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DATA FOR EPOCS/FGGE DRIFTING BUOYS:
FEBRUARY 1979 THROUGH OCTOBER 1980

INTRODUCTION

Since February 1979, AOML has intermittently deployed satellite-tracked
drifting buoys in the eastern tropical Pacific as part of the EPOCS and FGGE
experiments. This data report will cover the first 31 of these deployments
with data through October 1980. Table 1 details the deployment times and
locations of these buoys. Most of these deployments were in the South
Equatorial Current (SEC) and a few were deployed in the North Equatorial
Countercurrent (NECC). When all the buoy tracks are combined, the geographic
coverage is quite extensive in the region from 15°N to 15°S, and 80°W to 140°W
with limited additional coverage in surrounding areas.

BUOY HARDWARE

A1l of the buoys used in this project were of similar design although
there were some variations in the type of environmental sensors carried. The
buoys were designed and constructed by the Polar Research Laboratory, Inc., in
cooperation with the NOAA Data Buoy Office. The basic buoy consists of a
cylindrical spar buoy with a conical flotation collar and a ballasted 2 m by
10 m windowshade drogue attached to the surface float by a 30 m nylon tether
(see Figure 1). Three of the buoys (2217, 2220, and 2225) used a 100 m nylon
tether. A variety of environmental sensors have been used, including water
temperature, atmospheric pressure, wind speed, drogue tension, and internal
battery voltage (see Table 1),

The data collection and buoy location were performed by Service ARGOS.
With the ARGOS system, a data message is transmitted by each buoy approxi-
mately every 51.4 seconds. Whenever a satellite (one of the TIROS-N or NOAA-6
series) is in receiving range, the data message and the Doppler signals from
which the position coordinates of the buoy are calculated are recorded. This
information is relayed through a ground station to Service ARGOS in Toulouse,
France, where preliminary processing is done. The data are compiled and then
made available to the system users in a computer compatible magnetic tape
format. Further data reduction and analysis was performed at AOML.

DESCRIPTION OF SENSORS

(1) Water Temperature. Water temperature was measured by a thermistor which
was embedded in the buoy hull at a depth of about 1 m. The buoy elec-
tronics convert the resistance of the thermistor to an eight-bit digital
word (0-255 decimal) giving a least count resolution of about 0.156°C.
Cal;brations provided by PRL give a stated minimum accuracy of 1°C (0.3°C
rms).

(2) Drogue Sensors. Two different types of drogue sensors have been used.
The first type consists of a mechanical assembly which- transmits the
tension in the drogue tether to a strain gauge device which in turn




provides an electrical output proportional to the tether tension. This
signal is then digitized by the buoy electronics. The second type of
sensor is similar except that instead of providing a record of the actual
tether tension, it provides an "“on-off" signal depending on whether the
tether tension exceeds some threshold. The drogue sensor data are
summarized in Figure 2.

(3) Wind Speed Sensors. The wind speed sensors vary from buoy to buoy but
all involve a rotor mounted on the top of the buoy which activates a
counter each revolution of the rotor. These counts are scaled and stored
for subsequent transmission. The transmission to the satellite includes
both the current instantaneous wind speed counts and the output of a
buffer which contains a running, weighted average of the past 512
instantaneous wind speed counts. This results in a wind speed record
that has essentially undergone a low-pass filter with a 1/e time constant
of 7.3 hours. The wind speeds shown are the low-pass filtered winds.

(4) Atmospheric Pressure Sensors. As on other buoys deployed as part of the
FGGE experiment, a Paros atmospheric pressure sensor was installed.
Calibrations were provided by the PRL and accuracies are given as plus or
minus 1 mb (0.6 mb rms). These data were included as part of the FGGE
data base and will not be presented here.

DATA PROCESSING AND DISPLAY

The raw data on the tapes supplied by Service ARGOS are translated and
converted to engineering units (for those buoys for which Service ARGOS has
not already applied the correct calibration equations) and sorted by buoy
identification number, then stored as disk files ("B" files) on our computer
system. The position data are then edited to remove spurious points which
imply an average speed hetween two fixes of greater than 3 knots, and then
further smoothing and interpolation to uniform six-hour intervals is per-
formed. The smoothed position data are also used to compute north-component
and east-component velocities for each six-hour interval. These velocities
are then sorted by Marsden squares and archived for further analysis.

The sensor data can be plotted directly from the "B" files in one of
three ways: (1) raw data; (2) data smoothed by a three-point triangular
filter; or (3) data block-averaged over one-day intervals.

The basic data from the drifting buoys are displayed here 1in several
forms: trajectory plots, time series plots, and monthly composites.

The trajectory plots are simply the sequence of smoothed six-hourly
positions. In addition to the actual trajectory, we have indicated the actual
deployment position, which sometimes occurred several days to a few weeks
before regular position reports were received.

The time series plots include the north-component and east-component of
buoy velocity, the near-surface water temperature, and wind speed. The buoy
velocity components have been further smoothed by passing through a three-
point triangular running average. The temperature data have been block-
.averaged over daily intervals and out of range points have been eliminated.



Only a few of the buoys contained wind speed sensors and these sensors had
mostly lifetimes; only those wind speed data deemed "good" have been plotted.

The monthly composite plots consist of one vector for each buoy repre-
senting the dislacement for that buoy during the indicated month, The
associated speed scale applies only to those buoys which transmitted data for
the entire month,

Buoys 2229, 2232, and 2236 have been cut off at day 609 for this report.
The remainder of the data from these buoys will be presented in a future data
report. Buoys 2232 and 2217 have been split into two parts because of gaps in
the data. For the trajectory plots, buoys with lifetimes greater than about
400 days have been plotted in two sections for ease in display. In addition,
several areas of complicated motion have been enlarged for greater clarity.
Buoy 2206 failed almost immediately after launch and no data from it has been
included in this report. The star symbol denotes the point of deployment and
the numbered crosses denote location during subsequent Julian days. Closed
triangles denote the day the drogue was off. Open triangles show the day that
the drogue might have been off, but not certain.
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Julian Day Conversion.
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Figure 5. Time series of velocity and sensor data for drifting buoy 2201.
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Figure 12. Time series of velocity and sensor data for drifting buoy 2205.
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Figure 14. Time series of velocity and sensor data for drifting buoy 2207.
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Figure 14. (Continued).
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Figure 16. (Continued).
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Figure 19. Time series of velocity and sensor data for drifting buoy 2209.
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Figure 19. (Continued).
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Figure 21. Time series of velocity and sensor data for drifting buoy 2211.
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Figure 24. Time series of velocity and sensor data for drifting buoy 2212.
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Figure 26. Time series of velocity and sensor data for drifting buoy 2213.
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Figure 29. Time series of velocity and sensor data for drifting buoy 2214.
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Figure 29. (Continued).
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Figure 31. Time series of velocity and sensor data for drifting buoy 2215.
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Figure 33. Time series of velocity and scnsor data for drifting buoy 2217.
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Figure 39. Time series of velocity and sensor data for drifting buoy 2222.
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Figure 41. Time series of velocity and sensor data for drifting buoy 2223.
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Figure 43. Time series of velocity and sensor data for drifting buoy 2225.
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Figure 45. Time series of velocity and sensor data for drifting buoy 2226.
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Figure 45. (Continued).
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Figure 47. Time series of velocity and sensor data for drifting buoy 2229.
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Figure 47. (Continued).
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Figure 49. Time series of velocity and sensor data for drifting buoy 2231.
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Time series of velocity and sensor data for drifting buoy 2232.
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Figure 56. Time series of velocity and sensor data for drifting buoy 2235.
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Figure 58. Time series of velocity and sensor data for drifting buoy 2236.
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Figure 58. (Continued).

129

510



L

"15¢2 Aonq Builylap jo Auojoafed) *gg aunbi4

1522 A0ng

9% LA 99 B4 TE [§ =6 E8 TE o 20T &00 MOT SOf 807 L0L A0 80f O 21

ULd i
| _N \\\\\ mu#uWw G2e
T & CO¢E <
- a——
|

o
]
L)
-t
el
54
+
i
on
e
ftel
]
1
r
n
%
o
o
o
fomi}
f ol
-—

93 L8 93 107 207 200 ROU SO 9971 4iGL 301 861 011 Iff 211

%

130



fax
e
vee

]
-

AY]

e

2%
e
ok
14
e
us
g
wed
wh
[a¥

e
[
e
oo
d

e

(3%

Jud

[l

e
LU

(
(0
M
f
/
A
By
\
\\
Y
7.
)
/
Tg)
<
/)
N
/
/
TQ)
110
/ M

131

el

Continued

BUOY 225I

(Continued).

Figure 59,



Degrees C m/sec m/sec

m/sec

90
60
30

-30
~-B0

90
60
30

-30
-60
-390

Ll T 1 T\ T S T b B )
W = W Ul d D e

s
o n

o v & O o

BUOY 2251
_EAST VELQCITY

132

PPN i\ /\v;\vrxvr\v/\vf\ WA Af
y Vv V\\”V\‘v\/\f\’\/\/ \oa ]
v \/\“\/\ /
160 170 80 190 500 P10 a0 530  Su0 S50 Se0 50 a0 pao
NOABTH VELACITY
J!\
\VA EA A ALAANY Y \ A Mn/\f
W"UVVVVV‘\}WV\«/\} T v
80 T30 180 180 200 S0 $20 530 UG S50 560 530 580 290
TEMPERATURE
AM
Vd T - \
e VM
160 170 160 180 500 10 520 530 500 550 560 50 S5m0 290
HIND SPEED
160 70 180 190 200 D10 530 B30 U0 550 Be0 590 BE0 290
JULIAN DAYS
Figure 60. Time series of velocity and sensor data for drifting buoy 2251.
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Figure 60. (Continued).
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Figure 62. Time series of velocity and sensor data for drifting buoy 2252.
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Figure 64. Time series of velocity and sensor data for drifting buoy 2254.
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Figure 64. (Continued).
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Figure 68. Time series of velocity and sensor data for drifting buoy 2257.



BUOY 2257

150 . — _EAST VELGCITY
100
50
§ 0l .V\//\-\ a_v-/\vr—-., P )} /\U/\Vr‘\ PN
2_50\/" \V4 V\’\/\AVAVW/\/\/\/\/\/“/T A
-100
-150 . . . . . \ \ . . :
380 280 300 310 520 330 S0 S50 560 570 580 540 hLao Lto
150 NORTH VELACITY
100
50
ié 0 /\\/\/ WMA‘AWA\/AVAWLWAVAVA \/\juﬂ\;/\v/\ ,.w_r\‘
£ -50
~-100
-150 . . . . - .
360 530 500 D10 520 530 Su0 550 580 570 580 590 hoo Lto

31 TEMPERATURE

EEW

Degrees C

580 590 500 510 520 530 SU0 550 560 590 580 530 oo hio

12 WIND SPEED

g . ﬁ I

g 3@“ BV N V. WY Y VA W
NUIATARA U AT A Y L2 WERAY,
0 ’ v I, ) U
580 590 500 510 3520 530 SU0 550 560 570 580 580 hoo  lig

JULIAN DAYS

Figure 68. (Continued).
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Figure 69. . . : '
Arrows Iindicate position of buoy at beginning and

of month and direction of travel.
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Figure 71.

Arrows indicate position of buoy at beginning

of month and direction of travel.
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Figure 72.
Arrows indicate position of buoy at beginning and end

of month and direction of travel.
154



- gt
a0 i Pi

0
o

180 1710 LR 150 140 ! 129 114 00

Janbary| 1980 |

-10

130

120

120

116
114

Hut

104

20

40

N

10

{
-0 J— i SR
1an 170 1E0 150 140 130 1240 14 100 a4 i i
160 170 180 150 141 130 120 114 HUL an a0 i

24

10

N
\,\_H
Y
<

s o
a0 Bt

’ — 2{] [ree—
160 170 1ED

150 14n 130

Figure 73.

Arrows Indicate position of buoy at beginning and end

of month and direction of travel.
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Figure 74.
Arrows indicate position of buoy at beginning and end

or ,A*-onth and direction of travel.
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Figure 75.
Arrows indicate position of buoy at beginning and end

of month and direction of travel.
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