4aer
BcrpoeHHbIMI{ t3bIKaMI{ nporpaMMvpoBaHr{q Microsoft Visual Basic u Pyton.

llpu llHrerpaql4r HMeloqr4xcr Marepr4anoB B IZrC Ha ocnoBe AToGIS 9.0
paspa6orana o6rqas crpyKTypa 6as reo4aHHbrx, xpaurqrx pa3nfiqubre BLrAbr AaHHbrx,
TtIKI{x KaK fI4Aponof}IrIecKLIe Ha6nrogeHzr, p$ynbrarbl turaHKToHHbIx npo6,
ruApo6IEolornqecK[x onpegenenuft, rrxrr.roJror]rqecKr4x pa6or, a raKxe Marepaanbr
AI{craHIIIaoHHoro 3oH.u{poBanl4r fioBepxHocru oKeaHa I43 KocMoca. Cne4yer orMerrlTb,
tITo B o6rqeft crpyKType 6aart reo4aHnbrx npficyrcrByror AonoJrnrdreJrbubre cBs3)rrorrlr4e
loJrr, flo3Bonrrcrrlkre cno6o4iro [epexoAr,rrb or oAHofo B]rAa AaHHbrx K ApyfI,IM,
Eon) IeHHLIM B To xe BpeMiI s toft )Ke rotlKe. Cxeua ycrauoBKrz [pocrpaHcrBeHHo
BpeMeHHbIx cnsseft MexAy pa3nLIqHbIMrI Marepr{anaMr{ Bo3MoxHa laxe B cJryqae
flpr{Hrl[[r4airbHof o paSrrl|Il{vfr. Me]KAy cBr3yeMbrMH MaTepHanaMr{.

I'Irr,reroqax cs fIdC npeAocraBJuler Ao[oJrHHTeJrbHbre Bo3Moxuocrrr Brr3y urr43ar\Lru
lpoMblcnoBo-oKeaHorofzqecKr4x Marepr{aJroB, rrocrpoeHr4r cr4HTerr.rqecKr{x Kapr,
lpeAcTaBneHl4t p{Bn}IrrHbrx xapaKTepr.rcTr4K B TpexMepHOM [pOcTpaHcTBe, HaIIpr4Mep
npeAcraBneune Qponralrnofi 3oHbI MexAy rleuTpalrbHbrMr,r BoAHbrMrr Maccalru paftoHa
Kanapcroro aIIBeJIJII4HTa (pnc. 6), nonoxeur4e IE Qopua Qponra paco.rwra*a rro
TeMlepaType fi coJIeHocTI4, sa Qponr B3rra BeJrr4rrrrHa 50%o cootHoureHr{s cMecr AByx
BO,4HbIX MACC.
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TaKXe, oAHr{M r43 rrpoMexyroqnrrx pe3yJrbraroB co3Aanus.|LIC no pafiony I-PA
frBlrfisrcs. arJrac rLrApoJror[rrecKr.rx ycrornft B p-He Kanapcroro anBeJIJI]IHra ro
pe3yJrbraraM cbeMoK, rrpoBo.quurrx AuaHrH?IPO no MexAyHapoAHrIM corJIarIIeHI{tM c

Mapoxro u ManpuraHuefi t t994-2007 n.

Pnc.6. (Dopua (fporra Mell<Ay rlerrpaJrbHbrMlr BoAHLrMr4 MaccaMr.r B p-He urrca Kau-Fran.
Fig. 6. Front's shape between central water masses in the area of cape Kap-Blan.

feouruQopuaquoHHan cucmeria d,tn pailoua Aumapxmuraecxoit qacmu

AmnaumuqecKoeo oKeaHa (Antarctic part of South Ocean). Crplxrypa GIS SEPO:

1. CuyrHuronrre AaHHbre [peAcraBJrenhr B Br4Ae pacrpoBbrx [oBepxnocrefi,
Koropbre xapaKrepr43yror reMrepaTypy noBepxHocrr.r oKeaHa (sST) Arr.rr p€BnlrqHbrx

BpeMeHHLIX gTanoB, anoMaJrr{}r reMfleparypbr fioBepxHocrr{ oKeaHa, arMocQepuoe

AaBneHI{e Ha ypoBHe oKeaHa, a TarcKe aHoMarrnur ypoBrrr [oBepxHocTrr oKeaHa.

2. Harypnrre AaHHbre npeAcraBneHbr B Br4Ae ta6nug, r{Merorqfix
ilpocrpalrcrBeuHyro JroKaJrn3arllrro B ToqKax 14 noJruronax.Arlr' AaHHoro 6nora r{Meerct
raHQoprrtaqur o pacnpeAeneHuu rio floBepxnocrr4 oKeaHa Qrora, coJreHocrr{,
TeMn eparypbr, BLrJroB a Kpurrrfi, Qlrro- r4 3 oolJr aHKTorr a.

Cucreua BKirroqaer B ce6q sos\aoxHocrn crpyKTypr{poBaHrrr pasnoo6palroft
znQopirraquw, oro6paxeHr.rr ee s ra6rrqHou, rpaQuqecKoM H KaprorpaSu.recrou Br{Aax.
Ha ocuoBaHl4ri lrMerorqIaxcr AaHHbrx cyqecrByer Bo3MoxHocrb [poBeAeHr{t
[pocTpaHcTBeHHofo aLrilrilsa c r4crioJrb3oBaHlreM, KaK BcTpoeHHbrx I4HcTpyMeHToB

rporpzlMMlr, raK r{ AonoJrHrreJrbHoro MoAyJUr Spatial Analist.

Bogvoxnocru GIS SEPO npeAcraBJreuhr KaK: BBoA, xpaueHr4e, o6pa6orra
rpocrpaHctseuHoft unQopuaqr.ru; npocMorp vr peAaKrlrpoBaulre 6az AaHHbrx B

[oJlb3oBareJrbcKrrx npnJroxenurx Microsoft Accses n FoxPro; nrr6opKa AaHHbrx rro
3aAaHH6IM fiapaMeTparnr (upocrpaHcTBeHHoe pacnpeAeJrgH]re, BpeMeHHbre [HTepBaJrbr 14

KOHKpeTHbIe AaTbI, KaqeCTBeIIHLIe V KOJIHIIeCTBeHHrIe XapaKTepuCrzrrt);
lpocTpaHcTBeHHarr t4HTepnonf,rlEr IIo 3aAaHHbrM [orrb3oBaTeneM [apaMeTpaM; co3AaH[e
LIHBeHTapII3aIIHOHHbTX) AtrArUTtrrreCKr4X t4 Cr{HTeTr4qeCKI{X KapT; r4MnOpT AZIrrHhrX }r3

ApyrHX npocrpaucrBenHlrx, ra6rtzqHrrx r{ TeKcroBbrx Qopnraroe; 3Kcnopr AaHHbrx r{

o6pa6oraHublx pe3yJrbraroB B noJrb3oBarenbcKr{e [porpaMMbr Anr 4amHeftnrvrx alaJrpr3a
u o6pa6omra (Microsoft Excel - *.xls, Easrr AaHHbrx *.dbfl ASCII - *.txt, rpaQn.recrne

\"- 
-':.-.

<a .e- --.-1
-o.\ d ' ._ ,. l'{t
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|IOJII4II{YK H.A.ntp.

Qoprr,raru BeKropubre - *.emf r4 pacrpoBrre - *jpg, *.tif, *.b*p, Adobe Acrobat - *.pd|;
oQopunen[e Kapr Anf, [eqar]r rr [eqarb orqeroB.

flpu l4cnoJlb3oBanrrvr .uolonHr4TeJrbHoro MoAynf, cyqecrByer Bo3Moxnocrb
co3,4aullt aHLIMaIII4OHHsIX npZTOXeHZE Nrs. Bfigyaurn3arJnu [pOCTpaHCTBeHHBTX V
BpeMeHubrx lr3MeH eHr4 it ss renutrr.

BosNaoxHocru I4c[onb3oBaur{r cucrenaofi flpocrpaHcrBeHHoro ananv3ai
BbIqIicJIeHI4e anouarufi TeMfleparypbr fioBepxHocrr{ oKeaHa Errfr. Bcero [oJlr4roHa

.{aHHBrx pr AIn ga4asnofi aKBaropr{r{; BbrqficfieHr{e cpeAHr,rx 3HarreHuft reuneparypbr 3a

onpeAeneHHrt[ nepIEoA BpeMeHpr Ha sa4annoft arsaropprr4; [poBe.qeu[e paftouupoBaH]rt
aKBaropr{I4 no 3aAaHHbrM fiapaMerpaM; [poBeAeHue MareMarr.rqecKl4x geficrnuit
(croxeure, BbIrrI4TaHr,re, yMnoxeHr{e r4 AeneHr{e Ha saAaHHHft rcoe$Suqnenr) c
pa3ruqHblMl{ reonorltMu AaHHbrx; r{HTeprroJrrrlprr AaHHbrx; oBepnefiurre o[epaqfipr c

KapraMlr (uaroxenue, 6raHronanlre, co3Aanue 6yQepnrx son).

Bcx [pe,qcraBneHHal unQopuaqr.rr coAepxr4T AaHHbre Ar4craHrluonHoro
3OHALIpOBaHI{', 3KCIIeAI4IITIOHHbTe AaHHbre, a TaKXe AaHH6re, r.rHTeplpeTlrpoBaHHbre IIOA
onpeAeneurrlro 3aAatry. EAunoe npocrpaHcrBeHHoe pzrperrreHrre loxlo Ar-s Bcex BIAoB
HnSopvraqr{Lr [o3BoJrser 6es AonoJrHr{Terusoft o6pa6orrz npoBoAr{Tb MareMarr4rrecrrafi
aHaJII,I3 I4 cpaBneHr{e AaHHbrx. Arsaropru noKphnrEr AA3 orpaH[qeua: Ha BocroKe -
6eperonofi rtulaueit IOxHoft Auepurr, Ha ceBepe - 5o ro.ru., Ha 3arraAe - 105o 3.A., Ha

rcre - 50o ro.ur.; 3KcneA[III4oHHbre Aar{Hbre rrMeror 6onrruee paclpocrpaneupre Ha 3a[aA,
Aocrurarr l50o s.l. (pasuepnufi cocran oco6eft) rn 170o s.,{. (npucyrcraHe Qnora).
Pagila.rua.fi BpeMeHHffr AracKperHocrb orpaHr4rruBaer aHaJwr3, [o3BoJr.[r coBMerrlarb

AaHHbre JII4IITI npr4 qacrore B oAr{H Mecrq. CnyrnuroBLle l,r gKcneAurII4oHHbIe AaHHbre
rdMeror e4znrrft BpeMeHHoft nepuo4, 3aKJuoirenurrfi B [peAenax c 1982 no 1991 rr.
BKJlroqr.rreJrbuo. AHovaruu ypoBHq oKeaua non1nreHbr roJrbKo 1.Irfl rrepiloAa,
HaqlrHaloulerocq c 1992 f., r{To He Aaer Bo3MoxHocrb [cloJrb3oBarb vrx flprr
conocraBJreuulr c gKc[eAr{IIuoHHbrMra AaHHLTMT{. .{annrre no pa3MepHoMy cocraBy prr6 u
Ilpl4cyrcrBnrc $nora JroKalJrr,r3oBaHbr B y3Jrax oAHorpaAyculrx KBaAparoB, Ho B3ar{MHo He

coBnaAaror npu MecsqHoM pacilpe.qeneHr;ru. 3ro orpaulrquBaer r4x coBMecrHoe
ac[oJrb3oBaHr4e, [o3BoJrrr aHaJru3r{poBarb He MexAy co6oft, a [ocpeAcrBoM pacrpoBbrx
reonorefi.

oECvxrerilm,
llosnnenue B [ocJreAHr{e roAbr HoBbrx Br4AoB rr r.rcroqHrrKoB AaHHbrx o6 oxeane,

TaKIX, KaK pe3ynbTaTbr MaTep]rulJroB cnyTHHKoBoro cKaHlrpoBaHnfl noBepxHocTpr oKeaHa,

BeprlrKanbHono 3oHArrpoBaHHr ronrq[ BoALr ApefiQForquuH 6ymrr{ B paMKax [poeKTa
<Argo> [pr4BeJro K pocry o6rerr,roe noJrynraeMoft ra naranrfisaer4oft oKeaHonoru.Iecxofi
un(fopir.laquu. Tpalwl[orrubre cnoco6rr xpaueHur, o6pa6orrr v anurv3a nnQoprvraqun
yxe He no3BoJrrror B rroJrHoft naepe nonfrarb xeJraeMbre pe3ynbrar6r, rITo o6ycrauueaer
neo6xoguocrr lrc[oJrb3oBaHr4Jr 6oree eQSernanHrx cnoco6os cr4creMaru3arvrvt,
Blr3yaJru3arlrarr, fi ar{aJrr.r3a npocrpaucrBeHuo pacfipe.qefieHHbx Azr]rHbD( Becrua
lepc[eKn4BHbrM B 3ToM nJIaHe [peAcTaBJr.rrsTcr [pr{MeHeHve cTpeMr4TeJILHo pa3B}rBalo4{xct
B fiocireArrue ro.&r reonnQopuaqnonnbrx rexHoronEfi, Korropble e(p$errnnHo
npr.rMenrrrorcr B ptrrJrlrtrnrx o6racrrx rrayKn Lr [parcr]rKra (Valavanis et al., 2003).

firannrru graloM Bue,4peHr{r reouHQopuarl}roHutrx rexHoJrorrlft n npourrcJloBo-
oKeaHoJIofI4qecKI4x vccJleAoBaHr4rx frBlrs.sTcfr. co3AaHI{e pefl{oHallbHblx
reounQopr"rarlrroHHbrx cr{creM (I-I4C), cocro-sqr4x r43 6arrr reoAaHnbrx v fiaKera
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npr.rKJraAHbrx rrporpaMM, [peAHa3HarreHHbrx AJUI XpaHeHI,It O6pa6oTKLI, Bl/I3yalln3al!fitr,

aHaJrlr3a v r{HTepfiperuJtrtr 6oluuux rro o6teuy MaccI,IBoB IIpoMbIcJIoBo-

oKearroJroruqecKr4x AaHHbrx. Eassr reoAauubrx co3Atuorc.fi I:tfi KoHKperlrofo

npoMhrcJrororo paftona, a [aKer [pLrKiraAnbrx [porpaMM Qopurpyercr Ha ocHoBe

JrlrrleH3llouHbrx [porpaMM, n ocraBnteMhlx paspa6orr[KoM.

Ha.ruuar c 2005 r., B ArnanrHI4PO npoBoA.f,Tct pa6orrr tro BHeApeHIdIo

reozHQopMarlraoHHbrx rexHoJrorlrft n naylroe o6ecueueul4e poccuftcroro [poMbIcJIa B

orAaJreHHLrx u 6onrruux ilo nJrorqaAr{ oKeaHl,Iqecrrx paftona:<. C [c[oJIb3oBaHI{eM

Jrr{rleH3r{ouHoro raKera rrpLtK;raAHbrx nporpaMM ATcGIS-9.0, paspa6orauuoro

I4ncruryrou uccreAosaulaft orpyxaroUeft cpeAbl (ESRI, USA), 6snu co3.4anbl

reounQopMarlltonubre cr4creMbr Anr rrpoMblcJloBbrx paftonon I{eHtpalrno-Bocto'IHofi
Arnaurraxu (IFA) ra AHraprru.recKofi rracrl,I Arnanruxu (AqA). B tpA BeAercs

[rr{poKoMacurra6nrrfi [poMbrcen MaccoBbrx neflarutlecrrEx prt6, a s AqA B [ocJIeAH]Ie

roAbr sogo6nosneu poccuftcKr.rx [poMbrcen aHTapKTuqecKoro KpI,IJIx, BbIJIoB Koroporo B

1980-1990-e roAhr rporunoro croJrerlu cocraBJurn 350-400 rblc. r exeroAuo.

B rpoqecce pa6or 6rrn nprao6peren qeunuft orblT aAarrallura cJloxHbrx
paspa6orox B o6lacru reounQopir,rarluoHHbrx rexsororufi K KoHKpeTHLIM 3aAaqaM

Haf{Horo o6ecue.ren[s eQSerrnnnoro [poMbrcna B gr]Ix paftona:<, B ToM tItIcJIe

eS$erruauoro r4crroJrb3oBaur4r AaHHbrx cnyrnuKoBoro 3oHALIpoBaHI{t [oBepxuocrtl
oKeaHa e 6a3ax reoAzurubrx.

C [cnomsoBaur4eM reonnQopMarll{oHubrx rexuollon4ft craHosurct Bo3MoxHbIM

perrreHr{e cJreAyroqrx 3aAaq :

- KoM[JreKcnrrfi uurilJrr3 [poM6rc JIoBo-oKeaH onomqecK[x AaHHbrx;

- cr4HTe3I{poB aHI4e I{ arperupoBalr}Ie nH Qopuaqzu ;
- QopvrynupoBKa v npoBepKa rnnore3 oruoclrreJrbHo egar,rl,{oca.f,gefi MexAy

pa3uopoAnbrMlr npoqeccaMlr vr fiBrreHuflMr4, flpoucxoArrrl]rMr4 B flpoMblcnorou paftoHe.

flpu stonr o6ecneq[gaercg xpaHeHne, a\raJrn3, MoAeJILIpoBaHr4e, Bu3yurfigar1'lrfl. 14

r{HTefparlr4r Bcex r4Meroq[xcr B HaJII,rqwr [poMhrcJroBo-oKeaHoloruItlecKl4x AaHHbrx o
KouKperHoru pafioue upoMrrcJra n MrpoaoM oKeaHe.

3AKJIIOIIEHI4E
O6o6qaq Bbrr[e[3noxegHoe, MoxHo cAenarb cneAyrorrlfi e BbIBo,qBI:

l. CogAauue perlrouanlrrbrx 6as upoMbrcJroBo-oKeaHororr4rrecKr.rx AaHHbIx
no3BoJurer cyrqecrBeuuo [poABr{H}Tbcr B rrJraHe (popuuporanfifr. n repraQuraq[rr HoBLrx
Ha)nrHbrx rr{[ore3 o B3arrMocBggu ssrenllfi u o6rerroa, lr3fraeMbrx upouucronoft
oreasonorHefi.

2. |I,JC Ha ocHoBe ,{.{3 nosroJr-rrer noJrfrarb KaqecrBenHo HoByro nu(popvraqnrc,
fi 3a cqer SToro cyqecTBeHHo noBbrrrraTb AocToBepHocTb r4MerorqHxcr fi BHoBb

II ocTyfiarcul]rx AaHHbrx.

flpHrna4noe 3HaqeHue 6as AaHHbrx s |I,IC cocrolrr B ToM, rrro B p$ynbrare
aHaJII4TI{qecKrlx [poqe4yp Anr flpuufiTtrt perueuufi floAroraBnuBaercfr, crrHTgrr{rrecKru
IEnQoprvraqvs, B Bvr4e grercpouuofi Kaprbr, Br{3yaJrbuo [peAcraBnsroqefi ri3fraeMyro
upo6nerrry trepe3 cficreMy HaueceHnlrx Ha Hee ycnoBHbrx o6osua.rent,li.

3. B pe3yJrbrare rrpr4MeneHrar HoBhrx MeroAoB anur:lr3a ,qauu6rx n
xaprorpaQl4qecKoro MoAenl4poBan:as. crarroBrircr Bo3MoxHbrM peueHr{e cneAyrorqrdx
BaxcHhlx 3a.uaq:
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o KoMIIneKcHbIfi rropafioHHblft [poMrlcnoBo-oKeaHororr4rrecKufi aHaJIIa3,
IIpoBoAlIMrtft ua 6ase ucnoJlb3oBaJlllt raprorpaQ[qecKoro oro6paxeuus p$yirbraroB
uccne4onanufi;

o c[HTe3I,IpoBaHue u arperrrpoBaur,re un$opuaquz c freroM [orBrreHr4t
HoBbrx $axropon;

. roppeKTr{poBKa cyqecrBFoqeft crar[cruqecrofi rEnQopuaqura c )nreroM
rrporBnenur HoBbrx Qarcropon;

. oqeuKa peuulbuoro [poMblcJroBoro noreHrl]r€rna rofo r,rJrrl r.rHoro pafi,oua;

. tDopMyJII4poBKa Herpl.{Bl{anbrrbrx rurrrore3 orHocr{TeJrbHo :aartrrrrrfr.
B3zII{MocBt3I{ Mex.(y pa3HopoAHbrMpr [oKa3areJltM]r na 6ase cpaBur{TeJlbuoro ananru3a
paHroBhrx KapTorputMM.
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OCEANOLOGICAL PROVIDING FISHERIES WITH SPACE INFORMATION
O 2011 y. I.A. polishchuk, V.A.Arkhipov, S.N. Burykin

FGUP <Atlantic Scientific Research Institute of Marine Fisheries
and O c e ano gr aphy >, Kal iningr ad

The paper presents AtlantNIRO's woiking data wi-tg of satellite information
on surface water temperature, altimetry dita and chlorophyll concentration on
water surface for fisheries oceanology. There are present.i ,o*. workings on
development of regional geoinformation systems for fisheries areas in the
Central Eastern Atlantic and Antarctic part of Atlantic. perspectives of
development for scientific and informational providing domestic fishery with
the Earth remote sensing data are denoted.
Key words: satellite, temperature, fisheries, oceanology, remote sensing.
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