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% amamad e Teporked bnoviedge of the Agulhes Currses dyztem
pronpt iy snaved & dotssnst hass that lasted mp %o the 2k cemewey.  Suring
Qi LEervedag pasiad o sboun Sow cesscusing, sipwesscicas on wlods snd
alily were mase have bheen concltmus) y antemes Dane whikee” g, wad ThLe
ssinhlied Dy gindwitich of rhe iser purrmpbigtliaens: af this aves Metwes
1940 wndl TR0,

e was (o AUTE 4 mes The snwe e il (eamly 202h cestury) rhek
eEvnzal eRserch yeesels (2.5, The Seesile, Floves, (Mowe! trawsrasd The sves.
Thewe iofeial sploorific nenadicions ween fullownd by the Loesek’gatiooe
B it wel l-icewl orasnsgrashate stk um. HICEARLIR, m,
SCBOYT aid MELINR, mnd the locsl ocssmography of ths ssscewn wad ssutbwestars
Todlew (eass grew e & pace on par il ofiwe evens.

The bapcassion Li. hiwses, geiand thet the loosledge of rhe
Aguin Turcsn Svsisn soon scemsd Lo beseh @ planess ehem the bheaic
shltmﬂnmuw W e g st Pumeant weew. M Bwwal Lange,
ml:-—-dl.&p :umrm m*l.:- u:gm_tv w& tﬁlwﬂﬂﬁ wt the clirenlusiog.
T . nmmh rhﬂ-‘il.. compered to e -ﬂnﬂﬁm MF-'III n:l: mﬁhﬂity
rhge ﬁu wyetew axkidita. 1o be skle o Uorertigers the wavisabdilicy of fhe
#yElEm nwm namded She capehd ity of tee polensifde dnecriuemnte
Thut wees T wewe buLi sl pe munaoagresy and ooaseegrngrd s deta ol tectlon 1
snca]Liee oachaciopy it cosrintanslees seairding eairrand, matage.

Tha nceeduct lie 3 Uness sdvsiiosd dptan depriiicleg syetens Led o
A arsouk inirmkte In remcetel projeces of be soulivessters Indies Desen and
ta 28jacent. skean uf The Soethers Ouees (ane LOTIZHALAS, | 19870) Perkon
ehin 19708, setwiilee iutrersd dnupesy Shrse u | complianely mew Lz on
wesoBusle (RATAR sl YCHUBARE  1978) s éysopilcssals sl el Bekeusan.
Bog. (DAEEIS wod VAN FOREEST, (877). The fiver wstellire-sowshsd buoy 2u
i sraw wea Lnached Lo July, 193 (STATROPOOLAE moud DIHCGRN, 1974, wad
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Elia Aledt deplopmal ab 2 eocisumislprwonciiZng, digiiel sirrant meras wes
amabutad 1 VERS (SOHEMMAE, 19757,

Theews Titk TPoDER oF sguipment saakled soRmsogeapbaces o seodtor
sarvants snd sacer posiiles rsoiely. Featugse wese) sow lovssdisiod
rhat, hmd grew Loy e oonesiinesd e dlepas; #meﬂ CLAITR
cowarugt, or of surkl o webuEs o meke 4 fosriniiegs Burvey Wy aidy lageestised
fa resme of conr anll muspoenr

2.3 HaLar masses o Hourbwestein Indisy Ouomn

Binem vhe shepsecstingies 3 e waricuye wxear mapses L The
sonimantern Gnflen Opead wlll by cefarepd o capandllly Lo the dastisny tin
Eallow, £it in iapartast U8 prewids beizd fsgoriptfinse fiera (ase WOBOAN, 1870
and PEARCE. 1577a Fov 5 wore deisiled stum .m! mtheE referwuces’ .

& rhe eurimes n This sres these afu tee distinc: watsr sasses.
imondee Guriscs Mecer (TBY) in chesechweised byom bgh Cemporzacucs (1829°0)
wod ralet ealy lowe sl iui=y 136.8 = Eigﬂ! “Ven ), sodl gsigisaled in Ghe
coloy wropfes] synas ol he Dedies Ougkn aeveh of showe 26°8, Wom tis
wilbtrepilzel sresis betwssn woughiy 5578 sud 605 toeas Niluiopizel Shrisce
Wacer [STPW) with = sallolfy zressar tham SN0 I =lau  aBd SempEEyEIVen

"

purwesn 570 and IR,

The suntaze of ths sontowresters Todle: Coms E&llas witiis the
sphwrs of iuflesmes of both of theas waves seenes, =ith the Aguilies Cucpeis
ntprapsiriog soughly cheAl=idling lina Servewn (s, Siven the vardssly )ty
S€ rhe Agullibe Ouswimi ehe sicicg ol thess wvo water masess sinhin the
apper 200 w of Lhe ocabn s Locomplene Aud cam A€ Cimen b ebacaczerissd s
am 4 oteesowing cafher that 4 tess piwfas (BARRIE, 12D,

Balow the 200 m bevek the surfseas lepess of TEW/LUSH vyvrley Ehka
Ganteal Waker (00 which e foraed iy niztug betwese The surface watars [STHE)
und i dotarczie Ltigereediota Waller (ZRUW7 49 Ehe Subirepiss;: Usnwwiganis
zoan et < 4078, Ceutdsl waker excasds frem 200 co $00 w wad Lo repreesmned
oy & dbear ebetlon on the U5 cuewe,  Fusthor dows, Sowth Kodfen Ueee Waesr
(SI) sxfeade Srow 160D to 4000 =, sad lnelde this Sepuh domuin Soukh
delaeiic Doen Water Lo sncared mastesTy scound e pouchera rig o i

AEiean, nooliient
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2.4 Dramic Chareizeyiazive of the Agwihse Suovdni SyEtea

hphee Evem she Agsihae Cumment \tsels thers sxa enslons ochkes
tiwTeate preswie An Lhe ssuteewsiarn Indiae Oesnn. Tieosalls= il of chess
SULTRIES InEeEart wish pme sootibec wod 'dxth (3 W Unrees [0 kn slsost
swpbloein renfabniey, snd shs wheia Lmﬁm efseulaiion (8 zafaried To 2w
e Agulhes Cucrwut Sestem | sen GRS ﬂm‘ 1979)

241 Triswtesiar un Cha Mgl Guemess

#n tvhe foukh Teunserisl Corvame :waﬁiﬂ Fivptlir 91 Ui Muisgusras
somnt avsl Tarehes wasd r the afrioss soatigear (Wlg. 2.1), porcines of the
Tuteast are dellected woucheasds dowm he esplevis costt »f Madsgeacss pud
dipen £l Moashiygle Blidpe, regpsetivaty,  Cominred e svellable fnformutian
and Tusessoh doow on Che Ageihan Duvent, deer 1ittls Neems %o be ke bout

Badmg exposss 0 ths luredior of vhe Gadiss Desas, cha Fagr
gy Ditzans (BMO0 59 compaeible tn Che Agilites Curtent 80 o Liue
wsslurn boundiay cupysnt  DORUE [19A0) weand dats Deow e Intevmsnimne]
tadime Uosen Bepedition (1108 and devivad s solisss Grannpest dzalative

t 1000 M) 62 53 = 285 i0% s T fur 2he B0, Thom iwter sereay eing
FRla, m; BENG wad DUSCAR (1481] devived & Cremspony of abour
Hif = 1ﬂ$ﬂul!‘“;

Gouth of Midigaecer the olrdilscics desms £o be waly soigmiis,
PRWCAN (Y900) wsluvaised that an apprecishis peetfod of She BHC roosded
Cape Bt. Hagle (tha soutsesn ol of Bsdagescar? o o wostusyd flve towerd
e AFriess sontieent. hie aitustien fe¢ alet Teilscred Ln moss wurrank
atinmees (ate 2.z, DSH, 18380 Om the orher hasd, PYRTIEL's (19710 melaes
of the TI0R shows wimy wighs he o sessoual jasiec O the Flow:  vesons]
durioy vuaer sid essteend during swlutes. Whie aighe sxpleis che lssk of
iy batward Plow obboryad by LUTJESAEMS, BANG end DUBCAE (1981). ‘i
walpcalond rhul wizen Flesdiy Y o vesteply dirsetioe south of Uape 9¢. Morie
I3 whe saceptivn rether rham te Tale, sod postulsted ihak the WS owizefincie
saittisast ol Medagoscer [p wnry mmeh the s#me way wM Ehe Aguihas Suzcwcr dons
savth of the Bfelcan contimend . fpuriome Sollockwisn) sddiss srn Lredted
dering Ehe Erageenisiion grotess of Cle cyrrsut, mnd Thess adveey Un see of
lispn roiteary ditnct sy
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oo lmahendy weatsand Flow sobilweat of Mefsssaesr was &ino windihie oo at
Zafeavnd (mege srwaeucnd iy HAMBIS, [RGRUETI avd VAR POMERST [1978).

1Se sttaabihon 18 oo ar The souwtfuesEsrn setwasos ot Ph_j s
Craumonl io sgusily whegspes, Chredlettes petiecus peesantad y MBNACHRE
(39637 sena co have heed bipssd tovard thy sdiencs of ROy Weta: sass svefmngs
shryugl Ll pouihern eatratcs, & siewelus for wlilsh shexs o Jdeels, 2
ane, sybdeaie. 4n axcellemt daeight Dte the clroulagden of iie sres Dus
hewm prewidnd by DURGAR {1970), VRN (U§71), BASKIS (¥S73) amd LUTIERARES
(1976, Thewe khow thet Ghers seiste uneubigues evidsnce of » conpeiborio
soubemn dnte the Agull Cuprenn Froo wichds ohe Mowssblque Choma!. ks
dgan met Megveciate the axizlense of an Lavemiel sisgulselos ke Lhe Chetesl
Lok shows that witay Le soviog serthemsd {ate this Chepssl weisiy oo che
easiaim nlde along the Bedsgoscar cosat, and souleand cor of the Sheawul
o clie weeters wlde xhowg the Africss coutiownt. Foe weelabiidty {posnilny
seavenals of Hhn Flow pertere wunk, bowsmr, be Dwiteyatod.

DURCARN (1970) pestwlured o shled “izihucery™ Gy Lhn dgulhas
Cuytwast im tha shape of o gpetideler sevleaviocim wlutdn thes stas boosdad
by 56 e T5%6 and ube REviea cosst wnd GO (eae 'TiE, 3.0, ol
weiventeclon (DURCAN vafers ©o i a6 The “Aguihan B&0r") witTdress i
from the spothamm peeve of Ehe &sum:m,;twmém: (e mortiwesd sgein iz mmw
i ilocksian snd slugglah fasidion evd sugplise (= bo che wm e ks
mhﬂrmt mwmmwmmh Wﬂuﬁunm.

4oz Toe Sguibaw Cuzran:

Tommewmarn 2 Ehe whoinics of 15"‘:5_.:,, AR, ohe el o Guy gt
ist & peut of The Ener Medegescar Duvrsor tp Faowe chie Agulbes Chiment
Ivee Fly, L.t). A Lalfeetpd Lo tie previsur ametiind, . chess iwe influses

aze probekly wry sarishle, and datalls sbous the dyomtics of ohis mixiag

rowime axe sldll sittaally son srigtent, For (e putpose of thie abesls,

vha wglliee Coxrens will he deffmed e she Aztamas, more cr Lsew sontisim
SOATTER) TuEEEet ©leniag awethventwards wiEhin w Foe headier] kilsmstoes of Lhe
stelean concineut, sCeewcng we 358 ad ‘"‘ﬂd‘inu_‘-‘" o abwur 4075,
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s eoavvust, sorvhnt speede have besmwdmsuned (dsseciy from ha
BV, Nalming Hoede slomg the hals Ysogeh of the Southern AfEidsn DARE CoREE
sl we gagacl ehesy &g & clousT mperosiaECion of the brue surrsss pelestity.
Bemmpias of Shens spusds Dave besu seliohed Sy DUNCAR (1936), PRARUR (19¥al,
BARRIS | 19/8) and SCHOMAMN (19797, wonee f¢ L4 shows Lhal ihe Agutlhes Cusvemi
wisaine & mentas valisley boxwmen Bene Londos il Park Biiesbech, shavs che
spead ia Lhe vore of the Lurrent exceads |l wia gmm To G
Bureh snd Foerdl of thin repion, speelis betwsan M'ﬂ# are quite coumen.
Tha mexiem spesd off Tha Apuinas Sucrend Tlen Uetwese 2 ed 2 /s,  (Ses
BRARCE, 977y SCHDMARE, 15707

Dacwpne thy Mgulisa CQueriss god the doast thees coe be sdliza of
vaslisth mivee, depentlig on ke width of the conllotors) sreif. The lovgest
af fhawe aielif sdtien (s Uocabed Sa e fopele BIEat (ess m.g. PRISCE, 1077
il PRABCE, SOUIMARN and LURDIE, 13780 while seutbescd, whove the nontioanesl
siel? hecnmes sstcoeer and the costiwactal Slope wheeper, sddiss sre noraully
wiry mall (FRARCR, 1977¢) sv mon-seletant. -

Mieaicdiasy

Thie suhimer of meandars of the Sgulben Surrms® e sapissl
atbenklas einer dutalied fmmatigetioss off The Agullne Gureest oberzad
duvhing the Y960, and aTill ewsslus lavgels wasolyed sa Fic s9 itz ceuss e
oz .

Yo mosl comion CyF Le charauierisod Gy an ammbern efSsboue
dlaplacessud «inh an swpiitade oF cha pader of 2emd of Wilometern mud o
parios &F & Sew days laes GRUNDLINGH, 1576)1. Thesw hese beey shosvved sluost
wranyelone Aloug CiEE easrt cosat oL Swuthers Afcdew shewe ragolier bydiogragnic
sratiomt fews beew orciyled, & g. e Bleheads Day (IRANCE, 19FE), Durban
(PREENE, 97700 ﬁﬁﬁw:w'wm 1978

Move leulgisd scigrecicus 2ve prawented by Ehe lucws ssisdann chat
Wewr Basu crpecoad 3y WARBTS, LECHOCIS and AN BOREXKE (12/8) and SRGANINAL
(179),  Thass sos woww speccecnlac i W-M b poesiily ralatad
Lo Lhe wmellar wesndecs, and Soen empiitules (smgelbods af he deflesiie
sy Tram The vemsl) of move chac 200 los md “wateisogime™ of abeut G09S

Geithe o the googidenl . lefge wsluders end charticed aré 5 commm
Teatuws of thy hgulhes N Uhile akss the Agulhan bas Decowes sepaestad Sirom
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eutronre, vacsr de swdbapped thoougs & browd, imddentifisd flow (DUNEAN, 1970} .
i mmmt be coted fhet chersctsristics of shis sstwms wiseules (o i Do i

on a Zew Leolated seekese,  Giablon eeasiage of Che order of 200 % (e g.

chel: ¢ the dupon Brupm s Afieiong 170 dn Ghid vagbie bave uos beun
condunive to delernlalog ¢froulstiod festures spmeossitisg tle mesessain fo
aisa,

kA Hozagagun Kldge Surrsst

The eiveplation {2 the Eoeobiqur Baein 48 diclaisad fn deratl in
Uapres 3, byt UE wey be syesgeisce Is verms of the scope of the prosans
rhaitar ko pimvldd o Brlaf akgrenss to fmse ol rhe cutdtests 6 Ehis
zeglon,

b waent A iretmacked hios eabering che Yaguihes srea® to che slesalny
of 257 (CEANDLINGE, 1977] was wxpected — b5 rhoes who wasp warshiog Lbe
progreas ~ Ld Mppeouch the slge of vhe esnciopeiel sheld mid Flos dmes the
eanil cuday of adelhery Africe.  (favesd, 15 wmowsd sunkhensd aloug J5°H &
letas oischuing Trufs eod sppreanted tha ooutinent only s 3199, Tade aspesn

leg sich o medel of an inensing [at, Lol AARRES and WM POMEEST (1977
b co-inepsss soom older Dyduogsaphic duie Su s arss eod by eons jule Chat
thers [s wvidavics pf & eoufimasi=1Towing surpste oleon vhe Nosssb|que Aldge.
Lifucd Iy the bilGow topageaply, thle dyrract — tlis sopasbogue P Tumpent -
edme 0 peplhrite Sves bhe Momsablyor duresd Lo the wicistoy of U8 3BTk,
Flows seuthesndes sloos ohe Hosssbiquw Kidge mp i Absur 32%8 Latork oeradng
seateand £o jold whe Asslihes Cumrent offt the sast ossse ol sowtbsem Afr (e

The weason wie this Oumraer Tl wot fpey diserseiil Hieelbaly T
wog claar, hue wonld b comcatnsd Gy [b eas Vdbiliry esd leteugdcy. AY tha
pdoe 6f Lty TJiscewers™ 40 e Uistestarsd that cime Moesabiges gy iyt
v highly fsogssiacent Sx apice and tiae, oven Co the extumy v iT wsild be
coupletesy Wpsant at Slmes. To addiriss, pecwuws the Scmmwbivm Gldge ia
sl amone 1300 m desp At {08 ahwiboeewe perts. the sbeasce of & g

Tonary: long whleh bo flow would disiniah che: wulsrs igaisure oF the

T 7 R

The sitedy of tivle Chpradr fScse wa Lgkaral et ef che
femeyiigatioy (nso surnives Te Ele dininity 3% the Mesanhizue Fidge - tha
ougless of Ehil Thealv, 45 will be flown below, this sty was the &lEez

v salks o qealffakive and guencltse ve sascasment = Hba nARuwne: sbd
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EXACITAYEDN 77 THK WORMHBXGNE KID0P AmA

ey 120 | savdronesii of khe seuihascern Tadiss Ocaam ae & sbole, snd
idemtifisd the majer cwETence and sosme of ng churacTurionics i
}ymm}‘.‘: shewcar will focus on the mete MM cir:ulamm EN=

Pl Lewrlng -r.w. s5d ©a Hf.tu_nn-nﬁ. 5y tmaie vs.ﬂbﬂmm heal how
emarkabile the vorslces sppear svepired to. the “Satkgroved " eivanaion.
ie Ta eppmprieza et some isngighc e powvifnd dnce the stesdv-stece
fymawis aod thermshalins propsriies of the srew.

ba [ar BE OCRNOZTEGLLO EUisaMen EXe noncarind, the most upedil
o probaiiy e AEles oF the Unteinetimusl Iudled Gress Expedicing
(TR, 1971, X da Bellsved, hewsvir, il vill baopme cleas vo the
meetieta durdag Shis chupter aod those fallomiug, that waricon weywcta of
the TIOR snd the pradvetion of the L50R kilss leig- vouplilscion of
ML= E T A m_" esviously lef memend ol Fapresnearae o the l:-t-aiml
shypsoiarietion, [1e s 6y bo weans s Liranikiog o undsctate the LT
of Llie TVOE, sibes o oy spiuien, It foran s cemetetous of repsarch iz
Lby Todbmi. Donen, T oLl bhowwe;, be npmeixul ihaz She lugieiies =f
woy sitae of ¢ify kind preclumde che decalind conm fon bE wosorssle
Taptures ~ Che eETy mAKURe of am etlan iz ro pIovide the cidnrte at fhe
acews ALz tham the pwecther of the cosan.

Towewns, o wuld be mlelending @8 bagies thar che "garesal”
mivenllacion Lo tha arss Tp completaly Dfvetuvaleba, The 1I0R ALlan
(FYRTED, 197 indleares Fhat ouf aves uf laberdis L alfiunind on =He
amstavn amd mimrrheantorn siéa of & Jarge, enwiigdlnwle gyze char
raeircrlszns some nf the water fros the Axvilss Surrent (INCAN, 1$70).
The mernsalon iz yiwen that e sten in cleraciarised by o wess, sleudy
fiow thar Mone ool Mreess avy of che soergeises nharsoracdetics ol Lk
Bguihes Curenst . Te press chue phidy L§ act Le oaes, iF i Suoililared
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6, 5.508) : Volome Svapaporis Foy Rie #'I.-rw Forcks Fritise in Huiteh, 1384,
Valuan ware oxlevleced feigiivy to b | vomamom deptin
sutmzen stakize paivd (ugunlly shous (BMEIG00 =) . Birnetise
of e s sowiaul®y {wilegted KIS ot BAB, Trammpores ians
phis | wllilen cuble mattes per sanond Yiewe beow celtied.

Fin. 34050 1 Volmme trensvorts melative 0o 15090 m for the metrgug Foad
newieEs [ Wnoeh, RN,
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Ty soly tharmal Froals thet snowrvad fn soxewr=less the sue soskiion
upipn fled axaocinend wits e Agcihes Goivent. In £he surwey mtas,
aalininries varied Losenes 35,0 wnd 356 "lee, weapr for w few tegioted
nEssEwacione on Ubs southesnt Les. Hoea, werked Slscrsseseiad ocouzsbd
bierwaen Che wallnity Brom the su=tics saeplies smi the sigcs eelloliy of
Wl €FD . Teéws velukn e besn breskarad elsee (hey &5e comsiderad to have
bean sameed Ly slludglen of the swiineeter seed to sualyss the suelats
samplen, Lo one came endy (etation MY, bl the surfscs eenpls wod che
£ peserded high esliofvies (357 “ras).

T wubamefops sharaohaline wieinion Whm whre & iwidhs
wartaniong in nhe depeh 55 ths lsotherme wid Lmohedlenn, Wowt Sumaplesous
ia she cplimsiond #d Csoplachs helyoen stabien 2% snd 34 s (s elcigicy nf
Ghe | Hovandiloue Riflge. These Iz sleg. especieliy oo Rhe sowthwriy lioe
lazecimne 12353, & comnldecwsln ssomms of varlivion sz the depth off the
Avtarstic Interssdiate Wetar («<1000-1300 wh. This wsriecion sems to hevs
beern che wesult of Fhoe wiencture feoe Piz. .67 dewolefng the aesig o
of "Szd Ses Wever”. Mo Allustrats this phemaetee, Lhs T/E soolllles.

OF G wrafoun etk grouged accevdlng o the praanace OF not of Red Yea
Baver rig. A 00, This sgens to indiceis nhet Sed Sss Batayw wee sefaly
predeat on the norehesiy {les befwess stasions 23 &nd 30, slchough che
axes taonat b slerply dallvaated.

To wakn an avaizatios oF cha dereselcy ol vestlcos chat will be
dissnasel iy this mod wubasquent cheptare, Lo Lerme of ek slevellon af
Lapslermi From thisds Twiped Lobad" tevels, we bap sbtaloed Ehe sverage
figpilk of soma lsstheima. Yor #h!;';wﬁ weed il ihe sraiione of The
elring Faudd sreies S0 Mareh 1981, md 2! seswpc spanfon 3838 ol vhe
couleen in Serober 1981,

Motueld gow Baaie lu=2Y)
Trwmp ot un 15" i g
Supch (m) v L. i 1554

Sraudesd deeiscion (w) -3 23 &1
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particles exhibit an orbital motion. The resulting motion of the dampe:
because of these two effects can be derived from the superposition of two
vectors with a mutual phase difference. It was assumed that at the distance
of the meters below the surface (>100 m), the vertical components only of

these vectors would play a role in the motion of the meters.

(a) Movement of the damper directly caused by wave action.

At a depth z below deep-water waves the water particles move in

approximately circular orbits with radius ¥ where

- 2T2
FSe T3 (1)

Fo= Koo
2
where H is the swell height and T the period. Because of the assymmetry of
the damper it does not necessarily follow that it too was moving in a
circular motion. It is, however, assumed that, due to the large drag in the
vertical direction (both upward and downward), the vertical component of

the 7in situ water motion was transferred almost completely onto the damper.

Using the height and period of the swells observed during the
deployment of the array, the radius of the orbital motion at 25 m was
calculated. The results (see Fig. A7.8) show that the radius varied between

0.1 and 0.6 m.
(b) Forced movement of the damper caused by the motion of the buoy.

It is assumed that the current meter array can be simplified to
a system with the following three components: (i) A surface float that
provides a periodic forcing function, (ii) a single representative mass ™
the motion of which is damped, (iii) an elastic connection between the float
and the mass. The differential equation that describes the forced oscillations

of this damped, mass-elastic system is

2
A2 A2 ) 2
= F coS t ( )
m + A — + k Z P

where h ‘(aﬁt is the damping factor provided to a large extent by the

damper, KZ is the restoring force exerted by the rubber cord, FO is the
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forcing function with frequency @ ( = 2'ﬁ/7i_'T the period).

In a viscous medium, the damping force or drag is normally taken
proportional to the square of the velocity rather than the first power as
in the equation above. The linear approach is retained here since a solution
of the differential equation is readily available. The damping coefficient,

h , is however, suitably enlarged.

The real part of the solution of the equation is given by

—at bt —bt F, wf(l—ét —7)
Ae +Be T Y
- e [Py s o]
(3)

where - h _ 1% 2 'y
a=hlam b= [(hfam)¥ = 0]

1 . .
W o = i /’M« (the free oscillation frequency), and

l;am P = wk/m(a;—u\)‘> (the phase difference between the external
force and the response of the system).

A and B are constants to be determined from boundary conditions.

The first term describes a transient response to the force, the
shape of this response depends on whether N > ) =, or L 2wm Do
To determine an approximate value of the damping factor l , the following was
considered. When a body moves at a velocity V through a medium with density
f, the drag force on the body is equal to '/2_/0 Cy A v’ Here, Cy 1is the
drag coefficient and A the crosssectional area of the moving body exposed
to the flow. Taking Cp = 1.33 , the damper had a drag of about 700 v* N
Since the expected maximum vertical speed was about 0-1 m/s the drag force
would be about 7 N. Using this value,h, which in fact becomes velocity-

dependant, was estimated at about 70 kg 5_1.

This damping would cause the
transient motion to disappear rapidly and become negligible within less than

1 second.

For the remaining periodic motion, we assumed that the external

force acted only along the rubber cord, so that the amplitude of this force
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however, that it can at most be deflected 27° from the horizontal, i.e. have
at least 63° between its 'recording plane" and the vertical. GAUL (1963)
found that under these circumstances, the meter records less than 107 of the
vertical motion. Added to this, the savonius rotor has a very poor response
to oscillatory motion, so that it can safely be assumed that in a vertical
motion, say, 0.5 m amplitude and a period of 10 seconds, the meter would

register less than 1 cm/s.

Second, if the current meter did not tilt but remained in the
same horizontal plane during its vertical motion, the recorded velocity
of horizontal currents would be reduced by 7-117 (GAUL,1963). In our

case this reduction has a magnitude of 1-2 cm/s.

We are therefore dealing with two small, almost compensating effects
that have a magnitude that falls within the sensitivity and tolerance
limits of the current meter. For this reason, the velocities recorded by the

meters (see Figs. A7.3-7) were accepted without change.

A7.6 Horizontal drift of the array

This ship closely followed the array, remaining within about 1 km
from it for most of the deployment period. From the regular SATNAV fixes
that were obtained in this period, five, lying about 6 hours or more apart,

were selected and drifts calculated over the intervening periods (see

Table A7.1).

TABLE A7.1
DRIFT OF THE ARRAY

PERIOD DRIFT
Speed (m/s) Direction (°T)

I. 09h04, 3 Dec
- 16h44, 3 Dec 0.50 152

II. 16h44, 3 Dec
- 00h48, 4 Dec 0.32 149

ITII. O00h48, 4 Dec
- 12h00, 4 Dec 0.35 158

IV. 12h00, 4 Dec
- 04h30, 5 Dec 0.29 176
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The higher drift speed during the first period cannot be explained
in terms of inaccuracy of the SATNAV (see Appendix 2), neither can it be
ascribed to a variation of the distance between the ship and the array. It
is therefore concluded that the drift speed of the array varied during

the deployment period.

On the 4th December, the wind direction was mostly from the
southwest, and reached a maximum speed of about 15 m/s in the afternoon.
The array was nevertheless drifting toward the south, indicating that it

was moving with the water mass.

It would probably not be meaningful to calculate the true currents
(i.e. the relative currents and ship's drift vector) for periods shorter
than those over which the drift of the ship was obtained. For this
reason the 10-minute current vectors recorded by the current meters were
averaged to produce relative currents which were vectorially added to the
ship's drift to obtain the true currents, (Table A7.2). These vectors

are also portrayed in Fig. A7.9.

A7.7 Propagation of eddy Fred

If the eddy had been completely circular and stationary, the
magnitude of the current velocity would only be a function of distance from
the eddy centre, i.e. the magnitude of the tangential velocity would
remain constant at a particular radius. If the eddy itself was, however,
advecting, the tangential velocity would be constant only in a frame of
reference relative to the eddy. In an absolute frame of reference, the
velocity of a particular particle would be the vectorial sum of the
tangential velocity Vo and the advection speed Ve of the eddy, and the
magnitude of the combined velocity would therefore oscillate as the particle

itself described a cycloidal motion (Fig. A7.10).

Inspection of the variation of the tangential velocity of the
current meters (depth integrated), shows an irregular fluctuation (Fig. A7.10).
However, if the first period (I) is ignored because of possible influence
of the swell motion, the variation seems to reveal a slight maximum during
the third period. 1If it is assumed that this (slight) peak occurred as a
result of the array (at that moment) being positioned at right angies from
the eddy centre relative to the direction of advection (see Fig. A7.10) the

following tentative conclusions are reached:
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First, judging by the small amplitude ot the obscrved cnyront
velocity variation aud conparing this with the amplitudc o1 the "model”
velocity variation in Fig. A7.10 . it is estimated that the velocity Vs i.e.

the propagation velocity of the eddy, was approximately 5>-10 cm/s.

Second, if the velocity VO and Ve were colinear at 04h00 on
4 December (i.e. this time coincided with t=o, 27 4 ete in Fig. A7.10),

the direction in which the eddy propagated was 160°T.
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RELATIVE CURRENTS
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FIG. A7.9 : Current velocities recorded by the 5 current meters
during the four periods of deployment (see Table A4.2).
Top : Currrent velocities relative to the drift of the array.
Bottom : Velocities corrected for the drift of the array.
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TABLE A7.2

CURRENT VELOCITY RECORDED BY DRIFTING ARRAY

Reiative True
Current Depth Period Speed Direction Speed Direction
Meter (m) (see Table ) m/s m/s
ID
1847 130 I 0.01 174 .51 153
11 0.16 166 47 154
111 0.10 189 Lb4d 164
IV 0.13 174 42 175
1615 200 I 0.15 107 .61 142
II 0.17 160 .48 153
I11 0.11 176 .46 162
IV 0.13 185 42 179
458 300 I 0.16 057 0.51 134
II 0.12 127 0.43 143
I11 0.08 221 0.39 169
IV 0.05 224 0.32 182
1841 415 I 0.18 021 0.40 131
II 0.08 020 0.28 136
III 0.06 270 0.33 168
1v 0.01 300 0.28 179
3552 530 I 0.25 001 0.31 128
11 0.12 323 0.20 153
ITI 0.05 315 0.31 162
1v 0.04 328 0.26 180
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