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. Introduction

This volume is a graphical and statistical presentation of
moored current measurements carried out jointly by the Bundesamt
filr Seeschiffahrt und Hydrographie (BSH) and the Institut fir
Meereskunde (IFM) in Hamburg. The data are part of the German
contribution to the World Ocean Circulation Experiment (WOCE).
They cover the period 1991 to 1995. The mooring locations (see
map) are in line with the WOCE-Hydrographic section Al/E, which
was repeated four times during the mooring period.

The mooring design was according to the institutions deep
ocean standard, all current meters were Aanderaa RCM 4/5 or 7/8,
sampling interval was one hour. The moorings were replaced annu-
ally. Four moorings were lost completely (D1, E1, D2, and F3).
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Deployment statistics

position water sampling

1d laditude longitude depth depths

m m m m m

September 91 - September 92:
Al 59° B8.4'N 34" 1.8'W 2855 263, 876, 2088, 2551
Bl 59° 0.0’'N 32°48.5'W 2124 209, 822, 1534, 1996
Cl 58°10.8’N 29°37.6'W 2067 171, 784, 1496
D1 57°22.3'N 28°10.7'W 2633 not recovered
El 54°18.8'N 25°52.2'W 3072 not recovered
F1 52°20.4’N 16°20.8'W 3510 210, 3010, 3460
September 92 - September 93:
A2 59" 8.1'N 34" 4.4'W 2630 861, 2063, 2526
D2 57°24.7'N 28°13.5'W 2587 not recovered
E2 54°17.3’N 25°51.4'W 3030 175, 2825
F2 52°22.7'N 16°21.7'W 3481 181, 481, 781, 1981,
2981, 3431
93 - May 94:
D3 57°33.3'N 28°10.4'W 2294 187, 780, 2280
E3 54°24.8'N 25°51.7'W 3299 439, 1040
F3 52°24.1'N 16°22.2'W 3501 not recovered
May 94 - June 95:

Ad 59° 9.1'N 34 0.0'W 2850 269, 882, 2092, 2551
D4 57°34.0’N 28° 9.6'W 2300 542, 1752, 2211
E4 54°25.3'’N 25°53.5'W 3250 439, 1041, 3095
F4 52°23.2’N 15°28.5'W 2554 853, 1255, 2057, 2504

Id = mooring identifier
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IT. Data processing

The current statistics are calculated from low-passed data
(Gaussian low-pass, cut-off period 48"). Mean values are marked
by an overbar. The mean values of u and v are given together
with the 95% confidence interval assuming a Gaussian normal

distribution:

uju
mean value tl.?ﬁﬂ , n = number of cycles.
n.—.

The Lagrangian statistics were calculated according to

Taylor (15921).

Symbols and abbreviations used in the tables:

dir mean current direction
K. mean kinetic energy
ky = 5 (@47
Ke eddy kinetic energy
ky = %- (aTul+vv)
K, Eddy diffusivity:
K, = ujuiT,
' PR Lagrangian length scale:

mag magnitude of current vector V

Lagrangian integral time scale

Xy



T, -L-Riit}dt

with R,, the normalized auto-correlation function

1.‘--'l.
RI=___£—I ul (&) ul(t+t) dt
r Jo

UGU] Tou
u, v zonal and meridional component of V
u’u’ zonal variance
u’v’ covariance
viy? meridional variance
v mean current vector

Progressive vector diagrams

The progressive vector diagrams are processed from unfilte-
red data. The start position is marked by a big cross (+). Time
marks (small crosses) are given every 30 days. The numbers near

the tracks are the sampling depth in metres.

Time series

The time series have been processed using partly modified
functions of the MATLAB Signal Processing and Optimisation Tool-
box. The data have been low-passed with a 10th order IIR-Butter-
worth filter (infinite-duration impulse response). Filtering in
both directions led to a zero phase lag.



Spectra

For spectral analysis MATLAB’s spectrum subroutine was
modified. The Welsh-Method of overlapping segments was implemen-
ted and each segment was modified by a 10% half cosine-taper.
Both modifications allow higher estimates of the degrees of
freedom f and hence a minimisation of the confidence intervals

indicated by a vertical bar in the spectra.
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ITTYT. Data

The data of the moorings are presented in an alphabetic

order. For each position A to F the following details are given:

1) For all moorings of the respective position:
1.1) Mooring data

1.2) Low-passed current statistics

2) For each individual mooring of the respective position:
2.1) Progressive vector diagramm (all sampling depths)

3) For each sampling depth of the respective mooring:
3.1) Time series plots
3.2) Energy density spectra (zonal and meridional
current component)

3.3) Progressive vector diagram
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Mooring Data Al, A2, and A4

current sampl. record
meter depth mab no. sampling time
- m m v uTC

Al: 8.9.91 - 5.9.92 59" 8.4°N, 34" 1.8'W
RCM8 10335 263 2692 92090 8.9.91 13:00 - 1.6.92 16:00
RCMB 9839 876 1979 92091 8.9.91 13:00 - 5.9.92 12:00
RCM8 10336 2088 767 92092 8.9.91 13:00 - 5.9.92 12:00
RCM8 9203 2551 304 92093 8.9.91 13:00 - 5.9.92 12:00
A2: 5.9.92 - 21.10.93 59° 8.1’N, 34" 4.4'W
RCM4 6129 861 1769 94017 5.9.92 19:00 - 21.10.93 15:00
RCM5 6700 2063 567 94018 5.9.92 19:00 - 21.10.93 16:00
RCM5 6784 2526 104 94019 5.9.92 19:00 - 29.06.93 16:00
A4: 31.5.94 - 10.6.95 59" 9.1’N, 34" 0.0'W
RCM7 11248 269 2581 95030 31.5.94 10:00 - 10.6.95 8:00
RCM7 11292 B82 1968 95031 31.5.94 10:00 - 10.6.95 8:00
RCM7 9870 2092 758 95032 31.5.94 10:00 - 10.6.95 8:00
RCM8 10335 2551 299 95033 31.5.94 10:00 - 2.8.94 B:00

mab = metres above bottom

i0
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.
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Power Spectral Density N-S comp.
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.

Energy density [cm2/(s*2°cph)
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Power Spectral Density E-W comp.
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Power Spectral Density N-S comp.
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Power Spectral Density E-W comp.

g!ﬁ‘
10
%15‘
gw
?" I -85%ievel
':m PR A | al
10* 10
Frequency [cph]

Energy density [cm"2/(s"2"cph)

25

Power Spectral Density N-S comp.
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Power Spectral Density E-W comp.
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Power Spectral Density N-S comp.
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Power Spectral Density E-W comp.

10"

1

10"

10

10"

Energy density [em"2/(s"2"cph)
Energy density [cm*2/(s*2"cph)

1“' el i i il i i - 1““' il

1500 1000 500 0 500 1000
E.

29




30




A4

100 km

31




uesll | ¢2 ' peia)y ssed mo| Y DE Bues el

anre N WIN'L Hd¥'l HYW'LI 8341 NYIML 2301 AON'L 1HO'L d35°L 2nYl anrt NArE WL

T | I I I I I I I 1 I | | I

fuRpL —

32

e} R e T e i - . — e A s 1l — I.ﬂ

[spue] n

0£0S6 "IN piooey we9z : Yideq Buydwes ¢y uonels




Power Spectral Density E-W comp.
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Power Spectral Density N-S comp.
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.
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Mooring Data Bl

current sampl. record
meter depth mab no. sampling time
= m m - UTC
Bl: 8.9.91 - 5.9.92 59° 0.0‘N, 32" 48.5'W

RCM8 9815 209 1901 92086 8.9.91 21:00 - 5.9.92 06:00
RCM8 9841 822 1288 52087 8.9.91 21:00 - 5.9.92 06:00
RCM8 9840 1534 576 92088 8.9.91 21:00 - 5.9.92 06:00
RCM8 9221 1996 114 92089 8.9.91 21:00 - 5.9.92 06:00

mab = metres above bottom
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Power Spectral Density E-W comp.
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.
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Energy densiy [em2/(s"2"cph)

Power Spectral Density E-W comp.
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Power Spectral Density N-S comp.
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Power Spectral Density N-S comp.
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Mooring Data Cl1

current sampl. record
meter depth mab no. sampling time
o m m - UTC

58° 10.8’N, 29" 37.6'W
92082 10.9.91 17:00 - 4.9.92 07:00
10.9.91 17:00 - 4.9.92 08:00
10.9.91 17:00 - 4.9.92 08:00

Cl: 10.9.91 - 4.9.92

RCM8 9835 171 1896
RCMB 9869 784 1283 92083
RCM8 9836 1496 571 92084

mab = metres above bottom
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.

Energy density [cm2/(s"2"cph)
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Power Spectral Density E-W comp.
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Power Spectral Density E-W comp.
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Mooring Data D3 and D4

current sampl. record
meter depth mab no. sampling time
- m m - uTC
D3: 16.9.93 - 29.5.94 57 33.3'’N, 28" 10.4'W

RCME8 9836 187 2107 94025 16.9.93 12:00 - 29.5.94 06:00
RCME 9841 780 1514 94026 16.9.93 12:00 - 29.5.94 06:00
RCM8 9203 2280 14 94028 16.9.93 12:00 - 29.5.94 06:00

D4: 29.5.94 - 8.6.95 57° 34.0°N, 28" 9.6'W

RCM7 11294 542 1758 95027 29.5.94 12:00 - 8.6.95 6:00
RCM8 9840 1752 548 95028 29.5.94 12:00 - 8.6.95 6:00
RCM8 9869 2211 89 95029 29.5.94 12:00 - 8.6.95 6:00

mab = metres above bottom
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Power Spectral Density E-W comp.
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Energy density [cm"2/(s"2"cph)
2 =]

Energy dansity [cm"2/(s*2*cph)
: 3 3
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E - W [km]
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Power Spectral Density E-W comp.
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Power Spectral Density N-S comp.
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.
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8 3 3 & 3

Energy density [cm*2/(s"2"cph)
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Power Spectral Density E-W comp.
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Power Spectral Density N-S comp.










Mooring Data E2, E3, and E4

current sampl. record
meter depth mab no. sampling time
= m m o uTc
E2: 2.9.92 - 14.9.93 54° 17.3’N, 25" 51.4'W

RCM4 2012 175 2855 93053 2.9.92 14:00 - 11.9.93 4:00
RCM8 9386 2825 205 93050 2.9.92 14:00 - 14.9.93 2:00

E3: 15.9.93 - 27.5.94 54° 24.8'N, 25" 51.7'W
RCM5 6119 439 2860 94029 15.9.93 12:00 - 27.5.94 6:00"
RCM4 8514 1040 2259 94030 15.9.93 12:00 - 27.5.94 6:00

E4: 27.5.94 - 6.6.95 54° 25.3’N, 25" 53.5'W
RCM5 6846 439 2811 95019 27.5.94 16:00 - 6.6.95 3:00
RCM5 6761 1041 2209 95020 27.5.94 16:00 - 6.6.95 6:00
RCM5 6808 3095 155 95022 27.5.94 16:00 - 6.6.95 6:00"

mab = metres above bottom
' no direction, only speed
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Power Spectral Density E-W comp.

Please replace page 92
and 93 :
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Energy density [cm"2/{s"2"cph)
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Power Spectral Density E-W comp.
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.
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Power Spectral Density E-W comp.
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Mooring Data F1, F2, and F4

current sampl. record
meter depth mab no. sampling time
- m m - UTC
Fl: 19.9.91 - 30.8.92 52° 20.4'N, 16" 20.8'W
RCM5 6784 210 3300 92067 19.9.91 14:00 - 30.8.92 6:00

RCM5
RCM5
RCM5
RCM5
RCM5

F2:

RCM4
RCM5
RCM5
RCM5
RCMS8
RCMS8

F4:

RCM5
RCM5
RCM5
RCM5

6808 510 3000 92066 19.9.91 14:00 - 30.8.92 6:00V
6838 810 2700 92065 19.9.91 14:00 30.8.92 S5:00V
6859 2010 1500 92064 19.9.91 14:00 29.8.92 14:00Y
6789 3010 500 92063 19.9.91 14:00 30.8.92 6:00
6822 3460 50 92062 19.9.91 14:00 19.2.92 12:00

30.8.92 - 11.9.93 52° 22.7'N, 16" 21.7'W
996 181 3300 93049 30.8.92 18:00 - 5.8.93 8:00
6968 481 3000 93048 30.8.92 18:00 - 10.9.93 0:00%
6890 781 2700 93047 30.8.92 18:00 - 5.9.93 7:00
6969 1981 1500 93046 30.8.92 18:00 - 11.9.93 17:00
10082 2981 200 93045 30.8.92 18:00 - 4.9.93 1:00
9358 3431 50 93044 30.8.92 18:00 - 5.8.93 23:00

23.5.94 - 31.5.95 52° 23.2'N, 15" 28.5'W
6968 853 1701 95023 23.5.94 10:00 - 31.5.95 7:00
6835 1255 1299 95024 23.5.94 10:00 - 31.5.95 7:00
6969 2057 497 95025 23.5.94 10:00 - 31.5.95 7:00
6890 2504 50 95026 23.5.94 10:00 - 19.5.95 16:00

mab =
Y no
2y 30.

metres above bottom
speed, only direction
8.92 - 15.5.93 speed data questionable. Current statistics

are calculated from 16.5.93 - 10.9.93
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Power Spectral Density E-W comp.
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.
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Power Spectral Density E-W comp. Power Spectral Density N-S comp.
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Power Spectral Density E-W comp.

LI

I -95%evel

| o

10* 10"
Frequency [cph]

Power Spectral Density N-S comp.

ML | T LA A | T ™ Ty

10

10

10

s

I -95%level

]

Energy density [em"2/(s"2°cph)

e | i i s aaul

Frequency [cph]

N-§ [km]
g 8

g

500 400 200 0 200
E - W [lkem]




uesw Y pZ * pasay ssed mo| | OF BUes ewn

IO 435 ONYE ML NAME VWL HdYl  HYWL €341 NVFL Z30L AONL  IOL 43St oVl
I T | ] | 1 I I _.ﬁ
Iy —
e R e, | ——— — AL — i —
d/‘ 2 - .\H
| | | | | | | | | ! L _ L | =i

lolL

e

oL

8Y0E6 "IN P10%8H wigy : uideq Budwes g4 uonels

130




Power Spectral Density E-W comp.

T T ™ T

SETT Y




uesw | 2 ' pesely ssed Mo 4 O oues sun

2Nv L nrk NAFL WL HdY'L HYW'I @341 NVTL 300 AONL LHO'L d35’l anv'L

I I I I I I | I I I | I

UL ——

|

1
o
[spus] A

|
=]
[spuz]n

LY0E6 "IN piooey wig, : yideq Buidwes z4 uoneis

132




Power Spectral Density E-W comp. Power Spectral Density N-S comp.

w0 10

Energy density [cm2/(s"2"cpn)
& =

Energy density orr2/(5"2°cph)
2 =

10 10
~ 08 \ —
- I % laval - I —-95%level
1““' ...... 1 sl 1r 1 i L
10* 10" 10* 10"
Frequency [cph) Frequency [cph]

. N-S[m)
§8s.888¢88

133




vesw y 2 * pasely ssed MmO| U OE eues ewp

._, d3s’L m...__..__.w— nr Z...:.._. WL Hd¥'L HYyWlL g3d’l NYITL Z20't  AON'L LHO'L d35'L

2Nyl

I I 1 I I | 1 I I

YA

M

1
[=]
[spu] n

—0L

alL

9t0E6 "IN piooay wigel : yideq Bundwes g4 uonels

134



Power Spectral Density E-W comp.

10

10

=
-
1

8
®
:

Energy density [crmy*2{s*2"cph)
=

10"

135

Power Spectral Density N-S comp.

mTrrrery

I ~95%level

piaal

™

10
Frequency [cph]




umeuw | ¥Z ' peiely ssed mo| 4 OE sues auwn

LHO'L ,..._mm I .__..__.. ! z:q..__ z._ﬁ.._. Nmﬁ I }D__._—.- .E_._D; mmm# 2y
T |

S0 0L

SH0E6 "IN plooey w|geZ : Yideq Buydwes z4 uonels

136



Power Spectral Den comp.
o o) Conchy B 1 o

g




ueow y Z * pesely ssed moj Y OE eues ewn

nr NAME 'L Hdv'l HYWiL @34l NYI™L 2304

AON'L

INO'L

d35°L

oMyl

]

|

— f— — i
THAR

Jq_.q‘

[snua] A '

oL-

(=]
[spwo] n

oL

£e

sZ

¥P0E6 "IN piodey wiepe : yideg Buidwes g4 uonels

138




Power Spectral Density E-W comp.

1w
&
‘{ 10
?m‘
gin*
I -95%level
Sm‘
1u-1 s i 3l L
10° 10"
Frequancy [cph]

139

Power Spectral Density N-S comp.

I T

-150 -100 -50 0 50
E - W [km]




140




;Eguiﬁt F4

2504

1" . 833

1235

141




anrek

NArL

IviL

Hdv'l

HYW'L

a3d’L

NV L

Z30'h

ADN'L

1MO'L

ueew y p2 ' peselyy ssed moj Y Og Bues auw

d35°L anv'L nre NN L

Vil

I

I | I T

£20S6 N piodey wesg : yideq Buydwes ¢4 uonels

zr

e

[8/wo] A

[spu] n .

lolL

142



Power Spectral Density E-W comp. Power Spectral Density N-S comp.

10 10

Energy density [cm*2/(s"2"cph)

; -
f
:

10' 10'
10° I -95%Ievel 10" I -95%Ievel
“r 2 aassal] i ioa dyaasl i PO Tt “r PR | " P A B |

143




anr

NArL

'L

Hd¥'L HYWiI  83d'L

uRew y 2 ' peseyy ssed mo| 4 OE 0UBS awy
NYFL  Z30F  AONL  DIOL 43S Invie Mk NOMi VNt

I

(sawola

saoln

¥20S6 "IN piod8Y

wesz| : yideq Buydwes ¢4 uoneis

144




AR E N Py SR D Y




ek

NrL

IYW'L

ueeiw y pZ ' pasely ssed mo| Y OF 8pes awn

HdY'L HyW'iL @3d’i NYT"L 2301 AON'L MO d38°L oMyl anere N 'L

T | I I I I I I I I I

|
(=]
[spwo] n

62066 "IN piooey wygog : yideq Buydwes ¢4 uonels

146







usew Y $Z ' paualy ssed mo| Y OF eues awi|

Hdv" I Hvw'L @34l NV L 230 AON'L IMO'L d38°1

Nyt

et

NAML

iN'L

92056 "IN piodey wH0seZ : Yideq Buidwes ¢4 uoneis

[spwa] A

[spus]n '

148




Power Spectral Density E-W comp.

[] ]
iﬂ:\‘
10°
10°
gw
gw

I -95%eval
10 PR | PR I
10° 10"

149




Address of authors:

Dr. Ekkehard Mittelstaedt
Holger Klein

Bundesamt f£ir Seeschiffahrt und Hydrographie
Bernhard-Nocht-Str. 78 '
D-20359 Hamburg

Germany

Prof. Dr. Jens Meincke

Institut fir Meereskunde
der Universitdt Hamburg
Troplowitzstr. 7
D-22529 Hamburg

Germany




Berichte des Bundesamtes fiir Seeschiffahrt und Hydrographie

Verzeichnis der verdffentlichten Arbeiten

(1994)

(1994)

(1994)

(1994)

(1995)

(1995)

(1995)

Sy, A.,
Ulrich, J.

Hagen, E.
Mittelstaedt, E.
Feistel, R.
Klein, H.
Oliczewski, J.
Schmidt, D.
BSH [Hrsg.]
BSH [Hrsg.]

Haffer, E.
Schmidt, D.

BSH [Hrsg.]

North Atlantic Ship-of-Opportunity XBT Programme 1990
- Data Report, 134 pp.

Hydrographische Untersuchungen im Ostrandstromsystem vor
Portugal und Marokko 1991 - 1992, 49 pp.

Entwicklung einer Bestrahlungsapparatur zum photochemischen
Aufschluf von Meerwasserproben zur Bestimmung von Schwer-
metallen, 70 pp.

Das UN-Seerechtsibereinkommen tritt in Kraft: Inhalte und
Konsequenzen fiir die Bundesrepublik Deutschland, 71 pp.

Nationale Folgerungen aus dem Inkrafttreten des UN-Seerechts-
iibereinkommens, 103 pp.

Entwicklung eines Probenvorbereitungsverfahrens zur Bestim-
mung von Arsen im Meerwasser mit der Totalreflexions-Ront-
genfluoreszenzanalyse, 109 pp.

Global Ocean Observing System - Statusbericht, 100 pp.







