Eicaywyn

Mepog 1°

Iotopikn avadpoun

Elwoaywyr otnv AKOvOoTIKN
Qkeavoypa@ila




Oariacoa
Mepwa dedoueva.........

@ KaAvmtel to 70 % tng ynvng o@aipag

@ Eival eva aotabeg petempoloyiko ovotnua

@ Meypl mpoo@ata Oev lye AN PWC LeAetnOel

@ To Oairdoow mepifarrov  elvar  YeuATo
AN poopiec mov oyxetidovral pe 1o mapeAdov, To
TTAPOV, AAAA KA1 TO HEAAOV TG avOpwmotnTac.



Oariacoa
Mepwa dedoueva.........

@ Xnuepa, Ta pAOnuUATIKA KAl T TEYXVOAOYld
TIPOOPEPOVV  TOL QITOPALTNTA EPYAAEIA YL TNV
KOTOVOTNOT) TWV TTEPITTAOKMV OaAaooiwv
OVOTNUATKV, M KATavonomn Jiov uadl ue v
AVAKTNON TV JTANPOPOPIWV JIOU JEPIEYEL T
OdAaocoa amookosmel otV KAAVTEPT OlAXEIPIOT TNC
evaloOnne Proogaipag otnv omoia (OVLE.



XapakInPloOTIKES PUOTKEC TAPAUETPOL TOV
Oaraoolov epipaiiovtog

Oepuokpaoia
AlatotnTta
ALOAVEVEC OVOTEC
Pevuata

KA.

Mabnua 1 4




XapakInPloOTIKES PUOTKEC TAPAUETPOL TOV
BvOov

[TukvotnTa
STPWUATOTION 0T

TayOtnTa 61a6001M¢ KUUATWV

['ewAOY1KOl OYNUATIOUOL




'Eufua ovia

Oalaoola OnAaoctikd - Kntwon
E16n wapiov

AoTtovovAa

© Pelagos Institute




AvOpwmoyevn avokeipeva

ITAola
Apyaieg moAelg

Navaywa

Meuovwueva avTikeiueva




AvOpwitoyevn avakeipueva

Navaylo AvtikvOnpwov (WHOI)
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ITwc umopel va tapel KAVELS TANPOPOPIES YA TNV
Kataotaon e Baraocoag W0laitepa oe peyaia Fadn
VA LETAOWOEL O£00UEVA KAL TIC AVAKTWOUEVES
TIAT|POPOPIEC O10L LECOV AVTING ?




Meoa ANy g TANPOPOoPL®V
» Movipol Xtafuot petprnoewv

> QKeavoypapika oKAPn
»>2vufatika
»>YmoBpuyia
»TnAekatevBuvoueva (ROV)
» Avtovoua (AUV)

> Aopu@opol




[~ PUR cable, D.6m

Poseidon (HCMR) Pylos mooring

Moviuot
>tafuotl




QKeAvVOYpPAPIKA TKAPT)




QKeavoypapika ZKaen

OceanXplorer




Qxeavoypagpika Opyava

CTD (Conductivity-Temperature-Depth) IIovtion ota mAaioia tov THETIS I
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Aopu@opot




- H 0aiacoa eivar «exOpikn» oe kaOe eloforea (avOpwito 1
OPYQAVO) EVM E1VAL TTPAKTIKA AO10PAVIG OTA NAEKTPOUAYVINTIKA
Kopata

*  O100pLEPOPOL UITOPOVV VA OWCOVV TIAT|POPOPIEC YA TA
ETPAVELAKA VOATIVA OTPOUATA LOVO.

« O1 emTomeg UETPNOELS WITOPEL VA OWOOVV UELOVMOUEVES

AN po@opieg Tov Oa mpemel va ouvoeBolv pe wkeavoypa@ika
LOVTEAQ Y1a va AN@BoUV TANPO@OPleEg O€ LeTAla T) LEYAAT] KATLAKA

AJTt0 TNV AAAT) TALVPUL.......

- H 0dAaooa etvatl «Sragpavre» yia Ta akovoTika kopata !!

L



O 1yo¢ umopetl va yprnouoston et ywa
TNV LETAO0O0T OLOOUEV@OV KAL TNV
mapakoiovOnon petaffoiwv oto

Oaraocoro meprparrov !




'Ontwg ka1 otov agpa, n OaAaocoa epieyet
T)XOVUC JTOV ELVAL EITE PVOIKOL EITE
avOPWITOYEVEIC KAl 1] AP AKOVOTIK®WV
ONUATOV YiveTal o€ mep1Barrov Pacikov
Oopvfov (ambient noise). To oLVOAO TwWV YWV
JIOL KaTaypa@ovtal oto Baladooio
nep1Parrov ovvBeTovy T0 «BaAdoo10
nyotosmio» (ocean soundscape).




IInyec vtoBaraooiov BopvPov

[nyn EUpog ouxvoThTwy
Mikpooeiouoi -0,2 Hz
TUpPN 1-100 Hz
2 EI0MOI 1-100 Hz
Eykataotaoeig avtAnong treTpeAaiou - 100 Hz
@06pupoc NauaitTAoiag 10-1000 Hz
Avepuog 300 Hz — 25 kHz
Bpoxn 1-50 kHz
BioAoyikoi @6puf3ol 10 Hz-100 kHz




'Hyog amo
LITOPPUYI0 OEIOUO

'Hyoc amo
Opavon
miayoouvvou

'Hyog amo
parawva (killer
whale)




Mepika Oetyuata vTto0aAAcoIwY MYV

'Hyog amo Opavon ITayofovvov otnv
Bransfield Strait Antarctica (Oregon
State University)




Sound courtesy of OSAP/IOS CANADA




¢

'Hyog amto Bpoxn
Sound courtesy of Sonatech & University of Rhode Island




'Hyog amo pikpn Zodiac pe 35 HP pnyavn.
Sound courtesy of Tom Kieckhefer & University of Rhode Island




Hyoypdaegnon oe anmdootaon 3.2
QIO TO JTAOLO JTOV E1YE TAXVTITA
20 knots (Sound courtesy of Tom
Kieckhefer & University of Rhode
Island)

Hyoypdaepnon oe amdootaon

1.7 km (Sound courtesy of

Peter Scheifele & University
of Rhode Island)




'Eva Cartoon mov detyvel mwg 1ot asro viopUy1o oe1ouo aAAA KAl asto
PAAAIVES KATAYPAPOVTAL ATTO TTOVTIOUEVO VOPOPWVO TO OTIOI0 0TI CUVEXELA
avacvpetal ya enefepyaocia twv petpnoewv (Oregon State University)
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AapyEg TNC EMOTIUNC

Aprototeang (384-322 n.X.)

..... A7t0 TOUC TTPWTOVE JTOV AVAYVWOPLOE TN OLVATOTNTA
AKPOAONC OTO VEPO........

Leonardo da Vinci (1452-1519 u.X.)

1490 «.....Eav avayxaoei¢ to mAoio oov va otauatmmoet kai
paleic mv uia akpn evog owAnva oto VeEPO KAl TNV AAAN
axpn oto avti oov, Ba axovoelg mAola o€ UEYAAEC
AITO0TAOCEIC...»




Mepwotl otaOuot ov vrofpuyta aKovoTIKN

e 1743, J.A. Nolett O nyog akovyetal 0to vepo. Ymapyel
olapopa otnv evraon ue to faboc. Xprjon Tov avTiov »e
OEKT .....

e 1780, Alexander Morno ZUykp1om TG TAXVTNTAC
O10000T)¢ TOV T)XOV OTO VEPO KAl OTOV AEPA. 2TO VEPO
O10010eTAN YPTYOPOTEPQ.




*1826, J.F.Colladon ka1 J.K.F. Sturm. MetpovUv otnv Aluvn
¢ 'eveng v TayvtnTa Tov 1nYov oto vepo (Annalen der
Physik und Chemie, Leipzig, Vol 12, 1828). Tayvtnta otovg
8°C, 1435 m/sec (LOAIC 3 m/sec LIKPOTEPT) AITO TNV OTjUEPA
QITOOEKTI TAYLTNTA Y TNV Oedouevn meEPoYN Kal
Oepuokpaoia).






1859, M.F. Mauary. Avakotvwvel Tnv OuvatoTtnta
BuBopetpnong pe nyo. Kavel mepapata mov
QITOTUYYXAVOLV YlaTi Ogv elxe 01 0100e0T1) TOL KATAAANAQ
VOPOPWVA.

« 1877. Lord Rayleigh (John William Strut). «Theory of
Sound». H Paon g cuyypovne akOVOTIKNG

e 1901, Topvon ¢ Etaipetlag Submarine Signal
Company. £T0Y0¢ 1] TOVTIOT ONUAVTHPpwV 7tov Oa edivav
onua ota Aota otav mAnotalav oe pnya vepa. Xpnon
voatooteywv Hkpopwvwv (Thomas Edison).



1912, R.A. Fessenden. Xyediadel Toug TpwToug
ELTTOPIKA EKUETAAEVOTIUOVE LETATPOTELC
(transducers) vtofpuylag xprone.

Image courtesy of the National
Oceanic and  Atmospheric
Administration Photo Library.




¢ 1918-1940, O1€peuvnTEC UEAETOVV TNV PUOTKI) TNG
0100001 ¢ TOV YOV OTO VEPO KAl TIC LETAPOAEC TV
AKOVOTIK®V TTAPAUETPWV TNC Balacoacg.
ITpoetowuadovtal o1 EPAPUOYEC TTOV OXETI(OVTAL UE TNV
AVIYVELOT] LITOPBPLYIWV.

« 1919, H Lichte : Alatuntovel ylia tpwtn gopa tnv
QAITOWYPT) OTL O1 AKOVOTIKEC AKTIVEC KAUTTVAWVOVTAL OTO
VEPO.

« 1937, Ol wkeavoypa@ol ovvEPYALOVTAL UE TOUC
akovoTikove. I'evvnon tne AkovoTiknc QKeavoypapiag



- 1940-1944, Extetaueveg HEAETEC Y10 AKOVOTIKA
vropLyia OTTAQL.

» 1945, Maurice Ewing, XteAvelnyo otn 0adAacoa mov

akovyetal o€ ammootaorn 3000 Km (Bahamas — South
Africa).
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Avaxaivyn tov SOFAR Channel.

Leonind Brekhovskikh (1917-2005)




- 1949, C. Pekeris To 7IpOTO HOVIEAO KAVOVIK®WV

101010PP®V Y1a TNV HAONUATIKT HEAETN TNC O1A000TC TOV
nyov otn Baraocoa.
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*  1949-1957, O1 €pEUVNTEC A0YOAOLVTAL LIE TA TTPWTA
Bripata e Oaraootlag loakovoTIKNC HEAETWVTAC TIC
AVOAKAQOELC TOV T)XOV QIT0 TA YPapld.




« 1979, F.Tappert (1940-2002) . Elocaywyn tnc
TTAPAPOAIKIC TTPOCEYYIOTNC OTNV LITOPPUYIA AKOVOTIKT).

2
i@l//(r,z)_l_ 1 82l/j
or 2k, Oz

(r,z)+ k—zo (n2 (r,z2)—Dw(r,z)=0




« 1991, W. Munk (1917-2019 ). ®aAd0010 AKOVOTIKN
TOHOY PPl




Walter Munk — MwdaAng Tapovdakng, ITapiot 2018




* 1991, Me 10 meipaua Twv vnowv Heard  Texunpuwvetalr 1
OLVATOTITA XPNOTC TOL YOV YA TNV TAAVITIKI TTAPAKOAOVON O™ TwVv
uetafoiwv Tov Baraocolov ep1ParrovTog




°*19091-1992, IIpwTO MEIPAUA AKOVOTIKIC TOLUOYPAPIAC
otnv Meooyelo
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Convection regions: . Al - A4: ADCP/ )
16-21 Feb ‘69 current - meter moorings
sseeves 1723 Feb 87 T1 - T6 Tomograph
essenvee 18-22 Feb 92 . ogmgot!mgs
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