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1 INTRODUCTION

i i <
1 4

of u‘@ of the Labrador

“cohtinental shdlf faced the offehore drilling tndustry vith the, urniquel

environiméntal hazard of idebergs. Since the sinking o che,nun_ig “in

1912 conaiderable informition aboit generdl' leiberg behiviour ha

collectgg by, forexample, the Marion -Expeddtion (sm:h; 1931) and s

subsequently,  the Internstional Ice Patral ('M\lt:ny, 1969) The ob='

jec:tves of these studles vete, hovaver, to prﬂuct !hlpping and. the e B
e resills ate generally !ynaptic aid ot designed to prnvide the :uu- :

x af LceIsErg behaviour nemnarx fnr safe’ drilltng ‘and productiun ‘opera:

tions ia luhetg lnvasr.ed vaters, The nnn:ideub].g work undu ken, to
B £1i1 ‘this gap- T !ummarized hy Bruneau (1973)

‘ploréd by Bronesu and Dempstex (1912). From the ‘alternatiy

1nduury "has - opted to tov smaller bet 5 iers wenther permits m o wse U e

; dyﬂaﬂimlly posiciuned drulshtpl, which can ledve and re:

ter-a, drﬂI— &

" ole ‘éhen threatened by & berg’ (Mnslie, 1974).

‘The_Jead tine required

: 3
i 4 .. ko vécate

hole 15 of cha ordet of 2 hours’ and ‘depends on ("tlﬁ ‘stage of: .

Sl m drilling ptoxrnm.‘ Both strategies Tequire a means to 1dent1fy als
dunger us 1caber; with sufficient lead titie’ to Adnpt a defgnslve action.

—



fnn\o( an/dceberg 1.,
An 1cebe¥y can be consldired a solid nbja:l. whou Shipe and ortintation

_are not c'ummz,» ‘soving at the lnterface of fvo Flulds each vith higily

complex and interrelated velocity felds, Also, an mmg tag mass. AR

t lo:‘lon, I'hich m turn

_Therefore, m £oture “drife depends-on. its p

dependl on the history of vind and current forcu }: has -xvertmad.

‘well s’ the presest and future values. for. the sask’ forcea. The response. ¢
L | oo & g

of 'in dceberg,to sdvirommental factors follows the lawi of £luld dynamics |

- R bl ot s 5 g
and nhmge; with the changing - shape and’ ori-nn:iim of the dcebergt T
cnn-ideu.n; the, cqmplexily of ‘the dynasitcs of the s tustion
surprising that m-ua- of der.nilzd lcab‘lfg t (Smith, 1931), (Murr

©1969), (Bruneau and Degpster, 1972), have ied éily ca ‘eaitLous m:e—‘

“ments about general iceberg behaviour .~ The' detstled mr: ot m; 1ceber;

1-, therefore, unique to that 1nbetg,aml th. mromul cmdl:ionj -

1a vhich. it.-xl.-u{lrunun.‘lﬂl). ST Cody 03 S

e study of det L,lad siabar’s drife 4 being epproached by -

various anuzlumn £ron lhtee nint! of vieu: !hpoudcll mu \

dynamics, (S-l:h, 1!76‘{ n’.utiul coﬂdlthﬂ vlth past ddf: (A!.nllle,

“1974), (Dempster, 1976y, .ul' atistical with JASs

f-:tnn (Soulis, 1974) . The ﬂ.nll wlut!nn of the drift nodelling problem

prubahly tes. 4n the of the three achés 51

!lltﬂn nchiquu ior !I|e abazrved beh-viour of a pnr:icmr 1cebe:'g 7

euﬂ"tul bauu-a of a driﬁ: pattern 1ty yet 3




‘bers drtee m’m n\e driving

ol 45 epmm und avpﬁud




: cgamfer f;mc:luns whféh relnte wind uud current o fcebe




OF ‘curripS an  wind velncity by, the fallmdng equatiun. < -

i ik N L o
A Bb(t) =1+ Pe( =t )‘ Q!(:-: ) oy
. i
! 2 ‘estimated lceberg ‘velocity .: timele

b -

gy nnnetm\: vecmx' -t

= curzenc vectot :tnnsfnmatlon mtrlx ey t R

Equatiun (1) s Jilustrated 1n F.lgnge 1. " Observed’iceberg ..

‘equas

Tk TR H S

Tyl "21 Pa Joy (e







' values ‘of :he parumetetaA 1n aquatiﬂn (z) uhich glve "hn best as:mmu

of b aml by the components, of observed xcebe:g velncity By,

Ir. is neces;nry r.herefore to defln a o
8cal,

gives the least s

data.’ In vector




the lma: poss].ble

The valnes Bf :» and- ty

= ele\nenr.s for x,. )’, and - Q‘

1 NZ ;
nta: ¢ ’:‘1 €ytain

e condicinn u et 1£ ): gz aid, £ Jels are 'evaiu‘ced b A
L T S = il

unlng Equm )- and- (35) zenpecuvqy,




4.7 " DATA'COLLEGTTON
The daca used in this study were collected: durtnga major

111‘ the aummary of 1972 vd Snglek,

Labrddor (sea Flgure 2) by the Faculty “of Ehgineaxi g and Applied Sc—
{eace of Memorial Dniversity of Newfmmdlamd. ' o o ‘
LIPS T dgnus of ‘the’ axpedition’ are gtven By Allen (1972)

l)emps:er et’al (1973) sumarize the study as’follous:

! &
"lnabetga vere tracked, u!i.ng'}r{:!!' 11\51:&1151:1 in a ah

station at Saglek, Labrador; while the CSS. ‘“Dawson" pxnvided
! 'by. the -Bedford Institute, together witl , the Canadian ‘Arme
" services, Maritime Command, collegted ouunngraphical Aml
. meteorological data in the vicinity.. A total of one hundred
and ten' icebérgs weré. tracked, some\for several days. and
! ' others' for only several hours. In aiditiony the seientific
party ‘aboard the "Dawson" obtained extensive ‘data on directly
measured currents in the area, salinity, temperature and depth
- profiles and also undervater shapes of licebergs. This latter
data was collected by acoustically profiling. icebergs in the
vertical direction from stations located around each iceberg.:
* Maritime Command flew an Argus aircraft over the area to make
& large scale infra~red study of -the ocean surface, and sleo
.t take stereo photographa . of the above water portion of -
selected xceberga.'
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5 **'DATA. PREPARATION.

5:1 General .’ b

nefuu cumplriucn 5 che’ cuivent, vtnd iceberg veloeity.

..+ vectot-time saries uhsuved during’ ‘ene Snglak study, some pl;elininlry

. processing wap mcewsnry. mis "section outlines the ptnceduren used,

" numarized in ngu'

Direct muu}emen: of \the c'urren’c'ne;i saglek 1s described by -

. Allen (1973)., The hcationl of th cumnc m:er atrings are atiown in o <

Vi

P ‘Figur:-v’o.' Each: au-xng vas

consu:ed of 3 metere, naumher one 13 m fig

identified by a’ }.er.ter A8, c or'D and

i/ thé- ocean-surface; nmm»' v

o at about: mid—watar, and numbéx, three ned the dcean battom,  For ', ‘17

detailed analybta of the récords.” Th mcnm' for migr }:1 15 by

i

AL R i it o
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PQWEﬂ SPECTRAL ESTIMATES -
RTH VElOC\TV COMFONENT ME\'ER




ot this vulue vas ‘used to gum.zue ithe’ eross-correlation betveen éurrent,

-\ "records.” In thhz study, this value is called :ha ‘éurrent’ meter ‘crose-

-uquﬁ ciffed as t_. st 5 s g

f Of interest in nenl:im\ 5.6, 4 15 ine zehncmshxp be:ueen (A 3 \ 5
lnd d. the distunce betwcen tyo, pnlnr. . It'is elear fton t'he definttion

| of. v(r) that when d 14 -nu.r o zero, v(r) becms the nu:acavltlance

funcrion’of a cirrent Fecord.. The maximum Valve fm- 7(1-) is-one honcd

) v

equals’ zero,’ Therefore, T s untty when d'15 equal to zero'and the' 5

Latlonsnip berveen £ and g was, L 4L

 obtainable due’ to the feu observi :Lnnu ‘svailable, v.:x.,..- -1-p1= it

; E\ln::r.lmul forms that met che above: constrnint and had da 1r-b1= pro- S

“perties for Helghting burposes’ (sec. 5.6/3) were examined Jand‘the selected. ..

one 1- shown. m.ugure 9. The relanouship has. d’ne fnm‘ SRS Sl

= current ucu crnau—cnzrelauon parame

- axsnn.:e be:u:en pnlnl.'l in‘miles | o

nunsnnmr_ tiut when'd ds eq\ul to' zex0, iry 18 ‘equal.to on




- LEGEND -
METERS B1-C1
= METERS BI-Al

A METERS CI-AT




N Tu Teduce l:h: risk of usi)

lppl.ied to t'ha dita to remove.as muf

currént records;as possible. « From

order Buttérworth f4lter was ipplie

5 - T Y(oTp= 202608 X (s + 10430

L) + 10436 X (nk-31) + |

~1,0305 Y(aT~2T) .

hg ‘efroneous data s digital £ilter was
ch expelrinental nolse fron the

Durdle (1969); the following fourth- -

X (;.MQ 15607 X @D @

ozsns X(aT=4T). + 1.3066 Y(nT-T)

6240. Y(nT—JT) - .05577 V(AT-4T,

asponbeof this ‘Hiter areshowm in .

‘this fu‘mu.; 3 times Ehe Nyqutat

freduency of 0 s pex hour for 'the

's rue.

the” cununt metcra was 10 m!.nut!l.'

Theefor | the  cut-ofE x'uquency 18

Thua; not

i::eberg dlu (sec 5.4

' vag no Loss of |

sal!ple mumu, -

dlnsly. ;

'l'he sanpling in:ervll fof .y u
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components of current meters Al, BL; ‘and CL,

5.3 ' Wind.Data .. - -

approximscely Sty fuut hours aboard ‘the C.5.5. ha‘;son Fifty-seve; Tk
i ;

\To, estimate the'time. series of

pairi of uhszrvntions wer availuble.

the vind, velnci:ien heing expezxenced by, the Lcebergs i the' !turly Jarea,

vhich was Isuu‘med to. be ‘the- Eame AA that )uauuted on. bolrd the Duwsan,

phe two setg ‘of data were«excracted ‘from 161d notes and the log Gt

nnv'ann (Beﬂfotd




';emnm’élocm.é of the Saglek dats. Saglek u'.: elevation 1800 feet

¥ > vheress the Mm‘l seasuregents lve:: “made nesr sea level. Thus
B * " the s 1 vations at heights 1in the B3
3 atmospheric friction layer. After’faltiner and Hartin (1357), a spiral 1

similar to the well-knowr !Iu-n aplg-l for ocean currents (Il:\-nm and

Pierson,-1966) exists in.a wind: Taygr. - At n-- top of the hyet, the

wind i gumopm:/.r at the Bstton £c s llven by

=V (cunx' - stnx) -

wind lpeed at homm layer

gen,crophxc wind i’

lal -n.u (eomeu&wxu) lro‘.-

Th value 13° is within the range they

- predicts a corresponding value of .75 for V,/Vge The'o u'ved :m.nm
degiess 1s, therefore, probably ‘lok which {ndicates that the s-;uk-

winds vere not completely on the top of the friction hxu. However, Ny

Go™

the runlu of the eo-p-rl.-on of ‘the; to sets_of data are puu.m;. e
m- muueuum, combined with u-g un.huory coefficients of T . ] @

ot mmm o 1on (both are- at 90% ¢ ¢ Tevels)

ncu::d with equation (9). s\lppol!ed ‘the’ -c:aptunce of. equat‘ion [¢)

lnd the sl;uk data were.used \d.:h -qumm (9) to esq...-ge sea

i
3
%



The wi.ndn durlnx nhe study ) weve, ganerllly ligh 5 m‘ 57

u!ed in the lation study were scattered chrongl\—

kts frm'n the souﬁl“lest wlth

‘out the periodi At Saglek, they dveraged 8

Iuhqrg bvements, were mcnrded hy a crew ati Saglek Lafmdm—

fttxn ‘a large rndar screen with & range of abnut 50, milas. AA an 11:2!)2!‘3‘

< was’ Ldem.'ified it vne anigned a l:oﬂe Tame indlca:ing the ds:e in
For: exlml?le,

Angul: 1972, nnd the crder on the day that ic vag sighl:ed.

1Y Berg 108 vas Fifat sighted: on he tenth of Augulr_ md vas_ the Ei.fth

(5 . 1cebers. 1nd1uced/b7’l!. eigh:ud on that day: Apprbximtely svery 2.

“hours, the. xange and bearing of a1l icebergs, ou the ‘scréen vere res

) ..
corded.” San!ple Lrajecto les are shwm in Figure 4.

8 1n nnutlcll milleu

veried'to 7 >
was assigried the- m—ordlnuz:u (15 stf) fo. ensure . a1l lcnberg pnnuans e
oriented in an eu:-uasz .

hul Pnpi:ive ‘eco~ordinates md he. x—uﬁa we

The distance nf euch

dixectlon vi:h ‘north. poaltﬂ.ve.

i
¥



enIr. The radar gcreer cduld 3 " ‘read to.the hearest 40.5 degree and

mil:. _Thus every rwnng 1nca:ed an 1ceb‘ug within a sector of an

annulus Of the: x‘egioﬂ (ngre 11).. Toéstimate th: error- 1n he caleu—

Lation uf velocity; the fu:eq: and . slo 25t possible velocities were

Cesydatatis

These results v\.iers ysed: to weight. the observations’ (sec
LR N £

 were gelested’

‘l'ha upuciul vlri-tiun in’cuyent limited :he icebetzs whlch

could be uagd in :he annlyuls. After ’Dempl:er (1973) Fisun 4 dn-

dlur_au r.ha varuthm in. currents in :he study ‘drensy cleuly,

diteet *

‘muutemt of un:zent ia representativé of mly a 11m1:ea area, dnd u'

nn:nessful r.erxn-nan- with 1 hng bah.viour pr; o. be achieved, some.

- maximun ‘allowab:

e dunnca bemzn mjceberg and a curtmt meter:must..

beapecitied,
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. Wi . .
drilling operation (Ainmslie, 1974). .Also, from section 5.2 equation ’

(7Y the - current 5 2 fer r_thas ‘a sitisf: value : 4

of “about \.7 at a distance of 10 miles. |
g E . Fre
5.5.3 Number of Iceberg Observations. '~ . -

;. B x ® . K N B
“The mfnumm number Of. iceberg observations necessary before an

iceberg could be included in’the ‘analysis vas'set at 9, based on'a

4 S e /‘Kme of the. number of observations requlred to estiut: the model 7. £ T

| parameters for bn 1nd1vidua1 icehutg “anid :he nunbiar of icghexgs raqui.red

£o peruie general interpretation of che: vodel: puxameterl ., The cor=

s

3 re].ltion model fEhapter 3) has 5 re o0’ ficients for ‘each vel-' .

h 3 |

X - “oeity o 66 o a.. abeolut:a minlmm i
el 9 : Lt ) »

The : 14mic of 9 me:v.um‘m s choser giving 7 de.rees e

14 num!zer requiud 5

i of fr:edcn and leviag 33 xn:=b==g. auinhlev for analysis. Since a

| sample of 30,15 comonly consideted: s:nau.cnuy “ln:ge", thie p fobidid

L ER uutlaf.ctary basls for gmzumuon. ;nm nusber of nlghtlngs uf {

1mu\udual lnebergs ranged from 9 to ‘53, wh:h a mean Vvalue of 21 (Table

5 of the de end varlnhles in m N

To' prnvide the :orrelpanding inde- .




TABLE 1

‘GENERAL INFORMATION FOR:33 ICEBERGS AVAILABLE FOR STUDY

Iceberg Cun—-u.: Start . ' Start Day End Number

Time (ADT) ‘Atg. 1972 Time (m) Aug. 1972 Observxdon.!

250




iy

penderit variables, the vind and Gurreht records wete averaged during the

same time intervals lagged by varfous trial time ligs ¢, and £, respec—

tively. v - L
5 ’ ‘ - R
L T
5.6 Weighting of Observations 2 .
7 = bt $d
5.6.1 Introduction A 5 L 5 SO
! . " 'Ihe reliability of an individual' icsberg cbservation For ) :

estimating. the eorrelation mhdai parameters yaries considerably. It is

ssential, <’ ‘that “the obee : bel weightad accordingly, ' |

{ The ‘method of analysis was modified ¢

pridE. to :sf:imr.lng “the paruu:-m

’following Smillig (1965) eo allow wet.hcing of the (observations. In.

yr enence thits involved m1t1p1y1ng botfi ‘the LIS and Lo Muntinnu

'(:a) and (3b). by factors prior o .condué the

i B s lzaat squares Fie.” The following B dibcrity thasdeve of

'the weighting fictor: which vare u.aed in this seudy. Tt w ‘aBsumed*
TN

that Ehe func:lnna). ‘Getdtis ‘of the fnctore are o£ ittle fnportand o g i

prnvlded they reuonably reflett the ‘relative xelllbuLl:y of the ohskr— : ot

vltlunsuaed. ol St UL




or equivalent prohlems cnused a delay in an. 1cebetg s posicion beiﬂg

made every. 1 to 4 houra.

noted, In general, hovéver,, observatiom. e

hy nml:iplylng it by the length of time be tween }ceberg sighﬁngs.

- the terms m équations z@ aml () .m velodity :em, they vere .

i <@ i
affectively converted to disph:emam; :ems, nml the. bjective iun-::izyn

6 Al for this vmmou, mighting fumrs ub and x‘ab




G o oy O - masimun absolute error

! By i o8 .- berg veloci:y

naxizin bqolu:é etrot in the. y-componen:

‘of 1ceherg velm:ity 4 RS

een. ' The sensir_ivlcy

:mm(ered.

Tharefore, <for/ Exnm'ple, e Ab ox sby; equals e

id Current Meters . |

urrent metér can be ex'pac[ed to. con=

* Th degrea nvl\ich

_:ve:n ‘the ‘current! seter and ‘the 1cebexg 1ncu.m, s ;

atiiar to':hon m::udm:ed 1 -L ’1on 5.6:3 vere

inb:ota




# o xp-(a fd )2

Wy = e la)?

d: - dtmncn in uu x—vuxgcsm. bcmen current.
mrnﬂ Me:;

'in the y-di!!:don. bemm cln"rent

‘. mdte: n:etm‘.
" B “g e
a4, = alsenditdvity faitor
NS /

- ‘dut\lg:

D) 8
S an

- S
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6. RESULTS

Foliowing the: pmchnxel nu:uned 10 chaptat 3, the data:for

the 33 ‘acceptable Lcebergs ete Uead o estimated the ‘regression coef-

_‘ficients for ‘equations (3a) and (3b) and to' sélectthe optinum values

for wind lag time, t_, and ‘chrrent lag time, t . ‘The results:are. pre:

. sented in Table 2. Fur Iceberg 10E, the. eutimtgd and’ actual ’ not:h and

} east velocity componeats are pln::ed in l’igureu 12, and 13 nnd the

corresponding trageceoty ta' showi in) Figire 14.

thod vas developed' in'this uudy to. evalyate the '

0 iorn;ll

+statistical st.gnincunce of | the results; hnwever, some. 1ndxcation of the
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It s evident :hul, as I:he ohj!cciva i\m' don 0 (t‘.l\aptet 2) antelsﬂ, "
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purpose of this dnpur h to.

verify the e:mfer functions
obtained for.thk cross-corselaéicn -mm of chapter'3 by showing they

“‘are reasonably consistent with r.hmty and observation. - First, the model
must be mma “to-

form Hlllch cln bc rcldily lnurprgted. - This

ze.nange-mru hlud ona aneu-unn of un-q dynmiu.




Since the concers ‘of this study is the Horizontal diovement ‘of

icebergs,. only the. ho 1 ents of these forces need be con- |
sidered. Thus, gfavity and yertical pressure gridients can ‘bé igrored.
Horizontal pressure gradients, waves and swell forces are generally

. small and ean-d180 be ignored:, Wind '.lnd‘ water 1ift, depend on the. shape

© .and m:iental‘.inn of an fceberg. Sing

neither of -these du:a dre .gen—
erally avnuable, the’ forces were neceasuruy tréated as randon and

unknown. Thay will sendratly be negligible tnless a a berg’ has a‘un=. |

usually’ uerndynuplc shape. Thus, an iceberg's horizontal ‘motion is

largely determined by:

" un] '.huely, h_e .dequa:g deulled nowledge of loeal wind ‘and qurtenz 4

fi¢lds, for’ application of such ‘results te iceberg movement. . -
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[Firee, it is assumed that {f an Aceberg vere  ‘moving L a

wntfora, m-uuxy current, the fcebarg velocity would be ‘the sum of the ; '

<
§

mean ‘current velocity and some transformation of the unsteady ox tran-

sitory component of . the current. -That is, ‘ pi

tAle-E). Vo < -Fan

= ‘estinated iceberg veloeity veetor

- curum velocity vac:or

© = mean current ,valoci:y

transfornation matrix
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_(19b) was o
. manipulation.
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TABLE 4

\£§IGH'TED MEANS OF: ESTIMATED. BERG RESPONSES

A N

o % Wi STANDARD
. L % ' WEIGHTED BRRO\\ OF
e d £ g PARAMETER . UNITS MEAN | MINDHUM MAXTHUN
I - msm-nmz RELATIVE it
g 'TO' MEAN, CURRENT P o 2.46 0,92 . 9.0
P " DIRECTION RELATIVE Ay ; : g S
B o . TO MEAN  CURRENT “deg. <0:83 7152 1047 .

; o . .. AMPLITUDE RELATIVE Ao i
TO ROTARY CURRENT ©* - ‘=~ {0,499

0,109 3.4

‘PHASE: ANGLE RELATIVE. (1) R
| TO_ROTARY CURRENT ' " deg 213,700 8.3 %

- MAGNITUDE RELATIVE
10 WIND SPEED

. DIRECTION RELATIVE
B oy 2

“gu; y

W BEST.'CORRELATTON TIME: * '@ ...
= ; LAG ~ g:muuzm minutes - 204

""BEST CORRELATION TDME .7~ ‘. .
C L LAG - WIND " minutes "214 . .15

VECTOR  CORRELATTON s
coznzcrm & ,' Z Y822 02l 0k

S mmzs. -

'(1) i mymm comrrskcwcmsz

L), 'AT Smw STATE

t(J)v i !QUIVALENT TO A- SCALAR BORR!LAT.IDH COBFEICIKET CAII BE
1 "mmykmnl\smmcxmcuan !‘HBASURED’K’WC‘NRY»
munnm YDR EACH‘ BERG.




> I'ha.lvzrlge.v.lm of 822 1ndtcates ‘thar (chlpter 6); on'the v.ngg “a

52 :mll-cnn'el.ldm wieh wind and current date (see n;ure 190~

The first two rm of Tgble 4 refer to the matrix T, which cperates on

 the mean curunt vector. the !hlrd and four(h Tow to the matrix A which . -

is :h- nupanse to the vunuitnry curnn!. and :'he f!fth and sixth row

to. the matrix ; the weaponge to wind

The chlzucterhtlcl are uu-url:ed by ‘a Hdgh':ed mean cll-

* culated u-ln; the, nndel reliability. | hc:nt. e - (chapter 6)." This 00

efficient vas also-averaged and the ilue 42 alao reccx‘ded in Table s

202 etror can be expected when el 1ubersl movement 15 Iﬂd‘]hd ul!.u,’

B

I '.ppqm the Tcebergs ir.‘mri-d n‘o-}.d"geu‘gnny 2,5 cle. -

‘fagter than the mean cur:mt a0’ Beasired by the’ surface current meters |

“used 111 the. sr.m'ly duxm; the vation of ch 4“'

e vertical shear in m- :urrantu in lhe' region i.d;nl:ifxnd Iw Beldgn <

(1974),.and that :Iu -uxnm cnrrm: mete: md in the nuly#- were a: %

a depth of 13.m, it hu: nnmm that :h- eﬂ'ecr.tva steady. current’

qm-tenua by the-icibergs vas higher: than seasured.. The 1cebergs

‘moved, m:, . the Sf the méan

which’ luppot’t the” -u_pum uad, tnr m-ph by u-pn.z (197&) that

Ccl‘lnlil drlf!.







- varidble. . On average, ic‘ebe'zg vé'lucxz‘us. showed ‘oaly .499 of the

> anpli:ud: ‘of ‘the -current neters md the velucity Véctors were 13.7 )

o degFeen clockaisesof (the.
Jegrees “clo

records.. Sane the "iceberg vel:!ara cnttaln:ed best with cyrrent

i

}
of the cn!tent nmeter o

i

i

i

vectors 1204 min (3.4 hrs) earlier; the phaae shife of 13 7 deg.” must be

% % nuuhted. According to.the power !'pectnm of the” current tecnrdu, the
Thus 3.4

* exansitory currents had an average perlnd of abot 13,7 hrs:

hrs repre!enl:s W25 0f a cy:le. D! 90. dag. From Figure 7, che yredmn»

snm rotation ‘of the m 1:01')' current was: clackwiae. 'l’heufore, chel-

’uxng e ommgd' aiie: for B/A Of 1499, d value of 60.1

Thus" th arvad T aul:l re in l]\ulitu:’.ve :

_degrees 18 ébtaind ford
,'meenen: with :heorecml v.1m. m difizrenca An'values i’ 1iluly e bty

caused by the ver:h:al shear inithe ::nnai.l:ory ’monenca of the. cuxrunt

" fleld,







i, e tcebargs ‘studtéd had ‘s vzlncity component ‘ahout. t.z ot the

. umd' Bpeed and; 25° ‘elogwitse Erom the vdnd veccnx'. . The xmamnxnnu

" 1ce Patrol (uutny, 1969) ‘uses a_ fnccar whigh vnrlen v1|:h A v bur |
; .veragas are\md 3% with the be!s dxift 30' thg tlgl\: of 'the. uma

(Tabie 5. These results conparé f.vursbiy wlth the values observed td

this study.-

Conelusion ...

The b-h-viour of the Lc.berg.l 1a-nnﬂad by croll—cn: htion' 3

nxgnca of other e

analysis 1s con 1.:".5“: with :he “theories and




CONCLUSTON

Yina and current velocity veck‘urs at’a fixed station can.be bsed.td -

model iceberg grist. An average error of less than20% cen'bé eipected,

1if the iceberg vum:izxu are r.wyalnud with past wind and current *

i learal v : 5 aes Tt e

“The b:nc chotce of time 1-5 varies cwnsidarlhly bt avzrnges

'qround 3.5 hourﬂ. This euggeuu that cotte: :mn x:h pnm: wing and®

menn current evpaELencad by the 1ca‘1arg~ ata da);:h of:13 "

.ue:!tu." S R

h.d a \d-nd-indlu:td velocity component equal o 4% of,

. <l
e T dagreu! to the fight of, the ‘rl.nd velocity. .

Vegtor cros —coneu:iona. bétween iceberg: velocity vectors and,
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e e ‘xeferencerof ugum a1, cmmider an iceberg muving only

_undér the influerice of a mxsom pute Totary ‘eurzent reptesentad by.

= A'sin wtl ¥ A'cos wt] s

¢ "= current velocity -'
A = current. vuocuy mpucuae

t = time .

% % = period of rotation
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