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Estimation Error of Traveling Velocity of ARGOS Drifters T

Haruo ISHIT*

Abstract

In order to estimate the errors in posiotioning and determining the velocity of ARGOS
platforms, the records of latitude and longitude of nine platforms which were located in the office
of Hydrographic Department are statisticaly analyzed. Data of distance between satellite-
determined position and the located position are also analyzed. It is shown that both histograms
of latitude-deviation and longitude-deviation from those of the located position are agreed well
with the normal distribution, respectively. Probability density functions for velocity as well as
distance, therefore, are subjected to x (kai) -distribution with second degrees of freedom. Obtained
histograms of velocity and distance are likely similar to such x-distributions.

For the data of this study, averaged error of spurious velocity of motionless ARGOS platforms,
which are caused by satellite-positioning error itself and irregularity of time-interval for posiotion-
ing, is estimated to be about 7em/sec with standard deviation of 7.4cem/sec. Thus, individual drifting
velocity of surface drifter in adjacent sea to Japan, is considered to include above order of velocity

€Irror.
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Fig.1 Scattering diagram of differences of lati-
tude and longitude from those of located
ARGOS platforms at the office of Hydrogra-
phic Department.
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Fig.2 Histogram for the differences of latitude
(upper panel) and longitude (lower panel)
from those of ARGOS platforms located at
the office of Hydrographic Department. Solid
curve is the normal ditribution with 286 sam-
ples.
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Table 1 Satellite-determined positions of ARGOS platformes which were located at the office of
Hydrographic Department.

ID. No. of PERIOD LATITUDE LONGITUDE
No. data ( JST) mean o {s.d.) mean o (s.d.)
2020 38 17 Dec.’ 79 — 26 Dec. 79 | 385.6652°N 0.002% 139. 7650°E 0. 0055
2021 33 17 Dec.’ 79 — 26 Dec. 79| 35.6649°N 0.0023° 139.7656° B 0. 0049
2022 28 18 Dec.’ 79 — 26 Dec. 79| 35.6655°N 0.0027 139. 7654°E 0. 0054
20238 33 17 Dec.’ 79 - 26 Dec.’ 79 | 35.6650°N 0.0024 139.7650°E 0. 0049
10 19 Jan. 80 - 21 Jan.’ 80 42 26 45 64

4 18 Feb. "80 - 19 Feb.’ 80 40 08 50 47

2024 36 17 Dec.” 79 - 26 Dec. 79 ] 35.6651°N 0.0022° 139. 7658°E 0. 0042
11 19 Jan. 80 - 21 Jan.' 80 34 24 75 65

6 18 Feb. 80 - 19 Feb.’ 80 _ 43 34 67 74

2025 14 20 Oct. 80 — 22 Oct. 80 | 35.6633°N 0.0024° 139.7648°E 0. 0071
12 8 Nov. 80 - 10 Nov. 80 44 21 63 74

2026 6 20 Oct. 80 — 21 Oct. 80 | 35.6633°N 0.0018 139.7625°E 0. 005%°
8 8 Nov. 80 - 10 Nov. 80 43 15 54 52

4 9 Dec. 80 - 10 Dec.’ 80 62 29 65 54

4 7 Jan. 81 - 8 Jan. 81 58 17 73 117

20217 5 20 Oct. 80 — 21 Oct.’ 80 ] 35.6636°N 0.0023 139. 7596°E 0. 0065
10 8 Nov. 80 - 10 Nov.’ 80 43 14 60 60

7 9 Dec. 80 - 10 Dec.’ 80 56 14 50 45

3 7 Jan. 81 - 8 Jan.’ 81 63 15 ' 57 46

2029 7 20 Oct.' 80 - 21 Oct. 80 | 35.6619°N 0.002% 139. 7641°E 0. 0072
9 Nov. 80 — 10 Nov. 80 46°N 21° T1°E 79

Total 286 35.6647T°N 0.0024° 139. 7654°E 0. 0055°
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Fig.3 Histogram of the distance between the
satellite determined position and the located
position for ARGOS platforms at the office of
Hydrographic Department. Solid curve is g
~ditribution (freedom degree is 2) with 286
samples.
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Fig. 4 x-ditribution same as in Fig.3 for calcu-
lated velocity of ARGOS platforms at the
office of Hydrographic Department, in the
case of time-interval are 100, 150, 200, 300 and
500 minutes, respectively.
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Fig.5 Histogram of the time-interval (hours)

between two successive satellite positioning
of ARGOS platforms at the office of Hydro-
graphic Department.
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Fig.6 Histogram of velocity of ARGOS plat-
forms at the office of Hydrographic Depart-
ment. Solid curve is averaged velocity calcu-
lated by using time-interval when the histo-
gram of distance is subject to the x-ditribu-
tion as shown in Fig.3.
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Fig.8 Same as Fig.7 except for velocity (em/sec)
on the vertical axis.
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