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INTRODUCTION 

It is of general interest to acquire better knowledge of the current 
conditions in the whole Barents Sea. During the last 10 years a great 
deal of measurements have been carried out in the western part of the 
Barents Sea, both with recording current meters from permanent 
moorings and with drifting Argos-buoys. In the eastern Barents Sea, 
however, there is almost no data from current measurements available. 

Sentralbanken (Central Bank} is an interesting area in several 
contexts. Existing current maps indicate a southward flow of cold 
water in this area (Fig. 1). Some of this water is fed into the anti
cyclonic circulation around the bank, while some of it is carried to 
the south. It is assumed that this southward flow influences the 
distribution of sea ice during winter. Sentralbanken is also an 
interesting area for formation of dense bottom water in the Barents 
Sea. The dense water is formed during winter when ice is formed and 
brine is rejected. The cold dense water is flowing to the deeper areas 
around the bank. 

With financial support from OKN under agreement C 89247, the Institute 
of Marine Research carried out current measurements south-east of 
Sentralbanken during autumn 1989. The objective of the project was to 
increase the understanding of the current system in the eastern part 
of the Barents Sea, through collection of current velocity, 
temperature and salinity from deployed current meters. The flow 
pattern in these parts of the Barents Sea is important for the current 
regime and ice conditions of areas opened for oil and gas exploration. 

OBSERVATION PROGRAM 

The current meter moorings were deployed from R/V "G.O. Sars" during a 
survey lasting from 21 August to 11 September 1989. During the same 
period, observations of temperature, salinity and the density fields 
were carried out in the entire Barents Sea by three research vessels 
from the Institute of Marine Research. All moorings were recovered 
during an other survey lasting from 23 October to 1 November 1989, 
also with R/V "G.O. Sars". During this survey, hydrographical obser
vations were carried out only along the actual sections with Neil 
Brown CTD-system. Current observations by ADCP (Acoustic Doppler 
Current Profiler) were also carried out by R/V "G.O. Sars" during both 
surveys. The ADCP gives the mean velocity in depth layers which are 8 
m thick. The current measurements are averaged over 10 minutes (about 
430 samples) and the tidal current is included. 
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Information on location of the moorings and dates for deployment and 

recovery, are given in Table 1, while Table 2 gives information on 
measurement depth and measuring period. The position of the moorings 
in relation to the assumed currents and the bottom topography is 
indicated in Figs. 1 and 2. 

The measurement sites and three depths were suggested by OKN. In 
addition to the nine current meters agreed upon, the Institute of 
Marine Research placed a current meter 10 m above bottom at each of 
the two deepest locations, mooring 1 and 3 (Table 2). 

Table 1. The position of the moorings and data for when the moorings 
were deployed and recovered. 

Mooring Position Bottom depth No. of cur- Instruments Instruments 
rent meters deployed recovered 

1 N 73°04.80' 315 m 4 25.08.89 28.10.89 
E 40°00.90' 

2 N 74°30.00' 186 m 3 26.08.89 29.10.89 
E 39o59.00' 

3 N 74°29.80' 285 m 4 26.08.89 29.10.89 
E 43°00.60' 

Table 2. Type of instrument and measuring period in each depth at the 
different moorings. 

I 
Mooring Instrument Instrument Instrument Measuring period Number 

no. type depth (m) Start I End of days 

1 1 RCM-7 25 25.08.89 21.10.89 56 
2 RCM-7 50 25.08.89 17.10.89 52 
3 RCM-7 150 25.08.89 07.10.89 42 
4 RCM-4 305 25.08.89 28.10.89 63 

2 1 RCM-7 20 26.08.89 21.10.89 56 
2 RCM-7 45 26.08.89 10.10.89 45 
3 RCM-7 150 26.08.89 26.09.89 31 

3 1 RCM-7 20 26.08.89 24.10.89 59 
2 RCM-7 45 26.08.89 07.10.89 42 
3 RCM-7 100 26.08.89 03.10.89 38 
4 RCM-4 275 26.08.89 29.10.89 63 
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Fig. 2. Bathymetry of the Barents Sea with depth in metres (Loeng, 
1989). The position of the moorings are indicated by 0. 
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INSTRUMENTATION AND MOORING SYSTEM 

Current meters of type RCM-4 and RCM-7 from Aanderaa Instruments were 
used. Description and specification of the instruments are given by 
Aanderaa Instruments (1978, 1987). The parameters observed by each 
instrument are given in Table 3. The sampling interval for all 
instruments were 10 min. 

Table 3. Parameters observed by the different current meters. 

Mooring Instrument Instrument 
type depth (m) 

1 RCM-7 25 
RCM-7 50 
RCM-7 150 
RCM-4 305 

2 RCM-7 20 
RCM-7 45 
RCM-7 150 

3 RCM-7 20 
RCM-7 45 
RCM-7 150 
RCM-4 275 

Speed Direc-
tion 

x x 
x x 
x x 
x x 

x x 
x x 
x x 

x x 
x x 
x x 
x x 

Tempera-
tu re 

x 
x 
x 
x 

x 
x 
x 

x 
x 
x 
x 

Sali-
nity 

x 
x 
x 

x 
x 
x 

x 
x 
x 

Pres-
sure 

x 

x 

x 

x 

As seen from Table 2, none of the new RCM-7 current meters worked for 
the entire period due to battery failure. All the current meters were 
delivered from the factory with new Lithium batteries. The capasity of 
that specific type of batteries used, however, showed up to be too 
small to give sufficient power through the whole measurement period. 
In particular, the colder water masses surrounding the current meter, 
caused a shorter measurement period. 

The mooring system is shown in Fig. 3. The anchor weight was 600 kg 
and the net buoyancy of the subsurface buoy was about 300 kg. 14 mm 
rope of type Karat was used in the mooring. A small trawl float was 
connected to the subsurface buoy by a 15 m long rope. In order to 
release the mooring from the anchor weight at recovery, an acoustic 
release from OCEANO was used. 

The depth of the current meters are given in Tables 2 and 3. The depth 
of the upper current meter does not always coincide with the results 
from the pressure sensor. At mooring 1, the pressure sensor showed the 
right depth during the first week, then it increased to show about 30 
m during the rest of the measuring period. There was also a lot of 
noise in the results, indicating something wrong with the sensor. 
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Fig. 3. The mooring system. 
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At mooring 2, the pressure sensor showed a constant depth of 10-11 m 

during the whole period. According to the position of the trawl float 
in the water (Fig. 3), the depth of the upper current meter must have 
been close to 20 m. At the third mooring, the pressure sensor showed a 
depth of 18-19 m which was in good accordance with the position of the 
trawl float in the water. 

PRESENTATION OF RESULTS 

The Aanderaa RCM current meter data are treated as described by Sagen 
(1990), and the results are presented in appendices B-D. The figures 
have got number after the following system: 

Fig. M - N - x 
where 

M - the mooring number (see Table 1) 
N - the instrument number on each mooring (see Table 2) 
x - the figure number for each instrument. Each number repre

sents one specific type of data presentation (see below). 

The data analysis resulted in the following types of presentations: 

1) Current velocity distribution presented as current roses 
- the maximum velocity in each sector (15°) 
- the mean velocity in each sector 
- the relative flux in each sector 
- the number of observations in each sector. 

2) Histogram showing 
- the number of observations in each sector 
- the distribution of current speed in each interval. 

3) Velocity distribution diagram showing the scattering of 
observations. 

for 

4) Joint frequency distributions of measured current velocity vs. 

direction. 

5) Progressive vector diagram which gives an indication of the 
movement of the water masses. 

6) Time series of N-S and E-W components of current velocity. 

7) Time series of current speed and direction. 

8) Time series of temperature, salinity and pressure. 
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9) Harmonic analysis of currents. The table shows all tidal 

components with major axis of tidal ellipses greater than 
1 cm s- 1 • Total 36 tidal components are included in the analysis. 

10) Tidal current ellipses for M2 and Kl. 

Some results from the ADCP-measurements are presented in appendix A. 
In addition some hydrographical observations are presented in the text 
part of the report, and related to the current conditions. 

RESULTS 

Hydrographical conditions 

The horizontal distribution of temperature and salinity at 50 m, 100 m 
and bottom in late August and early September 1989 are shown in Figs. 
4-6. In general, the temperature was high in the south-western part of 
the Barents Sea, and especially along the Norwegian and Murman coast. 
In central areas (along 30°E) the temperature was the highest observed 
since late 1950's, while further east (about 40°E) the temperature 
conditions were close to the long term mean (ANON. 1989). 

The position of the current moorings in relation to the water masses 
is indicated in Fig. 4. The choice of position seems to be fairly good 
in relation to the aim of the project: to measure current in the cold 
tongue of water south of Sentralbanken. 

Figs 7 and 8 show the hydrographic conditions in a south-north section 
through mooring 1 and 2, while Figs. 9 and 10 show the east-west 
section through moorings 2 and 3. The uppermost current meters were 
all placed in the surface layer while the current meters at 50 m (45 
m) were situated in the rather sharp transition layer between the 
surface water and cooled Barents Sea water. The current meters at 150 
m and 10 m above bottom were all situated in water masses with 
temperature below o0 c at the time of deployment and recovery. 

The temperature observations from the current meters seem to be in 
good accordance with the CTD-observations. The time development of the 
temperature conditions given in Fig. M-N-8 are therefore probably 
correct (Mand N explained on page 7). The salinity values from the 
current meters differ a little from the CTD-observation, but the time 

development is correct. 
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Fig. 6. Horizontal temperature (Left) and salinity conditions 
at the bottom in Late August - early September 1989. 

ADCP - measurements 

Some results from the ADCP-measurements are presented in appendix A. 
The figures show the total current, including the tidal component. 

Figs. Al and A2 show the current conditions at 50 m depth during the 
two surveys from 21 August to 11 September and from 23 October to 1 
November 1989. The results show that all the three moorings with 
Aanderaa current meters were placed within an area with low current 
velocity. During both surveys, the area southwest of Sentralbanken 
had the lowest velocities observed along the course tracks. 

Figs. A3 - A6 show the current velocity at six different depths along 
the hydrographic sections presented in Figs. 7 - 10. Typical features 
of the recordings are: 

almost all velocity observations were lower than 20 cm s-1, 
which is in good accordance with the results from the Aanderaa 
current meters. 

the direction of the current was almost the same at all depth 
layers. 

the velocity seems to decrease a little with depth. 

Aanderaa current meter data 

The current conditions at all depths and all sites were dominated by 
the tidal current. The residual current was usually low and was, with 
a couple of exceptions, of low directional stability. There are two 
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periods where higher current speed were observed by almost all current 
meters. Those periods were in the midle of September and beginning of 
October. This is mainly due to spring tidal current corresponding to 
the moon phase, as it was full moon the 15 September and new moon 29 
September. The last one was strengthened by the autumnal equinox. 

The uppermost current meter at all moorings was situated in the sur
face water, while the next one (45-50 m) was situated in the 
transition layer. This is clearly demonstrated in the temperature and 
salinity records (Figs M-N-8), which all show a large variability in 
time. The current meters at 150 m show the conditions in the Barents 
Sea water, while the two current meters 10 m above bottom show the 
conditions in the basin water. 

An other common feature, was the small change in current direction 
down to 150 m, which is a typical feature for the Barents Sea where 
current measurement has been carried out. (Blindheim and Loeng, 1978; 
Loeng, 1979; Johansen,Mathisen and Steinbakke,1988 ) The basin water, 
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however, may have other features. Typical during the measuring period 

was the changing in direction, in periods of 2-4 days (Figs 1-4-6 and 
3-4-6 ). It indicates oscillations forth and back in the basin. 

Special features 

Mooring 1 

Depth: 25 m. 

97% of speed observations below 16 cm s- 1 

Maximum speed: 24 cm s- 1 

Mean speed: 8.2 cm s-1 
Mean velocity: 1.3 cm s- 1 in direction south-southeast 
In periods up to one week, the residual current was 
rather stable towards south. 

Depth: 50 m. 

96% of speed observations below 12 cm s- 1 

Maximum speed: 24 cm s-1 
Mean speed: 7.0 cm s-1 
Mean velocity: 1.2 cm s- 1 in direction south-southeast 
In long periods, the residual current was towards south. 

Depth: 150 m 

97% of speed observation below 8 cm s- 1 

Maximum speed: 15 cm s- 1 

Mean speed: 4.1 cm s-1 
Mean velocity: 0.5 cm s- 1 in direction east. 
Very variable residual current. 

Depth: 305 m 

96% of speed observations below 12 cm s- 1 

Maximum speed: 18 cm s- 1 

Mean speed: 6.1 cm s-1 
Mean velocity: 1.2 cm s- 1 in direction south-southeast. 
Variable residual current up to 13 October, thereafter 
permanent southward current. 
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Mooring 2 

Depth: 20 m 

97% of observations below 25 cm s- 1 

Maximum speed: 45 cm s-1 
Mean speed: 12.2 cm s-1 

Mean velocity: 0.7 cm s- 1 in direction south-southwest. 
Very variable residual current. 

Depth: 45 m 

97% of observations below 20 cm s-1 
Maximum speed: 40 cm s- 1 

Mean speed: 8.9 cm s- 1 

Mean velocity: 0.8 cm s- 1 in direction southwest. 
Very variable residual current. 

Depth: 150 m 

96% of observations below 14 cm s- 1 

Maximum speed: 22 cm s-1 
Mean speed: 5.8 cm s-1 
Mean velocity: 2 cm s- 1 in direction west-southwest. 
Rather stable residual current. 

Mooring 3 

Depth: 20 m 

97% of speed observations below 24 cm s-1 
Maximum speed: 35 cm s- 1 

Mean speed: 11.4 cm s-1 
Mean velocity: 3 cm s- 1 in direction south-southwest. 
Stable residual current during most of the period. 

Depth: 45 m 

97% of speed observations below 12 cm s- 1 

Maximum speed: 24 cm s-1 
Mean speed: 6.5 cm s- 1 

Mean velocity: 1.2 cm s- 1 in direction southwest. 
In long periods stable residual current, but in short 
periods the residual current goes in the opposite 
direction, northeastwards. 
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Depth: 150 m 

97% of speed observations below 11 cm s-1 
Maximum speed: 18 cm s-1 
Mean speed: 4.3 cm s-1 
Mean velocity: 0.1 cm s- 1 in direction southwest. 
The residual current changed beween periods towards 
southwest and northeast. 

Depth: 275 m 

97 % of speed observations below 16 cm s- 1 

Maximum speed: 24 cm s-1 
Mean speed: 6.1 cm s- 1 

Mean velocity: 2 cm s- 1 in direction north. 
In shorter periods, the residual current was 
towards south. 

CONCLUSION 

The observations from the ADCP indicated that the moorings were 
situated in an area with general low current velocity. The current 
conditions were dominated by the tidal current. The residual current 
was usually weak (<5 cm s- 1), but in shorter periods it could exceed 
10 cm s- 1 . In the surface layer the main direction of the current was 
towards the south, and in rather good agreement with the existing 
current map for the surface layer (Fig. 1). Down to 200 m the main 
direction was the same as in the surface layer. Close to the bottom, 
in the basin water, the direction changes. At mooring 1 the residual 
current was mainly towards the south while at mooring 3 it was towards 
the north. A common feature, was the oscilations of the basin water 
within periods of 2-4 days. 
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Appendix B 

AANDERAA RCM CURRENT DATA 

Mooring: 1 

Position : N 73° 04.81' E 40° 00.86' 

Instrument depths : 25, 50, 150 and 305 m. 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

Pri.od F~~ 
E/V N/S Hajor Mi.nor 

BJ Q 
S\,Pbol XJ 9"' Y1 Q.i axi.s axle 

hotree '!hour • • 
cm/s • Ciiis • A. cm/s B. cm/s 

lt1 66! .!t 0.5 0.6 toe.:s 2. t 2!t .1 2. t 0.5 17! .! 5!.1 

HSF !54.!7 t.O 0.9 284.! t.6 285.9 t.8 o.o 29.0 285.6 

N2 12.66 28.4 t.9 26! .2 2.8 !79.0 2.9 -1.9 !89.4 5.! 

M2 !2.42 29.0 6.5 !28.7 4.0 20.4 6.9 -!.8 !06.0 t!7.7 

L2 12.19 29.5 0.7 76.! 0.9 7.5 1.1 -0.7 25.8 24.5 

S2 !2.00 50.0 l.8 1!8.0 1.9 548.2 2.5 -1. l 3!7.0 324.7 

MEAN CURRENT 
N 

~~~~~~+--~-+---.~~~~E 

~= 0.4 cnl/8 

Yrr -1.2 cm/s ----
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\ dLscrlpllon of t.ha modal and Lis daf LnllLons : 

UTerll-vecior dacollpoeed i.n E/V Creall - crd N/S C lmgi.ncry) - di.recitcn : 

rtth ellipeepc:rcmt.ars : 

N 

E 

g1 : Greenwich phaee of the CUTSl'li-vecior for each conalltuent. 

RoiaHondirecitcn : cnU.clocl:viee when Bi > 0 , clocl:viee when Bi < 0 

BETA : The cngle between t=O crd 1DC1jor halv axis i.n the elltpae. 

Common for both mod lea : 

'1 : i:re<µll'lC8 i.n cieg'eea/hcx.r • 

!V,-tt.111 : AaUviomic crg..aent relaU.ve to Greenvlch-triarldtcn. 

IA.ring the calculatia'I of ZCU will V,+u be put i.nio the fcrtDUloa al the Hme t=O. 

The ii.me l la i.n holrea; the ame Hlll&zone aa the cnolyaed data. 

l=O in the mi.dle of the measuremenl serlea : 1989 22.09 H. 2200 , 

mcrksd w i. th a line on the ell i.pse. 

M2-e L L i..pse K 1-e L L i..pse 

N 
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CURRENT VELOCITY 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

Perlod Fr-e 
E/11 N/S Major Mlnor 

·- Bi Q Symbol Xi Q.i Yi Q.i axle axis 
hour-ea •/hour • • 

cm/s • 0111/s • A. cm/s B, cm/s 

tt1 661.51 0.5 0.8 109.8 1.6 250.9 1.7 0.7 165.5 57.5 

MSF 554.57 1.0 0.1 247.8 1.8 255.7 1.8 o.o 184.1 75.6 

M2 12.42 29.0 5.2 156.8 2.7 24.2 5.5 -2.5 !04.0 145.5 

S2 12.00 50.0 0.9 141.9 1.0 557.4 1.4 -0.2 519.0 550.7 

MEAN CURRENT 
N 

~~~~~~r--~-+-.,.._~~~·E 

f<o"" 0 .6 cm/s 

Y,r -1 .9 cm/s ---

The Barenls Sea 
Pos L ll.on N 73° 4 .80' E 40° 0 .00' 
Instrument depth 50.0 m Bottom depth 315.0 m 
TLme Lntervcl ~0.00 mlnutea. 
Obaervct Lon per Led: 1989 25 .08 H. 1240 1989 17. 10 H. 0900 

HI 
F Lg. 1-2-9 Harmonlc analysls 

of current.. 

BETA. 
• 

15.4 

121 .5 

126.5 

0.8 



A dlscrlptlon of lhe model and its def Lnlllons : 

Clrreol-veclor ~ i.n E/W Creall - aid N/S C imagi.ncryl - d'lrection : 

g.i , Qii : Greenwi.ch-phaae for EIV- aid N/S-componenls of each oonsli.luenl. 

11 llh e L L i.osepa'Oll8tars : 

N 

E 

g1 : Greenwi.c:h Jilas& of ihe arrenl-vecior for each consHluenL 

Roioli.ondlrecli.on : criHclocl:wise when Bi > 0 , clocl:wi.se when B1 < 0 

BETA : The cngle belween i=O aid 1DCJjor Mlv axis i.n ihe ellipse. 

COllllDOI'\ f Of' both mod Les : 

!V0+ul1 : Aslrooomi.c <r{µISnl relat.i.ve lo Greenwi.ch4118f"idi.m. 

!>..ring the calculoHon of ZCO wtll V0+u be pul i.nlo the fONnULos al lhe li.me l=O. 

The lime l i.a i.n holres; the sane Hme:zone ea the <n:Jlysed dole. 

i=O i.n lhe mi.dle of ihe meoai.remeni sari.ea : 1989 20.09 H. 2300 , 

marked wllh a li.ne on ihe ellipse. 

M2-e l l i..pse K 1-e l l i..pse 

N N 

-6 SE -0.6 O.SE 

The Barenls Sea 
Pos U:. Lon N 73° 4 .80' F 40° O .00' 
lnslrumenl deplh SO.O m 8ollom deplh 3i5.0 m 
TLme Lnlervcl 10.00 mLnules. 
ObservclLon perLod: 1989 25.08 H. 1240 1989 17.10 H. 0900 

HI 
! 

FLg. i-2-iO M2 and K1 ellLpse. 





CURRENT VELOCITY DISTRIBUTION 
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MaksLmum velocLly Ccm/s) 
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RelalLve flux Ln % 
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Mean velocLly Ccm/s) 

N 

I 
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VELOCITY DISTRIBUTION DIAGRAM 
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PROGRESSIVE VECTOR DIAGRAM 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

Perlod Frequene 
El\{ N/S Major Mlnor BETA. B1 91 

Symbol Xi '1.1 Yi 9.J axle axls • houree 0/hour • • 
cm/a • cm/s • A cm/s B cm/s 

MM 661.31 0.5 1.2 174.1 0.7 299.5 1.3 0.6 294.7 342.8 5.2 

MSF 354.37 1.0 0.4 312.7 1.3 298.6 1.4 -0.1 16.7 299.8 105.3 

N2 12.66 28.4 0.9 73.6 0.8 280.9 1.2 -0.3 129.0 84.6 45.3 

M2 12.42 29.0 3.0 88.3 2.6 294.9 4.0 -0.9 130.3 99.5 82.8 

S2 12.00 30.0 L2 130.3 0.8 340.1 l.4 -0.3 121.3 138.6 108.7 

MEAN CURRENT 
N 

Y0= 0. I cm/a --·· ·--····-·- ·-----·---- __ ·--- ·---···· _ _ __ .. -----·· _______ . 

~~~~~~-+""~~~~~~~~~~~~~~~~~-4~~~~1E 

Xo= 0.3 cm/s 
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A dLscrlptlon of the model and Lls def LnLlLons : 

Clrrenl-veclor decomposed in E/V Creall - Clld N/S C i.tlagincryl - dtrecHon : 

g.1 , 9..J : Greenvlch-phase for EIV- Clld N/S-componenls or each consHluenL 

With elli.psepcrmeU!rs : 

N 

E 

g1 : Cireernllch phase of lhe Cl.l'f'el'll-veclor for sach consliluenL 

Rolali.ondirecli.on : cnHcloclcvise when Bi > 0 , cloclcwlee when Bi < O 

BETA : The cngle belveen l=O Clld 1DCJjor halv axle in lhe ellipse. 

Coman for both mod lee : 

~ : Fre<JJ8008 in deg'eeelhotr. 

CV,+ul1 : Asironomi.c Cl"lJ.lll8f'lt relaltve lo Greenvi.ch-meri.di.cn. 

!Aring the calculaHon of ZCU vi.ll V,+u be pul inlo the fONDUlas al the li.me l=O. 

The l i.me l i.s in holres: the 8CJll8 l i.mezone as lhe cno lysed dole. 

i=O ln lhe mldle of lhe meaeuremenl series : 1989 16.09 H. 0100 , 

!llOl"'ked wi.lh a Llne on the ellipse. 

M2-e L L l.pse K 1-e L L l.pse 

N N 

-4 4E -0.6 0.6E 
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F Lg. 1-3-10 M2 and K1 eLLLpse. 





CURRENT VELOCITY DISTRIBUTION 
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VELOCITY DISTRIBUTION DIAGRAM 

16 

0 g 

G) 12 
0) 

l~~'T I ' 8 B 7 7 10 g 
E ··-, .. 0 

14 8 ~.. 2f 2S Z4 18 "'g 

8 '• J) .......... .., 
8 27 ga 75 fOO 611 28 48 !'\. 6 • .J 

ze \s 8 

0 
0 II 16 68 67 4it4T ;s.\4 ,..,,..!& 81 4 ..,J 

G) 4 ~ '•> ··-> 
274 ';? 12 

' ... 
6 20 66 ~~7 f86 271 i51 2!5 

20) 
6 

"'- ~ 
0 

491 1119 i5 169 210 66 BI ga.,,,. .., 
0 c ~ 

I 
G) 8 f76 201 168', 115 62 ... s c \ IC& ... 
0 

66 ~ zga 
' 27 \10 a. g i5 2lS4 20!5 g,., 108 

E -4 !i 0 
62 I 0 6 4 64 1i5a.. 26IS 1542 280 1a\z 94 I I '"> ,. .}'-en " 

154 ~tl.{ ' ' ... -· ,. _,.,.. ·" 
z 6 4 1· 47 67 88 ea 116 68 

-8 
~ .,/ 

g 
4\ 56 26 76 400 75 44 r' 6 , 

""-. 40 ag 42 44 48 ,8 

-12 lP 

'• 6'1p g4 ~ ~ j 
.......... , 

·~,, ·-i5 10 

-16 
7 s 

-20 
-20 -16 -12 -8 -4 0 4 8 12 16 

E/W-component of ve Loe lty Com/sec) 

Number of obeervctlone : 9168 

leollne for 50% end 96Z 

Number of obeervctlons : 9168 

The Barenls Sea 
Pos LHon N 73° 4.80 1 E 40° 0.00 1 

Instrument dep~h 
Ti.me lntervcl 

305.0 m Bottom depth 
10.00 mlnutee. 

315.0 m 

Obeervctlon perlod: 1989 25.08 H. 1240 1989 28.10 H. 0450 

HI 
Flg. 1-4-3 Veloclly dlslrlbullon dlcgram. 

20 



I 
.,, 
,... 
(0 

I 
~ 
I 
~ 

< 
CD ,.... 
0 
0 ,... 
,..... 

cc: 
0. ,... 
Cl) ,..... , 
,... 
O" c ,..... ,... 
0 
:J 
,..... 
0 
O" ,.... 
m 

0 -I -er ,... :J 
co 3 co 

-0-1 g ::T 
CD CD ,+-
'l , 

r-•(D ,..... ,... < ,... c 
c :J 3 
,.. ,.. CD 
,... CD :J 

0 OJ 
:Jc 

0 ") ,.. 
:J < c c. 
U r- CD 
CD U 
") ,.. 
,... 'j 
0 c. 

., 
CD 
:J ,..... 
(/) 

•••••••• U) 

- z(J) 
~ .... CH --..JQ 
CDOOCN • en a 
I\> a • 
en a o ~ 
0 3 3 00 
00 ,... 0 

I E -
m . ,.. 

CD 

- °' ID l\)·0~ 
~ ,.. 0 
0 ,.. Q 

CD 
00 
CD 

I\) 
00 

a 
I 

0 
~ 
CH 
0 

0 
3 0 
c. • 
CD 0 
u 0 ,.. -
'j 

(N -en . 
0 

3 

z c 
3 er 
CD , 
0 ..... 

0 er 
°' CD 
") 

< c ,.. ,... 
0 
:J 
(I) 

CD .... 
(J) 
m 

Observallons or currenl. grouped by veloclly and dlrecllon Cpercenlage) 

Ve Loe Lly C cm/s) 

0.0-+-~~_J_~~J_~~L-~~L-~__JL,__~--1~~---'-~~-'-~~-'-~~-'-~~-'-~~1-~~_,_~~1 

0.4 0.5 0.6 0.4 0.6 0.6 0.5 0.4 0.4 0.4 0.4 0.4 5.5 6.6 

2.0 
2.1 2.i5 1.5 1.'5 1 .5 1.9 2.0 1.9 1.9 1.2 1.4 1.5 I 20.6 26.1 

4.0 

2.6 2.0 2.2 1.9 i5 .5 4.8 i5 .6 2.4 1 .9 2.9 2.1 2.6 I i5i5.1 69.2 

6.0 

0.9 1 • '5 1.0 1 .7 i5 .o 2 .i5 1.8 1 .i5 0 .i5 1.5 1 .4 1.9 18.6 77.7 

0.0 
0.5 0.5 0.7 1.0 1. 7 1.7 1.9 0.8 0.4 0.5 1 .o 0.6 11 .4 89.0 

10.0 

O.i5 0. 1 0.7 0.4 0.4 1. 1 1.5 0.6 0. 1 0.2 0.6 0 .i5 6.4 96.4 

12.0 

o.o o.o 0.2 0.0 o.o 0.9 1.2 0 .i5 o. 1 o.o 0 .i5 o.o i5.2 98.6 

14.0 

o.o 0.0 o.o o.o o.o 0.6 0.2 o.o o.o o.o 0.2 o.o 1.0 99.7 

16.0 

o.o o.o o.o 0.0 o.o o.o 0.0 o.o o.o o.o o.o o.o O.i5 99.9 

18.0 

o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 0 .1 o.o o .1 too .o 

20.0~,~:::::--r~~~-=-.:-.--:--:r-~-::--ir-~-r~~.-__:~.-_:_:_r-..:.:~r-~~~~'._J_~~~~~l 
TOT ~ 6.9 7.5 6.8 6.7 10.6 1'5 .9 12.8 7.7 5. 1 6.8 7.7 7.5 TOT % ACC % 

ACC ~ 6.9 14.5 21.'5 28.0 i58.6 52.5 65.'5 7i5.0 78.1 84.9 92.5 100.0 

I I I I I I I I I I I --, 
0 50 60 90 120 150 180 210 240 270 500 550 560 

Number or observallons 9168 DLreclLon 

0 

::0 
m 
Cl 
-f 

0 
z 
0 

(I) 
-f 
::0 

{lJ 
c 
-f 

0 z 
0 
11 

Cl 
c 
::0 
::0 
m z 
-f 

< m 
r 
0 
Cl 

-f 
-< 



PROGRESSIVE VECTOR DIAGRAM 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

Per loci Frequen_ E/\I N/S Hajor Mi.nor 
81 Qi 

Symbol X1 '*' Y1 Q.i axis axle 
houres "!hour • • 

cm/e • cm/e • ·A. cm/e 8, cm/e 

MM 661.5! 0.5 f.8 2!0.7 2.6 255.2 5.0 1.0 2H.1 61.2 

HSF 554.57 t.O 0.0 524. f 5.1 507.8 5.2 -0.2 !5.4 508.7 

N2 12.66 28.4 0.8 81.6 0.7 249.7 f .1 O.f 5!5.6 255.9 

M2 !2.42 29.0 2.9 95.9 5 .1 268.0 4.4 0.2 157.' 90.7 

S2 !2.00 50.0 f.6 !18.5 f.5 520.0 2.f -0.4 !29.2 !27.! 

MEAN CURRENT 
N 

!70. ,. 

~~~~~~;--~--~~~E 

0.2 cm/e 

Yr -1.1 cm/a 

The Barents Sea 
PosU.lon N 75° 4.80' E 40° 0.00' 
Instrument depth 505.0 m Bottom depth 515.0 m 
Tlme lnterval 10.00 mlnutee. 
Obeervatlon cerlod: 1989 25.08 H. 1240 1989 28.10 H. 0450 

HI 
Flg. 1-4-9 Harmonlc anclysls 

of current. 

BETA. 

• 

129.0 

45.5 

52.0 

lf5.0 

67.f 



A dLscrLplLon of lhe model end Lls def LnLlLons : 

C:rrenl-veclor dec:oai!>osed i.n E/'I Creall - aid N/S C imagi.ncryJ - direct.i.on : 

g.J , ~ : Greenwi.ch-phcs9 for EIW- aid IVS-comoonenla of each conaHluenl. 

II i. lh al L lpaepcrma lara : 

N 

E 

g1 : Greanvi.ch phase of lha ClrNlnl-vaclor for aoch conali.luanl. 

RoloHondi.reolion : a1li.clocl:viaa vhan Bi > 0 , clocl:vi.ee vhan Bi < 0 

EETA : The angle balvean l=O aid major halv axi.a i.n lha alli.paa. 

Common for bo lh IDOd lea : 

IV,+ul1 : ~slronomi.c argunenl relali.va lo Graanvi.ch--mari.di.a1. 

Dlri.ng lha calculali.oo of ZC ll vi.ll '10+u be pul i.nlo lha fcrmulas ol lha U.118 l=O. 

The lUiia l i.a ;.n holres: lha eme li.mazone as lha analyaod dale. 

l=O i.n lh~ mi.dle of lhe measuremanl sari.ea : !989 26.09 H. 0800 , 

marked w i. lh a l i.ne on lhe e l li.pse. 

M2-e L L i..pse K 1-e L L i..pse 

N N 

-4 4E -0.8 O.SE 

The Barents Sea 
Pos L l Lon N T5° 4 • 80 ' E 40° 0 • 00 ' 
lnetrumenl depth 505.0 m Bottom depth 515.0 m 
Tlme lnterval 40.00 mlnutee. 
Obeervotlon perlod: 1989 25.08 H. 1240 1989 28.10 H. 0450 

HI 
F Lg. 1-4-10 M2 and K1 elllpse. 



Appendix C 

AANDERAA RCM CURRENT DATA 

Mooring: 2 

Position : N74°29.99' E39°57.97' 

Instrument depths : 20, 45 and 150 m. 



CURRENT VELOCITY DISTRIBUTION 

w 

w 

N 

I 

s 
MaksLmum velocLly Ccm/s) 

N 

s 
RelalLve Flux Ln % 

Number oF obeervalLons : 8156 

The Barents Sea 

E w 
60 

E w 
8 

Pos l l lon N 7 4 a 29 • 90 I E 39° 57 • 90 I 

N 

s 
Mean velocLly Ccm/s) 

N 

/_ 

s 
Number measured 

lnelrumenl deplh 20.0 m Bollom deplh 186.0 m 
TLme Lnlerval 10.00 mlnulee. 
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VELOCITY DISTRIBUTION DIAGRAM 
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PROGRESSIVE VECTOR DIAGRAM 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

Pel"iod F--- E/\I N/S Hajor Mi.nor 

Si,pbol 
-...-. 

Xi Y1 axle axle 
e, Qi 

holree 'lholr 
'1..$ Q,, • • 

cm/a • cm/a • A cm/a IB. cm/a 

lfl 66f .3f 0.5 0.6 79.9 f.5 3f8.6 f.5 -0.5 f66.2 f!!.8 

t1SF 354.37 f,0 1.2 33.9 1.9 69.9 2.2 0.6 208.8 24f .I 

EPS2 13. f3 27.4 1.0 f90.1 0.8 f06.8 I .o -0.8 75.7 f78.7 

tf.J2 12.87 28.0 f.4 323.2 1.4 22f .3 1.5 -I .2 f39.4 6.6 

N2 12.66 28.4 I .2 f04.5 0.9 3. I 1.3 -0.9 107.3 ff6.9 

M2 12.42 29.0 9.5 50.1 8.8 307.2 10.4 -8.2 f25.4 79.3 

L2 12.19 29.5 2.5 76.8 1.9 336.2 2.9 -2.1 f07 .7 89.9 

S2 12.00 30.0 4.4 f07 .9 3.2 7.3 4.5 -3.1 284.7 298.1 

ETA2 ff .75 30.6 t.3 263.0 1.5 f64.7 f .o -0.8 f59.2 327.7 

MEAN CURRENT 
N 

X,,= -o .5 cm/a 
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Pos l U.on N 7 4 ° 29 • 90' E 59° 57 • 90 ' 
Instrument depth 20.0 m Bottom depth 186.0 m 
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HI 
l=lg. 2-1-9 Harmonlc analysls of 

current.s. 

BETA. 

• 
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46.8 

154.6 

92.4 

83.8 

152.5 

lfO.O 

178.2 

126. f 



A dLscrLptLon of the model and Lts def LnLlLons : 

Clrreni-veoior dec:alpoaecl ln E/\I Creel! - aid N/S C i.llaglncryl - direoiim : 

N 

E 

g1 : Greenwich Ji"ICl8e of ihe o.rreni-wciar for each consW.uent. 

Roiaii.ondireoH.on : mii.oloclcvlee when Bi > 0 , cloolcviee when B1 < 0 

BETA : The Cl\Qle between i=O aid 11ajor halv axis in ihe ellipse. 

Common for both llOdl.aa : 

~ : FreQJSOC9 in deg'eealhol.r. 

!V1+ul1 : Asiramlo Q"{J.Jll90i relaHve io Green\li.ch-merldlCl'l. 

ll.ring ihe oalculaHm of ZC ll vlll V,+u be pui inio the formulas ai the ii.me i=O. 

The i ime i i.s in hou-es: the 8CID9 i i.mezme as the era lyaed daia. 

i=O ln ihe mldle of the meae1.remeni aeries : !989 23.09 H. !OOO , 

rncrked wtlh a line on lhe ellipse. 

M2-e L L Lpse K 1-e L L l.pse 

N N 

!E 

The Barents Sea 
Pas d. lon N 74° 29 .90 1 E 59° 57.90 1 

Instrument depth 20.0 m Bottom depth 186.0 m 
Tlme Lnterval 10.00 mlnutee. 
Observatlon perlod: 1989 26.08 H. 0250 1989 21.10 H. 1740 

HI 
I= 'Lg • 2- 1- 10 M2 end K1 ell'Lpse. 





CURRENT VELOCITY DISTRIBUTION 

N 

I 

s 
Makslmum veloclty Ccm/el 

N 

s 
Relatlve flux Ln % 
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VELOCITY DISTRIBUTION DIAGRAM 
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PROGRESSIVE VECTOR DIAGRAM 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

Perlod Frequene 
E/\I N/S Major Mlnor 

B1 Qi 
Symbol X1 '*' YI Q.i axle axis 

houree "/hour • • 
cm/s • CID/a • A emfs B, emfs 

K1 25.95 15.0 0.0 224.9 1.0 88.6 1.1 -0.4 145.2 252.4 

N2 12.66 28.4 1.1 86.8 0.6 525.5 1.2 -0.5 110.5 95.6 

M2 12.42 29.0 7.5 63.6 6.7 519.9 8.2 -6.3 121.6 88.7 

L2 I 12. !9 29.5 1.0 554.0 !. I 244.l 1.5 ··L! 0.5 244.4 

S2 12.00 50.0 5.! 128.5 2.1 56.2 3.1 -2.1 92.5 150.0 

MEAN CURRENT 
N 

'f.u= -0 .7 cm/s 
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~ discriplion of lhe model and Lls def Lnilions : 

Ctrrenl-veclor decomposed ln El\/ Creoll - a-.d N/S C imagi.ncryl - direcHon : 

N 
gl : ~wi.ch phase of l.'19 arrenl-veclor for each conaHluenl. 

Rolaliondi.."'9Clion : anHcloclcwi.ee llhan Bi l 0 • cloclcwi.se when B1 < 0 

BETA : The cngle belween i=O end 1110jor hclv CJCi.s in lhe ellipse. 

Coacon for both :nodles : 

~ : i;recµince in deg-eeslhol.r. 

(\'1+u:: : 1,sl"'OOO!lli.c a-gurieol relahve lo Greenwi.ch-11181-i.di.al. 

CU-i.ng ll)e calculolion of ZC U 11,ll \'0+u be pul inlo l'l9 for:wlas al lhe lille l=O. 

The l i.me l ls in hou-es: lhe 8aD9 l i.mezone as lhe ma l\jsed da la. 

i=O ln lhe mldle of ihe mea8l.remenl serles : 1989 !7.09 H. !500 , 

!Darked wi.lh a line on lhe ellipse. 

M2-e L L i..pse K 1-e L L i..pse 
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VELOCITY DISTRIBUTION DIAGRAM 
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PROGRESSIVE VECTOR DIAGRAM 
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HARMONIC ANALYSIS OF CURRENTS 

CONSiliUENTS DECOMPOSED CURRENT I TIDAL CURRENT ELL I PSE 

Perlod Froquens E/W N/S Maj or Hi.nor 
Bi 91 

Symbo~ Xi 9.i Yi Q.i axle axi.s 
houres • /hour • • 

cm/s • Clllls • A, cm/s B, cm/s -

!'!SF 354.57 1 .o 0.8 79.7 0.8 124.8 t.O 0.4 222.6 28!.9 

Kl 2!.93 15.0 t.t 2!7.4 0.8 121.7 1.t -0.6 114. f 251.t 

M2 12.42 29.0 3.3 86.5 1.5 ?i21.4 3.5 -t.2 to7 .5 92.9 

S2 12.00 30.0 2.6 t25.9 t.6 19.5 2.7 -t.5 103.8 t33.6 

MEAN CURRENT 
N 

X:,= - ! .8 cm/8 
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Flg. 2-5-9 Hcrmonlc cnclysls of 

currenls. 
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70.5 

43.7 



A dLscrLplLon of lhe model and Lls def LnLlLons : 

D.rrenl-vectcr decompo8ed in E/V Cl"9Clll - end MIS C imogi.naryl - di.recHon : 

g..1 , Q.i : Gl"eenvtch-phoea for EIV- end N/S-ooriponenls of each consHluenL 

W l lh e l t ipaepcrcne lera : 

E 

g1 : Greenwich phase of lhe CU'N!Ol-veclor for each consl:i.luenL 

Rot.aHondi.recHon : cnHcloclcvlse whoo 8: > 0 , clocl.'.wtea when 8: : O 

BETA : !he cng~e belvesn l:-O and llKljor halv axle i.n the elli.p&e. 

~ for bo l.h lllOd lee : 

CV,f\.111 : Aet.rooomw argunenl relaHve lo Greonwtch-1neri.dlan. 

D.ring I.he calculaHon of ZC ll vltl '/0f\J be cul into the formutos al the Hme l--0. 

The Ume l i.e in tnres; the &CJDe li.mezone as lhe analysed dale. 

l=O i.n lhe mldlo of lhe measurement serles : !989 10.09 H. 2100 , 

marked vllh a llne on lhe slllpss. 

M2-e l l l.pse K ·1-e l l l.ose 

N 

I 
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ObservalLon perLod: !989 26.08 H. 0230 i989 26.09 H. i550 

HI 
F lg • 2-3-10 M2 and Ki elli.pse. 



Appendix D 

AANDERAA RCM CURRENT DATA 

Mooring: 3 

Position: N 74° 29.75' E 43° 00.59' 

Instrument depths : 20, 45, 150 and 275 m. 



CURRENT VELOCITY DISTRIBUTION 
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Flg. 3-1-1 Current velocLty dlstrlbutLon. 
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VELOCITY DISTRIBUTION DIAGRAM 
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PROGRESSIVE VECTOR DIAGRAM 
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FLg. 3-1-5 Progressl.ve veclor dl.agram. 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

Perlod Frequen E/\I N/S Major Mlnor 
81 91 

Sb'Jlbol X1 '*' Yi Q.i axi.a axi.a 
hourea 0/hour • • 

cm/s • cm/a • A, cm/a B, cm/a 

lt1 661.31 0.5 1.7 11.0 0.9 25.0 1.9 0.2 63.1 13.9 

MSF 554.37 LO 0.7 315.1 1.2 104.3 1.4 0.3 155.2 290.8 

tt.12 12.87 28.0 1.6 57.8 1.8 316.9 1.9 -1.5 151.0 113.1 

N2 12.66 28.4 0.6 243.1 0.9 192.0 1.0 -0.4 24.6 202.3 

M2 12.42 29.0 7.4 62.5 7.8 321.0 8.6 -7.0 321.6 288.2 

L2 12.19 29.5 1.2 34.7 1.2 319.9 1.5 -1.2 218.2 170.8 

S2 12.00 30.0 3.0 129.6 2.9 30.7 3.1 -2.7 131. ~ 166.3 

ETA2 11.75 30.6 1.6 194.8 1.4 113.9 1.0 -0.8 65.4 174.4 

MEAN CURRENT 
N 
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A discriplion of lhe model and ils def inilions : 

Clrrenl-veclor dacalpoaed i.n E/V Creall - and N/S ( lmogtrxryl - direc:Hoo : 

9c1 ' 9.ii : Greenwtch-phaee for E/11- cm N/S--eo111ponenle of eoch consli.luenl. 

W i lh ell i.peepa"(JD8U!rs : 

N 

E 

g1 : Greenwich phcee of lhe arrenl-veclor for eoch coneHluenl. 

RolaHondirecHon : anUclocl:wtee when Bi > 0 , clocl:wtee when 81 < 0 

BETA : The <l\Qle belween l=O and major halv axl.e i.n the elli.pee. 

Collllllon for both modlee : 

CV,+ul1 : Asironollltc ~l relaHve lo Greerwlch--mertdlan. 

D..ring the calculaHoo of Z! U wlll V0+u be pul i.nlo the formulas al the Hma l=O. 

The lime l le in halres; the eme llmezone as the axilyeed data. 

l=O i.n lhe mtdle of lhe measuremenl eerles : 1989 25.09 H. 0400 , 

marked wtlh a li.ne on lhe ellipse. 

M2-e l l l.pse K 1-e l l l.pse 

N 

SE -1 1E 

The Barents Sea 
Pos L l Lon N 7 4 ° 29 . 70 ' E 43° O . 60' 
lnslrumenl deplh 20.0 m Bollom deplh 285.0 m 
Tlme Lnlerval 10.00 mlnules. 
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Fl.g. 3-2-8 Con-I:. l.nues ••••• 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSEJ CURRENT TIDAL CURRENT ELLIPSE 

Perlod Freq..iena E/V N/S Major Mlnor 
al 9i Symbol Xi Q.i Yi Q.i axi.a axi.a 

hourea "/hour • • 
cm/a • cm/a • A, cm/s 8, cm/s 

MH 661.51 0.5 1.6 55.5 1.4 50.9 2.1 -o.o 50.1 ~.6 

MSF 554.57 1.0 1.5 114.4 1.9 156.9 2.4 0.5 58.9 128.0 

!'t.J2 12.87 28.0 1.1 285.1 1.2 176.8 1.4 -1.0 140.8 326.5 

M2 12.42 29.0 2.9 68.8 5.0 509.6 3.7 -2.2 517.6 281.4 

52 12.00 50.0 L4 t19.0 1.3 7.7 1.6 -1.1 310.8 329.4 

MEAN CURRENT 
N 

'Y.,,= -0.6 cm/s 

The Barenls Sea 
PosLU.on N 74° 29.70' E 43° 0.60' 
Instrument depth 45.0 m Bollom depth 285.0 m 
Tlme lnlervcl 10.00 mLnules. 
ObservctLon perlod: 1989 26.08 H. 1020 1989 07.10 H. 0940 

HI 
Flg. 3-2-9 Harmonlc analysls of 

currents. 

BETA. 
• 

51 .1 

104.4 

70.9 

3.9 

29.5 



.A. d Lscr Lp Hon of the mode l and L ls de f i.n i. Hons : 

Wnril-veclO!" decomposed in Ell/ Creall - cn:i N/S C lsDagi.rayl - di.recHon : 

g.i , ~ : Greenvlch-phase fOf" Ell/- cn:i N/S-canponsnls of each consli.lusnL 

W i. lh a l l i.psepcraDe lers : 

N 

E 

9i : Greenwich phoae of the cu-renl-veclor for each conaHluenL 

RoloHondirecHon : CJ'lHclocl:vlse when Bi > 0 , clocl:vi.se when 81 < 0 

BETA : The cngls belveen t=O and 1110jor holv axis in the elli.pse. 

Common fer both lllOd Les : 

(V0+ul1 : ~slrONJmi.c irpnent relaHve lo Greenvi.ch-meridlan. 

rArlng the calculalion of ZC U wlll V0+u be put into the formulas at lhe Hme t=O. 

The t i.me t i.s in ho..Ms; the acne t i.mezooe as the ma lyaed dale. 

l=O Ln the mi.dle of the measurement serles : 1989 16.09 H. 1000 , 

morl:ed w i. lh a l Lne on lhe e l llpse. 

M2-e l l l.pse K 1-e l l l.pse 

N N 

-4 4E -0.8 0.8E 

The Barenls Sea 
Pos i. Hon N 7 4 ° 29 .70 ' E 43° O • 60 ' 
Instrument depth 45.0 m Bollom depth 285.0 m 
TLme Lnlervcl 10.00 mLnules. 
ObservclLon perLod: 1989 26.08 H. 1020 1989 07.10 H. 0940 

HI 
Fi.g. 3-2-10 M2 and K1 elli.pse. 





CURRENT VELOCITY DISTRIBUTION 

w 

N 

s 
McksLmum velocll~ Ccm/sl 

N 

s 
RelalLve flux Ln % 

Number or observalLons : 5456 

The Barenls Sea 
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PosU.i..on N 74° 29.70' E 43° 0.60' 
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N 

s 
Number measured 

lnslrumenl depth 150.0 m Bollom deplh 285.0 m 
Tlme Lnlervcl 10.CC mlnules. 
ObservclLon perLod: 1989 26.08 H. 1020 1989 03.10 H. 0410 

HI 
F i..g. 3-3-1 Current veloci..ly di..slri..buli..on. 
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Flg. 3-3-2 Hlslogram of speed and 

dlrecllon. 
Currenl speed dlslrlbullon. 
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VELOCITY DISTRIBUTION DIAGRAM 
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Flg. 3-5-3 Veloclly dlslrlbullon dlogrom. 
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PROGRESSIVE VECTOR DIAGRAM 
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Number of obeervclLons : 5436 

The Barenls Sea 
Pos U. lon N 7 4 ° 29 • 70 ' E 43° 0 • 60 ' 
lnslrumenl deplh 150.0 m Bollom depth 285.0 m 
T Lme Lnlervc L 10 .00 m Lnules. 
ObservclLon perLod: 1989 26.08 H. 1020 1989 03.10 H. 0410 

HI 
Flg. 3-3-5 Progresslve veclor dlagram. 
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The Barents Sea 
Pos l l lon N 7 4 a 29 • 70 I E 43° 0 • so I 

lnslrumenl deplh 150.0 m Bollom deplh 285.0 m 
Tlme Lnlervol 10.00 mlnules. 
Obeervollon perlod: 1989 26.08 H. 1020 1989 03.10 H. 0410 

HI 
Flg. 3-3-6 N/S and E/W componenls of 

current. 
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Fl.g. 3-3-6 Conl l.nues ••••• 
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Obeervollon perlod: 1989 26.08 H. 1020 1989 05.10 H. 0410 

HI 
Flg. 5-5-6 Conl lnues ••••• 
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Flg. 3-5-6 Conllnues ••••• 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

Perlod Fre~a E/\l N/S Major Mlnor 
81 91 Symbol x, '*' v, Q., axis axi.a 

hourea "/hour • • 
cm/s • cm/a • A cm/s B cm/a 

MM 661.51 0.5 1.5 28.2 0.6 55.4 1.4 0.2 67.5 52.0 

MSF 554.57 1 .o 1.5 !01.8 I .7 159.5 2.1 0.7 214.6 506.9 

M2 12.42 29.0 2.2 86.9 1.9 516.8 2.7 -1.2 126.9 !05.7 

MEAN CURRENT 
N 

Y0= 0. 1 clllls 

55. 

~~~~~~4-~~~~~~+-~~~'E 

X.r 0 .O cm/a 

The Barents Sea 
Pos U:. lon N 7 4 ° 29 . 70 ' E 43° 0 • 60 ' 
Instrument depth 150.0 m Bottom depth 285.0 m 
Tlme Lntervcl 10.00 mLnutes. 
Observctlon perlod: 1989 26.08 H. 1020 1989 03.10 H. 0410 

HI 
Flg. 3-3-9 Harmonlc analysls of 

currenls. 
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A dLscriplion of lhe model and Lls def LnLlLons : 

CU'!"ent-veclor decomposed l.n E/V Creall - end N/S C i.mogi.ncryl - direction : 

g.i , 9.i1 : Greenwich-phase for EIV- cr.d N/S-coaiponents of each consHluenL 

N 

E 

g1 : Green11ich phase of lhe ctrrenl-veclor for each consll.tuenl. 

RotaHondirecHon : mHclockvtse when Bi > 0 , clockvlse when Bi < 0 

BETA : The aigle bel11een l=O cr.d major halv axis l.n the ellipse. 

Collll!lon for bo lh mod lea : 

Cj : F~ i.n deg'ees/hcxr • 

CV0+uJJ : Asironomlc crgunenl relaHve lo 6reen11lch-1nerldlcn. 

!>ring the calculation of Z( U will V0+u be put i.nto the fONNJlas at the ii.me t=O. 

The l i.me t ~s i.n hotres: the scce t i.mezone os the a10 lysed data. 

l=O ln the mtdle of the meaauremenl sertes : 1989 14.09 H. 0700 , 

marked wtlh a llne on lhe ellipse. 

M2-e L L i..pse K 1-e l l i..pse 

5E -0.6 0.6E 

The Barenls Sea 
Poslllon N 74° 29.70' E 43° 0.60' 
lnslrumenl deplh 150.0 m Bollom deplh 285.0 m 
Tlme Lnlerval 10.00 mlnules. 
Observallon perlod: 1989 26.08 H. 1020 1989 03.iO H. 0410 

HI 
F lg. 3-3-10 M2 and K1 elllpse. 





CURRENT VELOCITY DISTRIBUTION 

N 

w 

s 
McksLmum velocLly Ccm/s) 

w 

N 

s 
RelclLve flux Ln % 

Number of observclLons : 9182 
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N 
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Mecn velocLly Ccm/sl 

N 
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lnslrumenl deplh 275.0 m Bollom deplh 285.0 m 
Tlme Lnlervcl 10.00 mlnules. 
Observcllon perlod: 1989 26.08 H. 1020 1989 29.10 H. 0430 

HI 
Flg. 3-4-1 Currenl veloclly dlslrlbullon. 
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PROGRESSIVE VECTOR DIAGRAM 
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Fl.g. 3-4-5 Progressl.ve veclor dl.agram. 
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HARMONIC ANALYSIS OF CURRENTS 

CONSTITUENTS DECOMPOSED CURRENT TIDAL CURRENT ELLIPSE 

PerLod Frequene 
E/W ! N/S Major MLnor 

Bi 9i 
Symbol Xi 9.J I Yi Q.i ox La ox Ls 

houres 0/hour • • 
cm/s • cm/s • A emfs B cm/a 

I 
MM 661.31 0.5 1.5 44.9 2.5 114.9 2.5 L3 15.8 106.5 

MSF 354.37 LO 0.4 199. ~ 2.3 169.2 2.3 -0.2 188.0 349.8 

I M2 12.42 29.0 1.2 97 .1 1.0 263.0 1.5 0.2 310.3 271.2 
I 

I I 
I 

' ' I 

I 

l 

12.00 I 
I 

I S2 30.0 0.7 70.3 1.0 305.4 I. I -0.5 148.1 108.A. 

I I 

MEAN CURRENT 
N 

Y0= 1.7 cm/s 

I. 

I~ ... 
~~~~~~-t-1--~~~E 

X.= 0.1 cm/a 

The Barenls Sea 
Pos l. l Lon N 7 4 ° 29 . 70 ' E 43° 0 • 60 ' 
Instrument depth 275.0 m Bollom depth 285.0 m 
TLme Lnlervol 10.00 mLnules. 
ObservolLon perLod: i989 26.08 H. i020 i989 29.iO H. 0430 

HI 
Fl.g. 3-4-9 Harmonl.c analysl.s of 

currenls. 

BETA. 

• 

161.8 

61.1 

168.8 

I 
I 

78.5 



A dLscrLplLon of lhe model and Lls def LnLlLons : 

Cu'Tent.-veclor decmposed tn E/W Creall - crid N/S C imogincryl - direct.ion : 

g,,i , 9.iJ : Greenvich-phase for EIW- end N/S-canponenis of each consHt.uent.. 

lltih elli.psepcrmeiers : 

E 

gi : Greenvi.ch phase of the ctrrenl.-vecior for each consHl.uent.. 

RolaHondirecHon : atHcloclcvise vhen Bi > 0 , cloclcvise vhen Bi < 0 

BETA : The cngle beiveen t.=0 aid major halv axis tn the elli.pse. 

Common for both l1IOd lea : 

Cj : ""recµmce tn deg'eeslholr. 

(V,+ul1 : hsironomi.c arguneni relaHve I.a Greenvich-meridiat. 

!Aring the colculat.i.on of ZCO vi.ll V0+u be put. tnl.o I.he fcnnulas al I.he hme l.=O. 

The ii.me I. is tn hot.res; the sane li.rnezone os the a\Olysed dot.a. 

t.=O i.n lhe mldle of t.he measurement. serles: 1989 27.09 H. 0700 , 

marl:ed w llh a l Lne on lhe e l Li.pee. 
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