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DRIFTING BUOY DATA FROM WESTERN TROPICAL PACIFIC FOR THE PERIOD

FEBRUARY 1,1986 THROUGH FEBRUARY 28,1989

INTRODUCTION

This report contains satellite-tracked drifting buoy data collected in the
Western Tropical Pacific Ocean as part of The People’s Republic of China
and U.S. cooperative study air-sea interaction in the Western Tropical
Pacific program. This data report will cover the deployed drifting buoy

from cruise 1 to cruise 4. table 1 details deployment time and locations
and end time and locations of each buoy.

DATA ACQUISITION

The buoy data are collected by the ARGOS data collection and location
system, which offers «capabilities for the 1location of fixed and moving
platforms and the collection of sensor data transmitted by platforms
located anywhere on the Earth’s surface.

The space segment of the ARGOS system usually consists of two
operational orbiting satellites, carrying the ARGOS Data Collection System
(DCS) . The satellites are equipped with receivers that pick up messages
transmitted by buoys within the satellite’s coverage. Each buoy contains a
platform transmitter terminal (PTT), providing the up-link between buoy and
satellite. All PTT’s transmit on the same frequency (401.650 MHz) and at
regular intervals of 60 to 90 seconds. Message . duration is less than
1 second. Message reception is on a random access basis. These data are
formatted and stored on magnetic tape, then each time the satellite passes
over one of the three telemetry stations the data on tape are transmitted
to the ground station. When the satellite has completed data transmission
for a particular pass, the received data are transmitted to the National
Environmental Satellite Service Center at Suitland (Maryland) where the
data that concern the ARGOS system are separated and sent to the ARGOS
Data Processing Center, Landover Maryland. The center processes the data,
determining platform positions and extracting sensor data. A magnetic
tape with all buoy data for the previous month is received at Atlantic
Oceanographic and Meteorological Laboratory once a month where further
data reduction is done.

BUQOY CONSTRUCTION AND HARDWARE

The drifting buoys were designed and constructed at AOML (Bitterman and
Hansen,1986) . These buoys designs were released with a 10 m length x 0.5 m
diameter subsurface drogue, centered at a depth of 15 meters. Drogues were
used of the holey socks design.



DESCRIPTION OF SENSOR

Sea surface Temperature. Water temperature is measured with a precision
thermistor held against the inside wall near the 1lower end of the tube
by urethane foam. Its temperature versus resistance characteristics are
kxnown to within +0.1 drgrees Celsius, and the overall accuracy of the
measurement is estimated at 0.2 degrees Celsius, not taking into
considerration any heating effect on the tube by incident sunlight.

DATA PROCESSING

After separating the buoys by hemisphere,the first step was to eliminate
positions that imply accelerations greater than 0.00134 cm/sec? . The
temperatures are edited by first discarding those that are less than 17°C
and greater than 35°C, and-also temperature changes greater than 3.0 C per
day. The second step is to interpolate locations and temperatures at equal
six~hour intervals using a method of interpolation known as Kriging.(Mayra
C. Pazos,1988) .

Kriging is extensively used in application to two and three~dimensional
analyses in mining engineering, and other terrestrial applications. It is
similar in philosophy to the method frequently used in analyses of meteoro-
logical and oceanic fields, and is discussed briefly by Gandin(1963), but
also has some significant differences. An extensive discussion of Kriging
can be found in Journel and Huijbregts(1978).

Each of our variables, latitude, longitude, and sea surface temperature,
is treated as an independent sequence of values in time. Values of these
parameters are interpolated at uniform six-hour intervals as a linear

combination of near by observed values,i.e.,

n .
. N .

L]
in which X, is an estimated value at a time to be interpolated for, X, are
the values observed at nearby times, and W, are weights to be selected in
such a way as to obtain the Dbest interpolated values. "Best" can be
qualified in many ways. The weights used in Kriging are determined so as to
obtain estimates that have zero mean difference, and minimm mean square
difference relative to the true field values. That is

E(x - x*) =0 (2)

E(x - x*)? = minimum. (3)

Use of equations (1) and (2) leads to

2 .
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wi =1, . ' (4)
i=]l

Similarly, substitution of (1) into (3) and differentiating with repect to
the coefficients leads to the set of equations

n
wj Yij -+ x = Yoi’ (i=1’2’ ..-n), (5)
FH

in which )\ is the Lagrange multiplier associated with minimizing (3)
subject to the unbias constraint (4), and

Yij -% E(xi - xj)z' (6)

The function v;4 , expressed as a function of the time difference between
points of interest is called the variogram, but is more familiar to oceano-
graphers and meteorologists as the struture function. It is presumed to be
known or to be determinable from the data to be interpolated. As a
practical matter, a single structure function is taken to represent all
parts of a particular data element.

A useful feature of the method is that together with the interpolated
series it provides with each interpolated value a quality measure in the
form of a "Kriging variance," or mean square uncertainty of the analysis,

n
o = E(x - x)? = Z Vi Yg — A (7
=1

Software packages are commercially available to perform the matrix opera-
tions.For this work we used KRIGPAG subroutine GKRIGQ. KRIGPAK is a UNIRAS

corporation product. The functional representation of the structure func-
tions needed for this procedure were taken from Hansen and Herman(1989).

DATA DISPLAY

Table 2 shows conversion from Julian day to day,month,and year.Bar
charts that illustrate buoy lifetimes are shown in Fig.l and Fig.2.
Monthly displacement of buoys are shown from page 16 to page 28.
Trajectory and time series plots for each buoy are displayed from page 29
to 126. Trajectory plots are marked with a star to denote the beginning of
buoy life or Dbeginning for this period, open circles denote end of
trajectory, closed circles show loss of drogue. On the time series plots
some temperature records are shorter than velocity records on a particular
buoy. This occurs mostly when the battery voltage becomes low, resulting in
erroneous temperature data, although position data are still reliable.
The temperature data judged to be in error were deleted.
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Table 1: Drift Buoy History

LOST ! DAYS ! DAYS !

I BUOY !DEP.DATE ! DEP ! DEP | END DATE !

! ! ! ! ! ! DROGUE ! OF !DROGUE!
'No.” ID !'M DY !'LAT ! LON !" M DY ! M DY ! LIFE ! LIFE !
! ! ! 1 ! 1 ! 1 !
1-1 3084 2 38 0.06 -164.89 2 16 87 9 7 86 378 216
1-2 3085 2 4 86 -3.03 -164.96 3 10 86 3 10 86 34 34
1-3 3086 2 5 86 -1.36 -164.73 4 16 86 4 16 86 70 70
1-4 3087 2 4 86 =-2.08 -164.87 7 13 86 5 28 86 159 113
1-5 3088 2 3 86 1.00 -164.00 1 28 87 1 28 87 359 359
1-6 3089 2 4 86 3.05 -164.00 4 23 87 10 24 86 443 262
1-7 3090 2 3 86 1.96 -164.80 12 20 86 12 20 86 320 320
2-1 2240 11 30 86 0.00 -141.50 8 13 87 8 13 87 256 256
2-2 3143 12 12 86 =-0.04 -164.90 10 26 87 10 26 87 318 318
2-3 3144 12 04 86 0.00 -157.00 12 30 86 12 30 86 26 26
2-4 3145 12 16 86 =3.70 -165.26 8 7 87 8 7 87 236 236
2-5 3146 11 24 86 10.00 -127.90 1 2 87 1 2 87 39 39
2-6 3147 11 24 86 10.00 -129.90 12 15 86 12 15 86 21 21
2-7 3148 12 10 86 1.90 -165.03 7 4 87 7 4 87 206 206
2-8 3149 12 10 86 4.00 -165.04 11 26 87 11 26 87 351 351
2-9 4800 12 13 86 =-1.90 -165.03 2 22 87 2 22 87 71 71
2-10 4801 11 25 86 8.00 -129.90 4 2 87 4 2 87 128 128
2-11 4802 12 9 86 5.30 -164.90 2 11 87 2 8 87 64 61
2-12 4803 1 27 87 =-2.00 -165.00 10 31 87 11 1 87 277 278
2-13 4804 1 27 87 2.10 -164.70 11 16 87 11 14 87 293 291
2-14 4805 1 27 87 =-0.03 -164.70 2 3 88 2 388 372 372
3-1 4828 10 14 87 5.00 -165.00 1 29 88 1 29 88 107 107
3-2 4829 9 29 87 7.90 -135.00 3 27 88 3727 88 180 180
3-3 6850 10 18 87 0.00 -165.00 8 15 88 8 15 88 302 302
3-4 6851 10 20 87 =-4.80 -165.00 4 30 89 0 0 © 558 * 558
3-5 6852 9 28 87 7.90 -129.90 10 16 87 10 17 87 18 19
4-1 6870 5 18 88 -0.01 -165.00 4 28 89 11 17 88 345 * 183
4-2 6879 5 1 88 10.22 -129.17 5 23 88 5 23 88 22 22
4-3 6880 5 16 88 5.01 -164.96 4 30 89 11 29 88 349 * 197
4-4 6882 5 1 88 8.01 -130.03 5 11 88 5 11 88 10 10

TOTAL 55838 34090

* The buoys 3-4, 4-~1 and 4-3 were still transmitting
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Figure 3. Buoy with drogue
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