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CURRENT METER MEASUREMENTS

IN THE GULF OF ALASKA - PART I

RESULTS FROM NEGOA MOORINGS 60, 61, 62A

R. Michael Reynolds
Bernard Walter

Three moorings in the physical oceanographic study
of the Northeast Gulf of Alaska, deployed in the last
half of 1974, are described. Time series analysis of
the moorings with a recently developed Aanderaa processing
system is described, and time series analysis plots are
presented.

1. INTRODUCTION

During 1974, the Institute of Marine Sciences of the University of

Alaska and the Pacific Marine Environmental Laboratory (PMEL) of NOAA

began a joint study of the physical oceanography of the Northeast Gulf

of Alaska (NEGOA). Three moorings were deployed on the continental shelf.

The purpose of these initial moorings is to begin describing the vertical

and time variability of the currents in three areas of the shelf which

have differing topographical environments. Figure 1 shows the positions

and dates of the three moorings.

This memorandum is a summary of the data collected of these three

moorings. The computer processing is briefly discussed, then the moorings

are described, including a summary of the performance of the instruments.

The data summaries are found in the appendices.
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2. DATA PROCESSING OF AANDERAA CURRENT METER RECORDS

Figure 2 is a schematic of the data processing procedure. The original

data tape is removed from the current meter without rewinding. This origi

nal tape is then re-recorded backwards onto a stronger 1.5 I1rll working

tape which is used in all future data processing operations. The delicate

0.5 mil original Aanderaa tape is stored, and need not be replayed under

normal circumstances. The purpose of this process is to minimize handling

of the original tape.

The working tape is then played into the PMEL tape translating facility

which generates a computer-compatible 7-track tape (556 bpi). The reader

detects incorrect bit counts in any words, and an incorrect number of words

in any data record. (A full discussion of the intricacies of the reader

facility including software will appear in a forthcoming technical report.)

At the time of translation, the data stream is checked by a bit display

module and can be plotted on an analog chart.

Once the Aanderaa working tape has been translated onto a computer

tape, two programs are required to edit the data for time-series analysis.

The first program, AANCMRD, takes the first look at the data. As each data

record is read, calibration equations are applied to the raw binary data

giving physical values of speed, direction, etc. At this time, any irregu

larities froml/dead zone" readings in speed or direction are noted and inter

polated across. Also, magnetic deviation correction is applied, resulting

in "true" compass directions, and all detected errors or interpolations

are flagged. A binary tape with the processed data is created as well as

a printer output. A sample of the printout is shown in Figure 3. On the

3



DIGI-DATA
Computer Compatible
Tape Recorder

Hand edit~

------~

Program AANCMRD
First look at data. Check

for quality, time marks,
interpolations.

Program EDTDAT
Final edit and format for

graphics package.

"+

Aanderaa Reader

Bit Display
and

Dual D/A
Converters

t t
Dua1 Channel

Ana log Recorder

+
Program CURPLT

Time series analysis
of Current tleter Data.

Program TEMPLT
Time series analysis

of scalors; temperature,
conductivity,pressure.

Figure 2. Block diagram of Aanderaa data processing.
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right hand are the Aanderaa binary coded raw data, and on the left hand

are the calculated physical values.

The printout from AANCMRD is carefully analyzed for any systematic

errors. Also, the validity of all detected errors is appraised. Time

marks taken from a mooring log are compared to the recorded data (for

example, Fig. 3 shows change in values when the current meter enters the

water, with the prior release of the rotor).

The second program, EDTDAT, completes the data editing. This program

accepts hand editing via data cards, and interpolates or deletes any

desired error records. Figure 4 is a sample of the final output of this

program. Each sample is given a true GMT time. Then the data are for

matted onto another binary file, ready for time-series analysis and plot

ting by the standard PMEL time-series analysis packages, CURPLT and TEMPLT

(Halpern et ~., 1974).

These packages provide a complete overview of the available aata.

The program CURPLT performs a time-series analysis of cur~2nt vectors in

a rectangular coordinate system and produces Calcomp plots of histogram

statistics, time-series, progressive vector diagrams, and spectra (u, v,

power and rotary spectra). TEMPLT performs one-dimensional time-series

analysis of any scalers such as temperature, conductivity, or pressure.

Again, Calcomp plots of histogram, time-series, and power spectrum are

produced.
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3. THE MOORINGS

3.1 NEGOA 60

Mooring NEGOA 60 (Fig. 5) was designed and installed by the Institute

of Marine Sciences, University of Alaska. The mooring depth was approxi

mately 100 meters, and the position was 600 5.4 I N, 1450 40.7 I W.

The subsurface mooring included 4 Aanderaa current meters located at

20, 30, 50 and 90 m depth. The sampling interval for the meters was 10 min.

The mooring was deployed on 2 July 1974 and recovered in September. Because

of weather problems, the meters were not recovered before the internal

tapes had overrun.

During processing only the first 8000 data points (55.5 days) were

considered, since weakening batteries began to generate excessive tape

noise after this period. All four current meters produced clean readable

tapes, and all sensors appear to have worked well.

3.2 NEGOA 61

Mooring NEGOA 61 was installed by PMEL at 590 34.2 I N, 1450 47.6 1 Win

173 m of water (Fig. 6). Five Aanderaa current meters were located at

nominal depths of 20, 30, 50, 100 and 163 m depth. The sampling interval

was 30 min, and all meters were operating on recovery. Table 1 shows the

sensors included in the mooring and their performance.
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Figure 5. MOORING NEGOA 60
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Table 1. Sensors Included in Mooring NEGOA 61

Current Meter Nominal Depth S ~ T P C
(m)

604 20 .; .; .; .; .;
601 30 x .; .; 0 .;
711 50 .; .; .; x 0

603 100 .; .; .; 0 0

602 163 .; .; .; 0 30%

.; sensor apparently 100% operational
o sensor not included
x sensor failed totally

30% data recovered

3.3 NEGOA 62A

Mooring 62A was installed by PMEL at 590 34.4 I N, 1420 10.5 1 Win 188 m

of water (ng. 7). Four Aanderaa current meters were located at 24, 50,

100 and 178 m depth. The sampling interval of the instruments was 30 min.

This mooring is the first in a year long series of current meter data to

be collected at this location. Table 2 shows the sensors included in the

mooring and their performance.

Table 2. Sensors Included in Mooring NEGOA 62A

Current Meter Nominal Depth S ~ T P C
(m)

598 20 .; .; .; .; .;
617* 50 25% 25% 25% 0 0
616t 100 60% 60% 60% 0 0
600 178 .; .; .; 0 .;

.; sensor apparently 100% operational
o sensor not included

* Even though the sensors appear operational this unit became defective
after 30 days because of clock problems

t Excessive noise requires extensive interpolation.
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Figure 7. MOORING NEGOA 62A
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APPENDIX A

TIME SERIES ANALYSIS OF DATA FROM

NEGOA 60

A.1. Current Meter 625 at 20 meters

A.2. Current Meter 412 at 30 meters

A.3. Current Meter 392 at 50 meters

A.4. Current Meter 624 at 90 meters
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A.l. TIME SERIES ANALYSIS Current Meter 625 Nominal Depth: 20m
Part 1 of 2; 2 July - 1 August 1974

Mooring Designation NEGOA 60
Location: 600 5.4 1N 1450 47.7 1W
Sensors: Speed, Direction, Temperature, Pressure, Conductivity

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (CM/SEC)

S .17.94 87.33 9.34 .629 2.44 54.08 1.50
U -8.96 141.45 11.89 -.017 2.79 29.42 -46.28
V 5.26 159.69 12.64 -.259 2.95 41.46 -36.56

S =SPEED
U =EAST-WEST COMPONENT Of VELOCITY. EAST ~ POSITIVE U
V =NORTH-SOUTH COMPONENT Of VELOCITY. NORTH =POSITIVE V
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A.1. TIME SERIES ANALYSIS Current Meter 625
Part 1 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 60
OBSERVATION PERIOD 30.0 DAYS FROM 0330 GMT 2 JlIL 74.
DEPTH 20.0 METERS.

N250+--__----""-- ----.:.... .....1...- .1.....- --+

200

150

50
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 1 of 2 (Continued)

DEPTH 20.0 t£TERS.
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 6005.4N LONG. 145 40.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 4320

OBSERVATION PERIOD 30.0 DAYS FROM 0330 GMT 2 JUL 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(DEG C) (DEG Cl (DEG C) (DEG C) (DEG C)

9.57 .50 .71 .68 3.86 12.17 7.29
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 1 of 2 (Continued)

CONDUCTIVITY STATISTICS LAT. 6006.4N LONG. 146 40.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 4320

OBSERVATION PERIOD 30.0 DAYS FROM 0330 GMT 2 JUL 74

MEAN VARIANCE ST-DEV SKEW
(MMHO ) (MMHO ) (MMHO )

30.66

(J) 1500
zo-I--
ex: 1000>a::w
(J)
CD
0500

.16 .38 .21

KURT MAX MIN
(MMHO) (MMHO)

3.36 32.67 29.16
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33.0 34.0

CONDUCTIVITY SPECTRUM.
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 1 of 2 (Continued)

DEPTH STATISTICS LAT. 6005.4N LONG. 145 40.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 4320

OBSERVATION PERIOD 30.0 DAYS FROM 0330 GMT 2 JUL 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(METER) (METERS) (METER) (METER) (METER)

19.15 .52 .72 .19 3.29 21.69 17.07
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DEPTH SPECTRUM.
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A.l. TIME SERIES ANALYSIS Current Meter 625 Nominal Depth: 20m
Part 2 of 2; 1 August - 26 August 1974

Mooring Designation NEGOA 60
Location: 600 5.4'N 1450 47.7 1W
Sensors: Speed, Direction, Temperature, Pressure, Conductivity

MEAN VARIANCE ST-DEV
(CM/SEC) (CM/SEC)2 (CM/SEC)

SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)

S
U
v

16.76
-5.16
-4.06

41.41
144.18
134.96

6.43
12.01
11.62

.487

.133

.208

2.71
2.53
2.48

40.00 2.74
28.80 -39.56
30.70 -37.49

S =SPEED
U =EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
v =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 2 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 60
OBSERVATION PERIOD 25.6 DAYS F~OM 0330 GMT 1 AUG 74.
DEPTH 20.0 METERS.
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 2 of 2 (Continued)

DEPTH 20.0 METERS.

PER roo (HOURS)
ItBJ 100 10 .1
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 6006.4N LONG. 146 40.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 3680

OBSERVATION PERIOD 26.6 DAYS FROM 0330 GMT 1 AUG 74

MEAN VARIANCE ST-DEV SKEW
(DEG C) (DEG C) (DEG C)

KURT MAX MIN
(DEG C) (DEG C)

11.17

800
(I)
z
8 800
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200

.68 .82 -.26 2.41 13.18 8.87
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TEMPERATURE (DEG C)

TEMPERATURE SPECTRUM.
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 2 of 2 (Continued)

CONDUCTIVITY STATISTICS LAT. 6005.4N LONG. 145 40.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 3680

OBSERVATION PERIOD 25.5 DAYS FROM 0330 GMT 1 AUG 74

MEAN VARIANCE ST-DEV SKEW
(MMHO ) (MMHO ) (MMHO )

31.44 .24 .49 .13

KURT MAX MIN
(MMHO ) (MMHO )

3.09 32.91 29.83
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A.l. TIME SERIES ANALYSIS Current Meter 625
Part 2 of 2 (Continued)

DEPTH STATISTICS LAT. 60 05.4N L~NG. 145 40.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 3680

OBSERVATION PERIOD 25.5 DAYS FROM 0330 GMT 1 AUG 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(METER) (METERS) (METER) (METER) (METER)

19.03

(r,) 1500
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A.2. TIME SERIES ANALYSIS Current Meter 412 Nominal Depth: 30m
Part 1 of 2; 2 July - 1 August 1974

Mooring Designation NEGOA 60
Location: 600 5.4'N 1450 47.7 1 W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(CM/SEC) (CM/SECl2 (CM/SEC) (CM/SEC) (CM/SEC)

S 13.19 36.94 6.08 .962 3.25 35.12 2.32
U 7.54 73.22 8.56 -.028 2.73 31.83 -19.72
V -2.51 74.58 8.64 .270 2.58 23.26 -25.34

S =SPEED
U=EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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A.2. TIME SERIES ANALYSIS Current Meter 412
Part 1 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 60
OBSERVATION PERIOD 30.0 DAYS FROM 0342 GMT 2 JUL 74.
DEPTH 30.0 METERS.

N
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A.2. TIME SERIES ANALYSIS Current Meter 412
Part 1 of 2 (Continued)

.1

DEPTH 30.0 METERS.

PERI00 (HOURS)
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A.2. TIME SERIES ANALYSIS Current Meter 412
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 6005.4N LDNG. 145 40.7W
DEPTH 30.0 METERS NUMBER DF DBSERVATIONS = 4320

DBSERVATIDN PERIDD 30.0 DAYS FROM 0342 GMT 2 JUL 74

MEAN VARIANCE ST-DEV
(DEG C) (DEG C) (DEG Cl

8.18 .42 .65

SKEW

-.08

KURT

2.44

MAX MIN
(DEG C) (DEG C)

9.79 6.43
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A.2. TIME SERIES ANALYSIS Current Meter 412 Nominal Depth: 30m
Part 2 of 2; 1 August - 26 August 1974

Mooring Designation NEGOA 60
Location: 600 5.4 1 N 1450 47.7 1 W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV
(CM/SEC) (CM/SEC}Z- (CM/SEC)

SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)

S
U
V

13.33
3.88
4.52

29.56
89.16
82.70

5.44
9.44
9.09

1.034
.227

-.115

4.37
2.61
2.67

36.35 3.96
33.32 -21.35
33.72 -25.95

S =SPEED
U =EAST-WEST COMPONENT OF VELOCITY, EAST =POSITIVE U
V=NORTH-SOUTH COMPONENT OF VELOCITY, NDRTH =POSITIVE V

4015 20 25

SPEED (CM/SEC)
105

100

400

CJ:)
z
8 •.....
a:
>
eJmJ
CJ:)
CD
o

CJ:)160

z
o-.....
CI:loo>a:::
lLJ
CJ:)
CD
o 60

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ B
DIRECTION (DEGREES. TN)
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A.2. TIME SERIES ANALYSIS Current Meter 412
Part 2 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 60
OBSERVATION PERIOD Z4.5 DAYS FROM 0342 GMT 1 AUG 74.
DEPTH 30.0 METERS.

N
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A.2. TIME SERIES ANALYSIS Current Meter 412
Part 2 of 2 (Continued)

I I
I
I
I,
I
I

FREf.ll£NCY (CYCLES/HOUR)

DEPTH 30 .0 METERS.

PERIOO (HClJRS)
1000 100 10 1

10 _---+----T'"........-------t
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A.2. TIME SERIES ANALYSIS Current Meter 412
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 6005.4N LONG. 145 40.7W
DEPTH 30.0 METERS NUMBER OF OBSERVATIONS = 3529

OBSERVATION PERIOD 24.5 DAYS FROM 0342 GMT 1 AUG 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(OEG C) COEG C) COEG C} (OEG C) (OEG C)

9.24 1.04 .50 2.22 12.26 7.29

(1)600
z:
o..-.....
a: 400>
~w
(I)
m
0211)

04---..,r------r----F=--.,......---.---.......--..,......----P-__--J.
4.0 5.0 8.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0

TEMPERATURE CDEG C)

TEMPERATURE SPECTRUM.
PERIOD [HOURS}
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A.3. TIME SERIES ANALYSIS Current Meter 392 Nominal Depth: SOm
Part 1 of 2; 2 July - 1 August 1974

Mooring Designation NEGOA 60
Location: 600 S.4 I N 14So 47.7'W
Sensors: Speed, Direction, Temperature

S
U
V

MEAN
(eM/SEC)

10.62
-3.17

.80

VARIANCE ST-DEV
(CM/SEC)2 (eM/SEC)

11.60 3.41
39.57 6.29
74.18 8.61

SKEW

.712

.316
-.207

KURT MAX MIN
(CM/SEC) (CM/SEC)

2.99 23.23 2.32
2.20 13.91 -18.30
1.92 20.75 -21.58

S =SPEED
U =EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V

3OO...-------------------------r

2510 15 20

SPEED (CM/SEC)
5

O+----.IJIIoI&&o
o

50

250

CJ')
Z200o-....
CI:150:>
a::::
UJ
CJ')100
CDo

3OO,-----------------------r
250

CJ')
Z200
I:)-....
CI:150:>
a::::
l.LJ
CJ')100
CDo

50

O+----r--,--...,....-~r___......,....-...,......-r___,_-.......__-_r______._--+

o ~ ~ ~ w ~ ~ m ~ m 300 m _
DIRECTION (DEGREES. TN)
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A.3. 'TIME SERIES ANALYSIS Current Meter 392
Part T of 2 (Continued)

. PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOR - 60
OBSERVATION PERIOD 30.0 DAYS FROM 0324 GMT 2 JUL 74.
DEPTH 50.0 METERS.
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A.3. TIME SERIES ANALYSIS Current Meter 392
Part 1 of 2 (Continued)

I I
I ENERDY srB:TIUI
I
I
I
I
I

DEPTH 50.0 METERS.

PERIOO (HOURS)
100 10 1 .1
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101~:-----t:----.l
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A.3. TIME SERIES ANALYSIS Current Meter 392
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 6005.4N LONG. 145 40.7W
DEPTH 50.0 METERS NUMBER OF OBSERVATIONS = 4320

OBSERVATION PERIOD 30.0 DAYS FROM 0324 GMT 2 JUL 74

MEAN VARIANCE ST-DEV
(OEG C) (DEG C) (OEG C)

6.04

en
z
oI-
a:: 1>a:::w
Cf.)
mo

.08 .28

SKEW

1.55

KURT MAX MIN
(OEG C) (DEG C)

5.23 7.62 5.52

O+--...---J~-----l---"""""'-"""'---"T"'""""-.---~----r----+
4.0 5.0 8.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0

TEMPERATURE (DEG C)

TEMPERATURE SPECTRUM.
PERIOD (HOURS)
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A.3. TIME SERIES ANALYSIS Current Meter 392 Nominal Depth: SOm
Part 2 of 2; 1 August - 26 August 1974

Mooring Designation NEGOA 60
Location: 600 S.4 I N 1450 47.7'W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV
(CM/SEC) (CM/SEC)2 (CM/SEC)

SKEW KURT MRX MIN
(CM/SEC) (CM/SEC)

S
U
V

10.71
-1.77
-1.25

10.22
45.01
75.32

3.20
6.71
8.68

.688

.183

.125

3.38
1.85
1.90

22.41 2.73
14.99 -17.24
19.89 -20.32

S = SPEED
U"= ERST-WEST COMPONENT OF VELOCITY. ERST = POSITIVE U
V = NORTH-SOUTH COMPONENT OF VELOCITY. NORTH = POSITIVE V
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A.3. TIME SERIES ANALYSIS Current Meter 392
Part 2 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 60
OBSERVATION PERIOD 24.3 DAYS FROM 0324 GMT 1 AUG 74.
DEPTH 50.0 METERS.
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A.3. TIME SERIES ANALYSIS Current Meter 392
Part 2 of 2 (Continued)

SPECTRA OF CURRENT VELOCITY OEPTH 50.0 METERS.

PERIOD (HOURS) PERIOD OiOURS)
1000 100 10 .1 1000 100 10
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A.3. TIME SERIES ANALYSIS Current Meter 392
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 60 OS.4N LlJNG. 145 40.7W
DEPTH 50.0 METERS NUMBER lJF lJBSERVATIlJNS = 3497

OBSERVATION PERIOD 24.3 DAYS FROM 0324 GMT 1 AUG 74

MEAN VARIANCE ST-DEV
(DEG C) (DEG C) (DEG C)

6.49 .16 .40

SKEW

.60

KURT MAX MIN
(DEG C) (DEG C)

3.07 8.19 5.75
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A.4. TIM~ ~~Kl~~ ANALY~l~ Lurrent Meter OlQ Nomlnal uep~n: ~um

Part 1 of 2; 2 July - 1 August 1974

Mooring Designation NEGOA 60
Location: 600 5.4 1 N 1450 47.7'W
Sensors: Speeds Directions Temperatures Conductivity

MEAN VARIANCE ST-DEV
(CM/SEC) (CM/SEC)2 (CM/SEC)

SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)

S
U
V

9.52
.23

-1.21

13.81
30.77
72.16

3.72
5.55
8.49

.358
-.136

.070

2.47
2.16
1.99

23.03 1.50
15.12 -14.18
20.45 -20.75

S =SPEED
U=EAST-WEST COMPONENT Of VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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A.4. TIME SERIES ANALYSIS Current Meter 624
Part 1 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 60
OBSERVATION PERIOD 30.0 DAYS FROM 0336 GMT 2 JUL 74.
DEPTH 90.0 METERS.
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A.4. TIME SERIES ANALYSIS Current Meter 624
Part 1 of 2 (Continued)

DEPTH 90.0 METERS.

PERIOD (HOURS)
lfUJ 100 10

10 +-----+--....,.......,,+---t__---t

SPECTRA OF CURRENT VElOCITY
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A.4. TIME SERIES ANALYSIS Current Meter 624
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 60 05.4N L~NG. 145 40.7W
DEPTH 90~0 METERS NUMBER OF OBSERVATIONS = 4320
OBSERVATI~N PERI~D 30.0 DAYS FR~M 0336 GMT 2 JUL 74

MEAN VARIANCE ST-OEV SKEW
(OEG C) (OEG C) (DEG C)

KURT MAX MIN
(OEG C) (OEG C)

5.08

enz
o
.... 1
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:>-

f51
(J)
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500

.03 .18 .76 2.58 5.59 4.80
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TEMPERATURE (DEG C)

TEMPERATURE SPECTRUM.
PERIOD (HOURS)
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A.4. TIME SERIES ANALYSIS Current Meter 624
Part 1 of 2 (Continued)

CONDUCTIVITY STATISTICS LAT. 6005.4N LONG. 145 40.7W
DEPTH 90.0 METERS NUMBER OF OBSERVATIONS = 4320

OBSERVATION PERIOD 30.0 DAYS FROM 0336 GMT 2 JUL 74

MEAN VARIANCE ST-DEV SKEW
(MMHO) (MMHO) (MMHO)

KURT MAX MIN
(MMHO ) (MMHO )

27.73 .02 .14 -.97 23.21 28.11 25.88

enz
o.....
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en
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500
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CONDUCTIVITY SPECTRUM.
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A.4. TIME SERIES ANALYSIS Current Meter 624 Nominal Depth: 90m
Part 2 of 2; 1 August - 26 August 1974

Mooring Designation NEGOA 60
Location: 600 5.4'N 1450 47.7 1 W
Sensors: Speed, Direction, Temperature, Conductivity

MERN VARIANCE ST-DEV SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (CM/SEC)

S 9.75 17.99 4.24 .631 2.95 27.17 1.50
U .87 34.63 5.89 -.254 2.52 17.22 -17.95
V -.97 76.71 8.76 .320 2.31 23.46 -18.72

S = SPEED
U =EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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A.4. TIME SERIES ANALYSIS Current Meter 624
Part 2 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 60
OBSERVATION PERIOD 25.6 DAYS FROM 0336 GMT 1 AUG 74.
DEPTH 90.0 METERS.
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A.4. TIME SERIES ANALYSIS Current Meter 624
Part 2 of 2 (Continued)

.1

DEPTH 90.0 METERS.

PERroo (HOURS)
100 101fDJ

101 ,......------.-~---+------t

SPECTRA Of CURRENT VELOCITY

PERIOD OOJRS)
lIJfDJ,......__.....100t--_r-Tr+10 +--__--t.1

101~.;l;;----"11~--.~1=.JIII-..-.----.t,
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A.4. TIME SERIES ANALYSIS Current Meter 624
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 60 OS.4N LllNG. 145 40.7W
DEPTH 90.0 METERS NUMBER OF DBSERVATIllNS = 3680

OBSERVATION PERIOD 25.5 OAYS FROM 0336 GMT 1 RUG 74

MERN VRRIRNCE ST-OEV SKEW KURT MAX MIN
(DEG C) (DEG C) (DEG C) (DEG C) (DEG C)

5.35 .03 .18 .25 3.04 5.88 4.98

(I)
z
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a:::: 1
W
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~ 1

O+--I------t-----r----r--...,.....-~-_r______,r__~-_+

4.0 5.0 S.O "1.0 8.0 9.0 10.0 n.o 12.0 13.0 14.0
TEMPERATURE (DEG C)

TEMPERATURE SPECTRUM.
PERIOD (HOURS)
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A.4 •. TIME SERIES ANALYSIS Current Meter 624
Part 2 of 2 (Continued)

CONDUCTIVITY STATISTICS LAT. 6005.4N LONG. 145 40.7W
DEPTH 90.0 METERS NUMBER OF OBSERVATIONS = 3680

OBSERVATION PERIOD 25.5 DAYS FROM 0336 GMT 1 AUG 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(MMHO) (MMHO ) (MMHD ) (MMHD ) (MMHO)

27.93 .02 .14 .11 3.12 28.37 27.41

(I)
z
o-I-
a: 1>
Q::
W
(J:) 1
lDo

CONDUCTIVITY SPECTRUM.
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APPENDIX B

TIME SERIES ANALYSIS OF DATA FROM

NEGOA 61

B.l. Current Meter 604 at 20 meters

B.2. Current Meter 601 at 30 meters*

B.3. Current Meter 711 at 50 meters

B.4. Current Meter 603 at 100 meters

B.S. Current Meter 602 at 162 meters

*Rotor defective for this instrument.
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B.l. TIME SERIES ANALYSIS Current Meter 604 Nominal Depth: 20m
Part 1 of 2; 16 August - 15 October 1974

Mooring Designation NEGOA 61
Location: 590 34.2 1 N 1450 47.7 1 W
Sensors: Speed, Direction, Temperature, Conductivity, Pressure

MERN VARIANCE ST-DEV
(CM/SEC) (CM/SEC)2 (CM/SEC)

S
U
V

27.51
-18.21

4.12

283 63
360.19
331.68

16.84
18.98
18.21

SKEW

1.341
-.766

.172

KURT MRX
(CM/SEC)

4.59 110.70
3.77 33.72
4.12 97.50

MIN
(eM/SEC)

1.50
-90 .52
-61.82

S =SPEED
U =ERST-WEST COMPONENT OF VELOCITY. ERST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V

(1)150
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o..........
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o 50

10 20 so 40 50 60 70 8C so 1ro 11" 120
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B.l. TIME SERIES ANALYSIS Current Meter 604
Part 1 of 2 (Continued)

PRaGRESSIVE VECTOR DIAGRAM af HOURLY AVERAGES af NEGOA - 61
OBSERVATION PERIOD 60.0 DAYS fROM 1000 GMT 16 AUG 74.
DEPTH 20.0 METERS.
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B.l. TIME SERIES ANALYSIS Current Meter 604
Part 1 of 2 (Continued)

DEPTH 20.0 METERS.

PERIOD (HOUR8'}
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8.1. TIME SERIES ANALYSIS Current Meter 604
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 1000 GMT 16 AUG 74

MEAN VARIANCE ST-DEV SKEW
(DEG C) (DEG C) (DEG C)

KURT MAX MIN
(DEG C) (DEG C)

10.59 1.90 1.38 -.32 2.40 13.48 6.50
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B.1. TIME SERIES ANALYSIS Current Meter 604
Part 1 of 2 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.2N LONG. 14547.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 1000 GMT 16 AUG 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(MMHO ) (MMHO ) (MMHO ) (MMHO ) (MMHO )

35.83 1.23 1.11 .15 2.34 38.41 32.87
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B.l. TIME SERIES ANALYSIS Current Meter 604
Part 1 of 2 (Continued)

DEPTH STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 1000 GMT 16 AUG 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(METER) (METERS) (METER) (METER) (METER)

23.36 1.06 1.03 -.02 2.08 26.30 20.98
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B.1. TIME SERIES ANALYSIS Current Meter 604 Nominal Depth: 20m
Part 2 of 2; 16 October - 21 November 1974

Mooring Designation NEGOA 61
Location: 590 34.2 1 N 1450 47.7 1W
Sensors: Speed, Direction, Temperature, Conductivity, Pressure

s
U
V

MEAN
(CM/SEC)

54.58
-43.28

4.00

VARIANCE ST-DEV
(CM/SEC)2 (CM/SEC)

524.19 22.90
718.29 26.80
895.21 29.92

SKEW

.351

.159

.204

KURT MAX MIN
(CM/SEC) (CM/SEC)

2.47 122.18 3.96
3.06 43.84 -119.42
3.01 99.82 -91.32

S =SPEED
U =ERST-WEST COMPONENT OF VELOCITY. ERST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V

6O-y-------------------------.-
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B.1. TIME SERIES ANALYSIS Current Meter 604
Part 2 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 61
OBSERVATION PERIOD 36.5 DAYS FROM 1000 GMT 15 OCT 74.
DEPTH 20.0 METERS.
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B.1. TIME SERIES ANALYSIS Current Meter 604
Part 2 of 2 (Continued)

DEPTH 20.0 METERS.

PERIOO (HOURS)
J,ruJ;;.::...._----=l:.:o:00=-----r--Ti+IO=---_----4'--_---t.1.1

II
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B.l. TIME SERIES ANALYSIS Current Meter 604
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 5934.2N LDNG. 145 47.7W
DEPTH 20.0 METERS NUMBER DF DBSERVATIUNS = 1753

DBSERVATIDN PERIDD 36.5 DAYS fROM 1000 GMT 15 OCT 74

MEAN VARIANCE ST-DEV
(DEG C) (DEG C) (DEG C)

8.59 .48 .69

SKEW

.24

KURT MAX MIN
(DEG C) (DEG C)

2.26 10.11 7.05
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B.l. TIME SERIES ANALYSIS Current Meter 604
Part 2 of 2 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 1753

OBSERVATION PERIOD 36.5 DAYS FROM 1000 GM.T 15 OCT 74

MEAN VARIANCE ST-DEV SKEW
(MMHO) (MMHO) (MMHO)

33.75 .36 .60 -.70

KURT MAX MIN
CMMHO) CMMHO)

3.55 35.10 31.86
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B.l. TIME SERIES ANALYSIS Current Meter 604
Part 2 of 2 (Continued)

DEPTH STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 20.0 METERS NUMBER OF OBSERVATIONS = 1753

OBSERVATION PERIOD 36.5 DAYS FROM 1000 GMT 15 OCT 74

MEAN VARIANCE ST-DEV SKEW
(METER) lMETERS) (METER)

24.03 1.67 1.29 .00
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B.2. TIME SERIES ANALYSIS Current Meter 601 Nominal Depth: 30m
Part 1 of 2; 16 August - 15 October 1974

Mooring Designation NEGOA 61
Location: 590 34.2 1 N 1450 47.7'W
Sensors: Speed, Direction, Temperature

TEMPERATURE STATISTICS LAT. 59 34.2N L~NG. 145 47.7W
DEPTH 30.0 METERS NUMBER OF ~BSERVATI~NS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0932 GMT 16 AUG 74

MEAN VARIANCE ST-DEV SKEW
(DEG C) (DEG C) (DEG C)

KURT MAX MIN
(DEG C) (DEG C)

9.22 2.87 1.69 .05 1.81 13.38 6.19
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B.2. TIME SERIES ANALYSIS Current Meter 601
Part 1 of 2 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 30.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0932 GMT 16 AUG 74

MEAN VARIANCE ST-DEV SKEW
(MMHO) (MMHO) (MMHO)

33.96 1.49 1.22 .16

KURT MAX MIN
(MMHO) (MMHO)

2.17 37.52 31.15
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B.2. TIME SERIES ANALYSIS Current Meter 601 Nominal Depth: 30m
Part 2 of 2; 16 October - 21 November 1974

Mooring Designation NEGOA 61
Location: 590 34.2 1 N 1450 47.7 1W
Sensors: Speed, Direction, Temperature

TEMPERATURE STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 30.0 METERS NUMBER OF OBSERVATIONS = 1748

OBSERVATION PERIOD 36.4 DAYS FROM 0932 GMT 15 OCT 74

MEAN VARIANCE ST-DEV
(OEG C) (DEG C) (DEG C)

8.65 .47 .69

SKEW KURT MAX MIN
(DEG C) (DEG C)

10.12 3.18
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B.2. TIME SERIES ANALYSIS Current Meter 601
Part 2 of 2 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 30.0 METERS NUMBER OF OBSERVATIONS = 1748

OBSERVATION PERIOD 36.4 DAYS FROM 0932 GMT 15 OCT 74

MEAN VARIANCE ST-DEV SKEW
(MMHO) CMMHO) (MMHO)

33.05 .28 .53 -.51

KURT MAX MIN
CMMHO) CMMHO)

3.40 34.23 31.36

ElOO-r--------,.__.---------------,-

CONDUCTIVITY SPECTRUM.
PERIOD (HOURS)
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MAX MIN
(CM/SEC) (CM/SEC)

89.38 2.05
25.86 -71.42
80.B5 -40.58

6.21
2.93
2.95

1.485
-.410

.318

11.50
16.57
16.44

132.17
274.45
270.19

23.45
-11.45

2.47

B.3. TIME SERIES ANALYSIS Current Meter 711 Nominal Depth: 50m
Part 1 of 2; 16 August - 15 October 1974

Mooring Designation NEGOA 61
Location: 590 34.2 1N 1450 47.7 1W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV SKEW KURT
(CM/SEC) (CM/SEC)2 (CM/SEC)
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B.3. TIME SERIES ANALYSIS Current Meter 711
Part 1 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 61
OBSERVATION PERIOD 60.0 DAYS FROM 1004 GMT 16 AUG 74.
DEPTH 50.0 METERS.

N
SOO+----L...-------L------&..---...........---........------I-

500

100

o+----..---~---~---...........-----.----------I- E
o 100 200 3lXJ SOO

KILOMETERS

141



B.3. TIME SERIES ANALYSIS Current Meter 711
Part 1 of 2 (Continued)

DEPTH 50.0 11ETERS.
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UDJ ICIJ 10 I .1

ui" t-------.-..........--t----_
II
II
II
II
I
I

10'

I~I::---"±----."'"I------,jl---~

FREQl£NCY (CYCLES/HOUR)
I

• u 8I'ECTlUI
- y ftC1IUt

II
II
II
I
I

+
+

SPECTRA OF ClIft:NT VELOCITY

PERIOO (toJRS)
IJrDJT- ICIJ_-r-rrtIO---...I-----t.1

10'

I~~------!.I""'-----

FREQl£NCY (CYCLES/tOJR)

ROTARY SPECTRA.

uI----+----+,r-~-+----+--------,,......,.,.--------+

la'

II
lEIRTM 8I'ECTlUI II

II
II,

I _ 0 -I -
FRElJ£NCY (CYClE5/HDlJR)

142

------



B.3. TIME SERIES ANALYSIS Current Meter 711
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 50.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 1004 GMT 16 AUG 74

MEAN VARIANCE ST-DEV SKEW
(DEG C) (DEG C) (DEG C)

KURT MAX MIN
(DEG C) (DEG C)

7.36 2.03 1.42 1.09 3.17 12.00 5.71
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B.3. TIME SERIES ANALYSIS Current Meter 711 Nominal Depth: 50m
Part 2 of 2; 16 October - 21 November 1974

Mooring Designation NEGOA 61
Location: 590 34.2'N 1450 47.7W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV SKEW KURT MRX MIN
rCM/SEC} (CM/SEC}2 (CM/SEC) (CM/SEC) (CM/SEC)

S 44.69
U -34.12
V 3.73

297.71
485.50
631.01

17.25
22.03
25.12

.557

.172
-.032

3.31 113.57 10.25
3.11 33.21 -105.74
2.63 81.66 -63.49

S =SPEED
U = EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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B.3. TIME SERIES ANALYSIS Current Meter 711
Part 2 of 2 (Continued)

PROGRESSIVE VECTDR DIAGRAM DF HOURLY AVERAGES DF NEOOA - 61
DBSERVATIDN PERIOD 36.5 DAYS FROM 1004 GMT 15 DCT 74.
DEPTH 50.0 METERS.
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B.3. TIME SERIES ANALYSIS Current Meter 711
Part 2 of 2 (Continued)

DEPTH &0.0 METERS.
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B.3. TIME SERIES ANALYSIS Current Meter 711
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 50.0 METERS NUMBER OF OBSERVATIONS = 1753

OBSERVATION PERIOD 36.5 DAYS FROM 1004 GMT 15 OCT 74

MEAN VARIANCE ST-DEV SKEW
(DEG C) (DEG Cl (DEG C)

KURT MAX MIN
(DEG C) (DEG C)

8.70 .44 .66 .65 2.35 10.26 7.45
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8.4. TIME SERIES ANALYSIS Current Meter 603 Nominal Depth: 100m
Part 1 of 2; 16 August - 21 November 1974

Mooring Designation NEGOA 61
Location: 590 34.2 1 N 1450 47.7W
Sensors; Speed, Direction, Temperature

MEAN VARIANCE ST-OEV SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (eM/SEC)

S 5.40 10.89 3.30 5.299 44.65 50.15 1.50
U -1.45 18.91 4.35 -2.036 16.12 8.02 -50.06
V .94 18.19 4.27 .769 7.12 34.88 -10 ..94

S =SPEED
U =EAST-WEST COMPONENT Of VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V

1--
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B.4. TIME SERIES ANALYSIS Current Meter 603
Part 1 of 2 (Continued)

PROGRESSIVE VECTOR DIAGR~M OF HOURLY AVERAGES OF NEGOA - 61
OBSERVATION PERIOD 60.0 DAYS FROM 1036 GMT 16 AUG 74.
DEPTH 100.0 METERS.
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8.4. TIME SERIES ANALYSIS Current Meter 603
Part 1 of 2 (Continued)

DEPTH 100.0 P'\ETER&.

PERIOD UllURS)
jrDJt-__l-tIlJ_---r_n_l....D 1__-t.1

SPECTRA Of CURRENT VELOCITY
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8.4. TIME SERIES ANALYSIS Current Meter 603
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 100.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 1036 GMf 16 AUG 74

MEAN VARIANCE ST-OEV SKEW
(OEG C) (DEG C) (DEG C)

KURT MAX MIN
(DEG C) (OEG C)

5.68

1~

.40 .63 3.65 19.89 9.86 5.05
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B.4. TIME SERIES ANALYSIS Current Meter 603 Nominal Depth: 100m
Part 2 of 2; 16 October - 21 November 1974

Mooring Designation NEGOA 61
Location: 590 34.2 1 N 1450 47.7 1 W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV SKEH KURT MAX MIN
(CM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (CM/SEC)

S 10.95 156.13 12.50 2.204 7.64 72.29 1.50
U -8..15 130.83 11.44 -2.203 8.23 6.37 -71.46
V 3.33 67.56 8.22 1.973 9.12 52.79 -26.57

S =SPEED
U =EAST-HEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NDRTH =POSITIVE V
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8.4. TIME SERIES ANALYSIS Current Meter 603
Part 2 of 2 (Continued)

PROGRESSIVE VECTIJR DIAGRAM Df HOURLY AVERAGE~ OF NEOOA - 61
OBSERVATION PERIOD 36.5 DAYS FROM 1036 GMT 15 OCT 74
DEPTH 100.0 METERS.
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8.4. TIME SERIES ANALYSIS Current Meter 604
Part 2 of 2 (Continued)

I

DEfnt 100.0 I'£TERS.
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8.4. TIME SERIES ANALYSIS Current Meter 603
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 59 34.2N LONG. 145 47.7W
DEPTH 100.0 METERS NUMBER OF OBSERVATIONS = 1753

OBSERVATION PERIOD 36.5 DAYS FROM 1036 GMT 15 OCT 74

MEAN VARIANCE ST-DEV SKEW
(DEG C) (DEG C) (DEG C)

KURT MAX MIN
(DEG C) (DEG C)

8.35 .60 .78 .25 3.10 10.09 5.94
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B.S. TIME SERIES ANALYSIS Current Meter 602 Nominal Depth: 162m
Part 1 of 2; 16 August - 15 October 1974

Mooring Designation NEGOA 61
Location: 590 34.2 1N 1450 47.7 1 W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(CM/SEC) (CM/SEC12 (CM/SEC) (CM/SEC) (CM/SEC)

S 29.54 225.56 15.02 .747 2.86 85.41 3.41
U -7.19 438.17 20.93 -.499 2.46 42.88 -78.64
V -6.87 561.09 23.69 -.302 2.16 53.01 -73.64

S = SPEED
U =EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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B.5. TIME SERIES ANALYSIS Current Meter 602
Part 1 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 61
OBSERVATION PERIOD 60.0 DAYS FROM 0908 GMT 16 AUG 74.
DEPTH 162.0 METERS.
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B.5. TIME SERIES ANALYSIS Current Meter 602
Part 1 of 2 (Continued)

DEPTH 162.0 METERS.
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SPECTRA ()f CURRENT VELOCITY

PERIOD (HOURS)
1J.rDJT---.....11D--........"r+1o-------+.1

• U 8PECl1U1
- y 8PECl1U1

II
I
I
I

10\ 10\

+ +
~ ++ e-I,...
U + U
l&J ~ l&J

~o' ~o'
:E:

U U-- -.

10""' 10""'

.1
FREWENCY (CYCLES/HDlJR)

l~I::---_r_---.'!:"l------JL...:IIt---.t.

FREll.ENCY (CYCLESIHllJR)

ROTARY SPECTRA.

11/ +----+-----+"1r"""T-------+-----+----,.......----+-----t

"IUllTM 8PECl1U1 I
I

10'

10'"

10~r.:l0~---~1-- ---+::~--_......!::l----+---:t:--.....:L-t--L.I-.~-----::t.
fREQlENCY (CYCLES/HOlJR)

178



8.5. TIME SERIES ANALYSIS Current Meter 602
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 6934.2N LONG. 146 47.7W
DEPTH 162.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0908 GMT 16 AUG 74

MEAN VARIANCE 5T-DEV
(DEG C) (DEG C) (DEG C)

5.30 .10 .32

SKEW

6.08

KURT

50.99

MAX MIN
(DEG C) (DEG C)

8.74 4.78
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B.5. TIME SERIES ANALYSIS Current Meter 602 Nominal Depth: 162m
Part 2 of 2; 16 October - 21 November 1974

Mooring kesignation NEGOA 61
Location: 590 34.2 1 N 1450 47.7 1W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (CM/SEC)

S
U
V

35.61
-18.05

-.96

354.25
663.90
631.42

18.82
25.77
25.13

.438
-.106
-.412

2.31
2.38
2.97

86.10 .27
44.91 -84.36
67.18 -84.80

S =SPEED
U = EAST-WEST COMPONENT OF VELOCITY, EAST = POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY, NORTH =POSITIVE V
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B.5. TIME SERIES ANALYSIS Current Meter 602
Part 2 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 61
OBSERVATION PERIOD 36.5 DAYS FROM 0908 GMT 15 OCT 74.
DEPTH 162.0 METERS.
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B.5. TIME SERIES ANALYSIS Current Meter 602
Part 2 of 2 (Continued)

DEPTH 162.0 I'1ETERS.

PERIOD (HOURS)
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B.S. TIME SERIES ANALYSIS Current Meter 602
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 5934.2N LONG. 145 47.7W
DEPTH 162.0 METERS NUMBER OF OBSERVATIONS = 1752

OBSERVATION PERIOD 36.5 DAYS FROM 0908 GMT 15 OCT 74

MEAN VARIANCE ST-DEV SKEW
(DEG C) (DEG C) (DEG C)

KURT MAX MIN
(DEG C) (DEG C)
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APPENDIX C

TIME SERIES ANALYSIS OF DATA FROM NEGOA 62A

C.l Current Meter 598 at 20 meters

C.2 Current Meter 617 at 50 meters

C.3 Current Meter 616 at 100 meters

C.4 Current Meter 600 at 178 meters
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C.1. TIME SERIES ANALYSIS Current Meter 598 Nominal Depth: 20m
Part 1 of 3; 17 August - 16 October 1974

Mooring Designation NEGOA 62A
Location: 590 34.4 1 N 1420 10.5 1W
Sensors: Speed, Direction, Temperature, Conductivity, Pressure

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (CM/SEC)

S 23.96 236.36 15.37 1.536 6.10 97.41 1.50
U -2.85 278.40 16.69 -.594 4.31 78.05 -89.28
V 13.34 345.92 18.60 .675 4.03 95.96 -43.07

S = SPEED
U =EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V

2(1).......-----------------------.-

(f)150
:z
o......
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~1oo
a:::w
(f)
CD
o 50

w m ~ ~ 50 ~ ~ ~ ~ ~
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0:100>
~w
(f)
CD
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O+----,---r---r--.------r--=:..;::..-.,.....-~-___r_-~____.,...__-+
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DIRECTION (DEGREES. TN)
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 1 of 3 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF CURRENTS
OBSERVATION PERIOD 61.0 DAYS FROM 0000 GMT 17 AUG 74.
DEPTH 24.0 METERS.
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 1 of 3 (Continued)

DEPTH 24.0 I£TERS.

PERIOD (HOURS)
1IDJ 100 10 1
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 1 of 3 (Continued)

TEMPERATURE STATISTICS LAT.. 59 34 ...4N LOND. 14'2 10 ..5W
DEPTH 25.0 METERS NUMBER Of OBSERVAJIONS - 2880

OBSERVATION PER.IOO 60 ..0 OAYS fROM ooסס GMT 17 RUG 74

MEAN VARIANCE ST-DE,V
(DEG C) (DEG C) (DEg C)

10.33 2.09 1.44 ....18

KURT MAX MIN
[DEG- C) (DEG- C)

13.10 7.06
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 1 of 3 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.4N LONG. 142 10.5W
DERTH 25.0 MEIERS NUMBER OF OBSERVATIONS = 2880

OOSERVRJION f'ERIlJD 60.0 DAYS FROM 0000 GMT 17 AUG 74

MEAN VARIANCE ST-DEV SKEW
(MMHO) (MMHO) IMMHO)

31.48 1 ..12 1.06 .24

KURT MAX MIN
(MMHO ) (MMHO )

1.87 33.67 29.08
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CONDUCTIVITY SPECTRUM.
PERIOD (HOURS)

1(;000- 100 10 1 .1

r II
I II
I II

lU" I II
r n
I II

I ",t."lac
I "

~ I II
2:: , ":I: , "lU- I

lU-+----r-.....IL..,-.........____r--+
.001 .01 .1 1 10 .

FREQUENCY (CYCLES/HOUR)

201



C
.l

.
TI

M
E

SE
RI

ES
AN

AL
YS

IS
C

ur
re

nt
M

et
er

59
8

P
ar

t
1

of
3

(C
on

tin
ue

d)

HO
UR

LY
AV

ER
AG

ES
OF

CO
ND

UC
TI

VI
TY

DE
PT

H
25

.0
M

ET
ER

S.

s..
.'
O

T
'
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

r

28
\.O

"'J
i

i
j

,
i

t
i
i
i

,
i
i
i

i
i
i

i
i
i

i
,

i
,
i
i
'

i
i
'

I
15

10
5

30
1 6E
P

74

26
~ R
» ,.

~
~
p

i

N o N

15
10

5
3

0
1 OC

T
74

2S
28

..0
J
i
i
i

[
i
i
i

i
i
i

i
i
i

,
i
i
'

,
i

•
i

•
,
i
i
i

i
i

•
I

18 8f
P 74



C.l. TIME SERIES ANALYSIS Current Meter 598
Part 1 of 3 (Continued)

DEPTH STATISTICS LAT. 5934.4N LONG. 142 10.5W
DEPTH 25.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0000 GMT 17 AUG 74

MEAN VARIANCE ST-DEV
(METER) (METERS) (METER)
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0::
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C.l. TIME SERIES ANALYSIS Current Meter 598 Nominal Depth: 20m
Part 2 of 3; 17 October - 16 December 1974

Mooring Designation NEGOA 62A
Location: 59 0 34.4 1 N 1420 10.5'W
Sensors: Speed, Direction, Temperature, Conductivity, Pressure

S
U
V

MEAN
(CM/SEC)

45.44
-12.29
31.71

VARIANCE ST-OEV
(CM/SEC)2 (CM/SEC)

358.54 18.94
635 •17 25 .20
631 .36 25.13

SKEW

.773
-.139
-.314

KURT MAX MIN
(CM/SEC) (CM/SEC)

3.87 120.32 .67
3.32 108.38 -101.24
3.94 117.06 -98.49

S =SPEED
U =EAST-WEST CDMPDNENT crF VELcrCITY. EAST =PDSITIVE U
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 2 of 3 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF CURRENTS
OBSERVATION PERIOD 60.0 DAYS FROM 0000 GMT 17 OCT 74-
DEPTH 24.0 METERS.

N
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 2 of 3 (Continued)

.1

10'

DEPTH 24.0 METERS.
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10'" t----------,r-n+--------t
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 2 of 3 (Continued)

TEMPERATURE STRIISTICS LRI... 59' 34-...4# LlJN(}. 1~ 10 .5W
DEPTH 25.0 METERS NUt:1BER crF OBSERVAITlJNS =' 2880

OBSERVATION PERIOD 60.0 DRYS fROt! 000'0' 0t1J' 16" OCT 74

MEAN VAR lANCE ST-DEV
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 2 of 3 (Continued)

rONDUCTIVITY STATISTICS LAT. 5934.4N LONG. 142 10.5W
DEPTH 25.0 METERS NUMBER Of OBSERVATIONS = 2880

OBSERVATION PERIOD 60_0 DAYS FROM 0000 GMT 16 OCT 74

MEAN VARIANCE ST-DEV SKEW
CMMHO) CMMHO) (MMHO)

29.57 .26 .51 _76

KURT MAX MIN
(MMHO ) (MMHO )

2.75 30.98 28.56
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 2 of 3 (Continued)

DEPTH STATISTICS LAT. 59 34.4N LONG. 14~ 10.5W
DEPTH 25.0 METERS NUMBER OF OBSERVATIONS::;.- 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0000 GMT 16 OCT 74

MEAN VARIANCE ST-DEV SKEW
(METER) (METERS) (METER)

24.55 2.85 1.69 -.09

1--
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C. l. TIME SERIES ANALYSIS Current Meter 598 Nominal Depth: 20m
Part 3 of 3; 16 DecelTlber - 2 February 1975

Mooring Designation NEGOA 62A
Location: 590 34.4 1 N 1420 lO.5 I W
Sensors: Speed, Direction, Temperature, Conductivity, Pressure

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(eM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (CM/SEC)

S 37.24 258.12 16.07 .927 3.74 98.93 1.50
U .77 658.49 25.66 - .. 401 2.95 66.33 -95.76
V 20.80 553.35 23.52 -.325 3.20 90.62 -61.48

S =SPEED
U' =EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V=NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V

o+----.r------r--....----..,..-------.--=T---..----.--..........-....-- ---+
o 30 60 ~ W ~ ~ m ~

DIRECTION (OEGREES~ TN)

120

100

Cf)
Z 80
0-.....a: 60>a::w
Cf) 40a3
0

20

0
0 20 30 40 50 eo

SPEED (eM/SEC)

150

Cf)

6 100-.....a:
>a::w
Cf) 50
a3
o
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 3 of 3 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 62A
OBSERVATION PERIOD 47.7 DAYS FROM 0000 GMT 16 DEC 74.
DEPTH 24.0 METERS.
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 3 of 3 (Continued)

DEPTH 24.0 METERS.

PERIOD (HOURS)
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10'

+ U 8I'£Ct1Ut
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 3 of 3 (Continued)

TEMPERATURE STRTISTICS tAT.,., 59' 34..4N LONG. 142 10.5W
DEPTH 25.0 METERS NL~BER OF OBSERVATIONS = 2337

OBSERVATION PERIOD 48 •.-7 DAYS fRWI ooסס GMT 15 DEC 74

MEAN VARIANCE ST-OEV SKEW
(Om C) (om C) rom C')
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(DEG C) (DEG C)
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 3 of 3 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.4N LONG. 14~ 10.5W
DEPTH 25.0 METERS NUMBER OF OBSERVATIONS = 2337

OBSERVATION PERIOD 48.7 DAYS FROM 0000 GMT 15 DEC 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(MMHO ) (MMHO ) (MMHO ) (MMHO ) (MMHO )

28.02. .46 .68 .22 1.71 29.46 26.66
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C.l. TIME SERIES ANALYSIS Current Meter 598
Part 3 of 3 (Continued)

DEPTH STATISTICS LAT. 59.34.4N LONG. 142 10.5W
DEPTH 25.0 METERS NUMBER OF OBSERVATIONS = 2337

OBSERVATION PERIOD 48.7 DAYS FROM 0000 GMT 15 DEC 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(METER) (METERS) (METER) (METER) (METER)

24.15 5.50 2.35 1.36 17.39 5a.56 15.50
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C.2. TIME SERIES ANALYSIS Current Meter 617 Nonrina1 Depth: 50m
Part 1 of 1; 17 August - 5 October 1974

Mooring Designation NEGOA 62A
Location: 590 34.4 1N 1420 10.5 1W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-C1EV
(CM/SEC) (CM/SEC}Z (CM/SEC)

S
U
V

19.03
-4.16
10.14

117.22
168.92
190.39

10.83
13.00
13.80

SKEW

1.608
-.386

.421

KURT MAX MIN
(CM/SEC) (CM/SEC)

11.08 130.65 1.50
4.71 44.93 -90.91
4.64 98.21 -28.38

S =SPEED
U=EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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C.2. TIME SERIES ANALYSIS Current Meter 617
Part 1 of 1 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 62A
OBSERVATION PERIOD 48.3 DAYS FROM 0102 GMT 17 AUG 74.
DEPTH 50.0 METERS.
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C.2. TIME SERIES ANALYSIS Current Meter 617
Part 1 of 1 (Continued)

DEPTH 50.0 METERS.

PERIOD UIJIJRS)
lJrmr- llD.....-_r-r...ID +-I__---t.l

SPECTRR lJF CURRENT vaocITY
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C.2. TIME SERIES ANALYSIS Current Meter 617
Part 1 of 1 (Continued)

TEMPERATURE STATISTICS LAT. 5934.4N LONG. 142 10.5W
DEPTH 50.0 METERS NUMBER Of OBSERVATIONS = 2319

OBSERVATION PERIOD 48.3 DAYS FROM 0102 GMT 17 AUG 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(OEG C) (OEG C) (DEG C) (DEG C) (DEG C)

6.89

1'=-
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a:
>a=::
l.LJ
CJ)500
CDo

1.01 1.01 1.78 6.45 11.89 5.90

O+--,.....-I:::::::::.----.---...--....;::====t--- ----r-~

4.0 5.0 8.0 7.0 8.0 S.O 10.0 11.0 12.0 13.0 14.0

TEMPERATURE (DEG Cl

TEMPERATURE SPECTRUM.
PERIOD (HOURS)

trifXXJ+-__l......00_"'T""""IllrL-0__...Ll__+.1

10--

Ula
o
l.LJ
CJ

lcr+--___._-----:.~I.IIL.-___._--+

.001 .01 .1 1 10

FREQUENCY (CYCLES/HOUR)

238



C
.2

.
TI

M
E

SE
RI

ES
AN

AL
YS

IS
C

ur
re

nt
M

et
er

61
7

P
ar

t
1

of
1

(C
on

tin
ue

d)

HD
UR

LY
AV

ER
AG

ES
DF

TE
M

PE
RA

TU
RE

DE
PT

H
50

.0
M

ET
ER

S.

1615
10 10

65

30
1 O
CT 74

30
1 SE

P
74

14
.0

13
.0

12
.0

11
.0

-- u1
0.

0

S
9

.0

~
8.

0

7.
0

8
.0

5.
0

N
4.

0
eN \0

18
2D

25
fIJ

9
74

14
.0

13
.0

12
.0

11
.0

-- u1
0.

0

§
9

.0
_

8
.0 7.
0

8
.0

6
.0 4.
0

17
2D

25
SE

P
74



C.3. TIME SERIES ANALYSIS Current Meter 616 Nominal Depth: 100m
Part 1 of 2; 17 August - 16 November 1974

Mooring Designation NEGOA 62A
Location: 590 34.4 1N 1420 10.5 1W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV
(CM/SEC) {QM/SEC)2 (CM/SEC)

SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)

S
U
V

18.10
-4.92
9.39

63.30
135.84
142.61

7.96
11.65
11.94

1.233
.192
.027

5.54
2.91
3.39

57.26 4.92
40.27 -46.04
54.73 -26.52

S =SPEED
U= EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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C.3. TIME SERIES ANALYSIS Current Meter 616
Part 1 of 2 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEGOA - 62A
OBSERVATION PERIOD 60.0 DAYS FROM 0034 GMT 17 AUG 74.
DEPTH 100.0 METERS.
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C.3. TIME SERIES ANALYSIS Current Meter 616
Part 1 of 2 (Continued)

.1

II
I ENERlJY 9I'ECTIUI

l~::---~t::----t.l--~t---~:t.

fREQUENCY (CYCLES/HOUR)

DEPTH 100.0 METERS.

PERlOO (HOURS)
}IIDD lDD 10 1

10 t-----....--n+--------t

10

+ U tft&1IQt
- v llI'EC1IUI

II
II
II

"""tt-
I

SPECTRA OF CURRENT VELOCITY

PER rOD (to.JR5)
lJ.Dr-__1-+DD_---r--n-1....0 1-----t.1

l~::---~t::----t.l-----"+-'!f---~l:t.

fREIJ..£NCY (CYQ.ES/HOUR)

10'

ROTARY SPECTRA.

10' t----+-----+-rr-T-------.......---+---T"""'lrr+---------t

1

"NElllTM lftCTIUt "

l~f::O,....-----t_l,....----+::'.l-----t::----+-----:l:::,....------!.l,....---r---±

fREQUENCY (CYa..ES/HlllJR)

246



C.3. TIME SERIES ANALYSIS Current Meter 616
Part 1 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 59 34.4N L~NG. 142 10.5W
DEPTH 100.0 METERS NUMBER ~F ~BSERVATI~NS = 2880

~BSERVATI~N PERI~D 60.0 DAYS FR~M 0034 GMT 17 AUG 74

MEAN VARIANCE ST-DEV
(DEG C) (DEG C) (DEG C)

5.47 .06 .24
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C.3. TIME SERIES ANALYSIS Current Meter 616 Nominal Depth: 100m
Part 2 of 2; 16 October - 20 November 1974

Mooring Designation NEGOA 62A
Location: 590 34.4 1N 1420 10.5 1W
Sensors: Speed, Direction, Temperature

MEAN VARIANCE ST-DEV
(CM/SEC) (CM/SEC)2 (CM/SEC)

SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)

S
U
V

29.13
-11.60
19.36

80.61
203.61
215.81

8.98
14.27
14.69

.592

.628
-.569

3.30
3.10
3.57

68.19 9.43
43.66 -45.44
67.32 -28.75

S :: SPEED
U :: EAST-WEST COMPONENT OF VELOCITY. EAST:: POSITIVE U
V :: NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V
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C.3. TIME SERIES ANALYSIS Current Meter 616
Part 2 of 2 (Continued)

PRDGRESSIVE VECTDR DIAGRAM DF HDURLY AVERAGES DF NEGOA - 6ZA
DBSERVATIDN PERIDD 34.4 DAYS FROM 0034 GMT 16 DeT 74.
DEPTH 100.0 METERS.
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C.3. TIME SERIES ANALYSIS Current Meter 616
Part 2 of 2 (Continued)

DEPrH 100.0 METERS.
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C.3. TIME SERIES ANALYSIS Current Meter 616
Part 2 of 2 (Continued)

TEMPERATURE STATISTICS LAT. 59 34.4N LONG. 142 10.5W
DEPTH 100.0 METERS NUMBER OF OBSERVATIONS = 1652

OBSERVATION PERIOD 34.4 DAYS FROM 0034 GMT 16 OCT 74

MEAN VARIANCE ST-DEV SKEW
(OEG C) (OEG C) (OEG C)

6.04 .38 .61 1.06

KURT MAX MIN
(OEG C) (OEG C)

3.39 7.90 5.15
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TEMPERATURE SPECTRUM.
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C.4. TIME SERIES ANALYSIS Current Meter 600 Nominal Depth: 178m
Part 1 of 3; 17 August - 16 October 1974

Mooring Designation NEGOA 62A
Location: 590 34.4 1 N 1420 10.5 1W
Sensors: Speed, Direction, Temperature, Conductivity

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(eM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (CM/SEC)

S
U
V

14.08
1.21
3.57

49.42
82.15

151.22

7.03
9.06

12.30

.909

.014
-.099

4.00
2.59
2.96

45.11 1.50
26.01 -25.46
40.65 -31.40

S =SPEED
U =EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V

300,-------------------------,-
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 1 of 3 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF CURRENTS
OBSERVATION PERIOD 61.0 DAYS FROM 0036 GMT 17 AUG 74.
DEPTH 178.0 METERS.
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 1 of 3 (Continued)
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 1 of 3 (Continued)

TEMPERATURE STATISTICS LAT. 5934.4N LONG. 142 10.5W
DEPTH 178.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0036 GMT 17 AUG 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(DEG C) (DEG C) (DEG C) (DEG C) (DEG C)

5.33 .01 .08 -1.05 8.01 5.55 4.73
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 1 of 3 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.4N LONG. 142 10.5H
DEPTH 178.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0036 GMT 17 AUG 74

MEAN VARIANCE ST-DEV SKEH KURT MAX MIN
(MMHO) (MMHO ) (MMHO ) (MMHO ) (MMHO )

32.27 .04 .20 -.12 4.47 32.87 31.60
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C.4. TIME SERIES ANALYSIS Current Meter 600 Nominal Depth: 178m
Part 2 of 3; 17 October - 16 December 1974

Mooring Designation NEGOA 62A
Location: 590 34.4 1N 1420 10.5 'W
Sensors: Speed, Direction, Temperature, Conductivity

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(CM/SEC) (CM/SEC)2 [CM/SEC) (CM/SEC) (CM/SEC)

S 21.32 125.90 11.22 .749 3.12 62.22 1.50
U -4.67 154.71 12.44 -.525 3.50 30.04 -53.40
V 11.63 268.58 16.39 -.324 3.14 55.72 -42.20

S = SPEED
U =EAST-WEST COMPONENT OF VELOCITY. EAST =POSITIVE U
V =NORTH-SOUTH COMPONENT OF VELOCITY. NORTH =POSITIVE V

200...------------------------.-

(J)150
z
o-....
0:100>
0::::
W
(J)
lD
o 50

8070so30 40 50

SPEED (CM/SEC)
2010

O-F------r--....---........,.---r------,--==:!:::t----r----+
o

2OO~----------------------r

(J)150
z
o-....
0:100>
0::::
W
(/)
lD
o 50

30 so ~ ~ ~ ~ m ~ m ~ ~ ~

DIRECTION (DEGREES. TN)

269



C
.4

.
TI

M
E

SE
RI

ES
AN

AL
YS

IS
C

ur
re

nt
M

et
er

60
0

P
ar

t
2

of
3

(C
on

tin
ue

d)

HO
UR

LY
VE

CT
OR

AV
ER

AG
ES

O
f

SP
EE

D.
DE

PT
H

17
8.

0
M

ET
ER

S.

15
10

5
25

18
20

OC
T

74

o
I

,
•

i
i
i
i
i
i

,
i

•
i
i
i
i
i
i
i
i
i

j
,

i
,

i
I,

,
i

i
'

i
,

J

6080
I

,

W ~4
O !2O

N .....
.

o

80
I

I

60 - 14
0

~ 20 o
I

•
•
.

i
,
i
i
i

,
i

•
i
i
i
i
i
i

i
i

,
•

•
i
i
'
i
i
i

i
,
i
i
'

,

17 N
JV 74

20
25

3
0

1 0
0

:
74

5
10

15



C
.4

.
TI

M
E

SE
RI

ES
AN

AL
YS

IS
C

ur
re

nt
M

et
er

60
0

P
ar

t
2

of
3

(C
on

tin
ue

d)

HO
UR

LY
VE

CT
OR

AV
ER

AG
ES

OF
DI

RE
CT

IO
N.

DE
PT

H
17

8.
0

M
ET

ER
S.

15
10

5
30

1 N
JV 74

18 lE
T

74

3
6

0
ii

j
j

•
•

i
i
'
i
D

i
i
'
P

.
i

.'
1

1
1

1
1

1
::

&
1

,.
,

J
h

i
i
i
.
i
.
_

j
I
i

1
1

1
1

1
•
•

j
i

W
i

I
i
i
i

'i
i
f
.

27
0 90 o

"
i'

-
i
'i
''
''

'
i

'W
I'

"
«'

,
IB'

'
i
·'

,
I
i
'

i
'
\
'

"
.

•
i

•
I

i
«

J
i
i
'

,
"I

"1
'"

i'
'i

'
,'

''
.'

'i
"

i
IS

i
II

'
,

- j! - ~
18

0

~ ... 1:
2

N .....
.. .....
.

38
0

II
'

j
I

\I
•

A
i

I
O

UI
1I

iU
I

,l
il
t)

L
J

1
1

'
'I

I
'

,
.Ii

D
U

Q
\J

A
_

"
II

It
I
I
'

,
r

,
II

II
I

I
I

27
0

- j! ... ~
18

0 i 1:
2

90 o
"
.

"
,

'
J
.
',

,
i
'

1"
1"

',8
"
i
'

i'
"

"
i
n

i
'

i"
'"

i
'

,
"'

1'
"

I'
,

•
i

'.
'''

I,
I

,"
'
i

I
'J

Q
"

,

17 N
JV 74

20
26

30
1 lE
e

74

5
10

15



N '-
l

N

C
.4

.
TI

M
E

SE
RI

ES
AN

AL
YS

IS
C

ur
re

nt
M

et
er

60
0

P
ar

t
2

of
3

(C
on

tin
ue

d)

HO
UR

LY
AV

ER
AG

ES
OF

EA
ST

-W
ES

T
C
O
M
P
O
N
E
~
T
S

OF
CU

RR
EN

T
VE

LO
CI

TY
DE

PT
H

17
8.

0
M

ET
ER

S.
60

I
I

... !
3

0

I
j

V"
ln

"
"

1'"
II

IIW
11

II
II

n
l
l
~
I

11
11

R
I

R
II

141
111

.•
.i

t
M
~
'

~
fI

~I
..

I
II

1'
¥\

;M
ll

l
11

P
i

~
0

IIV
lI

FI
f\

1
\A

i
I

P
lr1

4b
trl

fj - ... ;-3
0

-8
0
I
i
i
i
i
i
i
i
i

i
,
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

i
,

18
20

OC
T

74

25
5

10
15

60
I

I

is
o - ~

0
II

~
1'

\
I
,~

.
f'

I
I'I

J
IA

V\
.A

"'~
.In

.
ria

.
II

It.
1\1

1
"
'
"\

f"
1

""A
A

I
•

.1
\1

1
Il.

/I
"
"

"I
A

I
II

.. ;-3
0
~
I

,
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

i
i

j
i
i
i

i
,

,
i

,

17 tIJ
V 74

20
25

3
0

1 IE
:

74

5
10

15



C
.4

.
TI

M
E

SE
RI

ES
AN

AL
YS

IS
C

ur
re

nt
M

et
er

60
0

P
ar

t
2

of
3

(C
on

tin
ue

d)

HO
UR

LY
AV

ER
AG

ES
O

f
NO

RT
H-

SO
UT

H
CO

M
PO

NE
NT

S
Of

CU
RR

EN
T

VE
LO

CI
TY

DE
PT

H
17

8.
0

M
ET

ER
S.

eo
1

I

-8
0
'
i
i
i
i
i

j
i

,
i
i
i
i
i
i
i
i
i
i
i
i
i
i
'
i
i
i
i
i
i
'

16
10

6
so

1 NO
V

74

25
18

20
OC

T
74

II
IA

n
'V

II
\,

II
'·1

1
I
'"

11
11

'
\

IJ
I"

I~
~

."
II

~
II

'I
W

I
,
.•

BS
O

il
.

l; .... j!
:-

3
0

;j!: 1
30

N .....
.

w

eo
i

i

j!: Is
o

UI
I

II
•

.,
II

I'
"

II
II

I
V

I'
III

I
,

~
'
t
l
i

I
.

u,
V

¥
-

,
8

,
'I

"
l

IS
0

I
•

•
l; .... i-3

0 -e
o'

j
i
i
i

i
,
i
i
i
i
i
i

i
i

j
,
i
i
i
i
i
i
i
i
i
i
i
i

i
J

17 NO
V

74

20
25

S
O

l lE
t

74

6
10

16



C.4. TIME SERIES ANALYSIS Current Meter 600
Part 2 of 3 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF CURRENTS
OBSERVATION PERIOD 60.0 DAYS FROM 0036 GMT 17 OCT 74.
DEPTH 178.0 METERS.
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 2 of 3 (Continued)
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 2 of 3 (Continued)

TEMPERATURE STATISTICS LAT. 5934.4N LONG. 142 10.5W
DEPTH 178.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0036 GMT 16 OCT 74

MEAN VARIANCE ST-DEV
(DEG C) (DEG C) (DEG C)

5.58 .08 .29
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 2 of 3 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.4N LONG. 142 10.5W
DEPTH 178.0 METERS NUMBER OF OBSERVATIONS = 2880

OBSERVATION PERIOD 60.0 DAYS FROM 0036 GMT 16 OCT 74

MEAN VARIANCE ST-DEV SKEW
(MMHO) (MMHO) £MMHO)

32.14

(0 1500
zo-I--
§; l(1X)
0:::'
W
(0
m
0500

.07 .26 -.62

KURT MAX MIN
(MMHO) (MMHO)

4.40 33.02 30.11

m~ ~~ ~~ ~~ ~~ ~~ ~~

CONDUCTIVITY (MMHO)

CONDUCTIVITY SPECTRUM.
PERIOD (HOURS)
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C.4. TIME SERIES ANALYSIS Current Meter 600 Nominal Depth: 178m
Part 3 of 3; 16 December 1974 - 2 February 1975

Mooring Designation NEGOA 62A
Location: 590 34.4 1 N 1420 10.5'W
Sensors: Speed. Direction. Temperature. Conductivity
t1EAN VARIANCE ST-OEV SKEW KURT MAX MIN

(CM/SEC) (CM/SEC)2 (CM/SEC) (CM/SEC) (CM/SEC)

S
U
V

23.22
-1.94
9.39

134.20
191.92
389.47

11.58
13.85
19.74

.862
-.148
-.102

4.42
2.49
3.01

84.71 1.09
31.84 -42.16
83.99 -46.69

S =SPEED
U =EAST-WEST COMPONENT Of VELOCITY. EAST =POSITIVE U
V =NORTH-SOllTH COMPONENT Of VELOCITY. NORTH =POSITIVE V

150.,....-----------------------r

Cf)

~100....
l-
a:
>a:::
IJJ
Cf)50
CDo

w m ~ ~ 50 ~ ~ ~

SPEED (CM/SEC)
90 100

IOO...----------------------r

~

Cf)
z
8 60
l-
a:
>
f5~
Cf)
aJo

20

a+----,.--.--..,..------,r--"""'"'T'"--,--r---~-...,....._-r____,_-_+a ~ ~ 90 ~ ~ ~ m ~ ~ ~ ~ _
DIRECTION (DEGREES. TN)
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 3 of 3 (Continued)

DEPTH 178.0 METERS.

PERIOO (tDJRS)
lJfDJt-__-lllll_-r"""'IIr+ID---+-1__--t0l

SPECTRA OF CURRENT VELOCITY

PERIOO (HOURS)
lJfDJt-__-lllll_-r"""'IIr+ID---_---t.1

+ U 8I'ECTIUt
- V tI'EI:11UI

10'

ur'

1·~e__---r----.1:"I-..JII-r----:i:.

fREQUENCY (CYCLE5/HDI.JR )

10-&

.1
fREHNCY (CYCLE5/HOUR)

RDTARY SPECTRA.

10' t--------1r"""....----------....,....,..---------t
f'UBITIVE 8I'£C11Ut

- 1
FREQlENCY (CYCLES/HOUR)

-.1-I

10'
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 3 of 3 (Continued)

PROGRESSIVE VECTOR DIAGRAM OF HOURLY AVERAGES OF NEOOA - 62A
OBSERVATION PERIOD 47.7 DAYS FROM 0036 GMT 16 DEC 74.
DEPTH 178.0 METERS.

N
4OO+--_.L....-_----I__~r---..........--..........--....L...---~-__+

250

O+---r-------r--........,...--.....,....-~=_r__--.......___--~-__4_E
o &0 100 150 200 400

KILOMETERS

100

50

CJ:l

ffi200
~

~
o
...J

~ 150
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C.4. TIME SERIES ANALYSIS Current Meter. 600
Part 3 of 3 (Continued)

TEMPERATURE STATISTICS LAT. 5934.4N LONG. 142 10.5W
DEPTH 178.0 METERS NUMBER OF OBSERVATIONS = 2337

OBSERVATION PERIOD 48.7 DAYS FROM 0036 GMT 15 DEC 74

MEAN VARIANCE ST-DEV SKEW KURT MAX MIN
(DEG C) (DEG C) (DEG C) (DEG C) (DEG C)

5.96 .13 .35 .26 3.16 7.03 4.64

1::'"

C1Jz 1000
0-I-- -a:
>
0:::
W
C1J 500m
0

0 I l
4.0 5.0 B.O 7.0 8.0 g.O 10.0 11.0 12.0 13.0 14.0

TEMPERATURE (DEG CJ

TEMPERAlllRE SPECTRUM.
PERIOD (HOURS}
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-
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10--
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.001 .01 .1 1 10

FREQUENCY (CYCLES/HOUR)
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C.4. TIME SERIES ANALYSIS Current Meter 600
Part 3 of 3 (Continued)

CONDUCTIVITY STATISTICS LAT. 5934.4N LONG. 142 10.5W
DEPTH 178.0 METERS NUMBER OF OBSERVATIONS = 2337

OBSERVATION PERIOD 48.7 DAYS FROM 0036 GMT 15 DEC 74

MEAN VARIANCE ST-DEV SKEW
(MMHO) (MMHO) (MMHO)

32.59

Cf.)

~ 1000.....a:
>
0=:

llS500
(D
o

.09 .31 -.53

KURT MAX MIN
(MMHO ) (MMHO )

4.36 33.47 31.01

33.0 S4.0
o+--....,......----r--r--..,.....-----t"'-S---.....---rI----J'---+
m~ ~~ m~ m~ ~~ ~~ ~~

CONDUCTIVITY (MMHO)

CONDUCTIVITY SPECTRUM.
PERIOD (HOURS)

1~rm+-__l..L.DO_.,....,,1r'-0__....L1__+.1

1ue+-----r-----'-....---....I.-..j---+
.oD1 .01 .1 1 10
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