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Simple LADCP data processing method with bottom tracking

Tsutomu SAITO*

Abstract : In LADCP (Lowered Acoustic Doppler Current Profiler) observations an unique
data processing of following procedures is examined. First, every relative velocity profile ob-
tained with a fixed time interval in a down cast is transformed into an absolute velocity pro-
file by adding the horizontal ADCP drift velocity at each time. Next, they are averaged for
every depth and consequently a full absolute velocity profile is obtained. Here, the horizontal
ADCP drift velocity at each time is estimated from the mean difference between the rela-
tive velocity profile at the time and the absolute velocity profiles at the adjoining times. For
a starting point of the chain of process, absolute velocity profiles obtained by ADCP bottom
tracking near a sea bottom are used. For accuracy evaluation, rms differences between the
LADCP data and vessel-mounted ADCP data obtained in five observations are calculated.
As a result, the rms differences classified by depth layer (36-500 m) and by observation are
about 15 cm/sec in common.
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Fig. 1. Schematic diagram of data processing.
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Fig. 2. Bottom topography south of Kyushu, and stations of LADCP
observations. Black dots are 82 stations carried out in all observations.
White dots are 11 stations carried out only in observations A-C. The depth
contours of 200 m are shown with thin solid lines, while those of 1000 m
are shown with thin dotted lines. Additionally, the mean (a thick solid line)
and the standard deviation range (between two thick dashed lines) of the
position of the Kuroshio axis (Yamashiro and Kawabe, 2002) are shown.

Table 1. Periods of LADCP observations by the RV Soyo-maru

Observation Period of CTD/LADCP observation

A June 15-28, 2000
B June 17-22, 2001
C March 9-13, 2002
D June 21-25, 2002
E March 8-12, 2003
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Fig. 3. Equipment for LADCP observation.
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Fig. 4. 1017 velocity profiles (each is composed of 5 depth layers with 10 m
interval) sampled per second after transformation into absolute velocity (a),
and full velocity profile obtained by averaging them every 1 m and smoothing
them by 10 m (11 data) running mean (b). Eastward and northward
component are shown on the left and the right respectively. Data obtained at
the station in the Kuroshio northern edge (30°N, 131°E, depth 1080 m) on
11 March 2002 are used.
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Fig. 5. Comparison between LADCP data (arrow)and vessel-mounted ADCP data (line)for 36 m velocity
fields in five observations A-E by the RV Soyo-maru. Result in observations A-E is shown in (a)-(e)
respectively. The depth contours are the same as Fig. 2.
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Table 2. Comparison classified by depth between LADCP data and vessel-mounted ADCP data in five
observations (A, B, C, D, E). For each of ten depth layers (36-500 m), mean and standard deviation of
LADCP data (U spcp.Viapce). and mean difference and rms difference between the LADCP data and
vessel-mounted ADCP data (Uwyiapcrs Viysapce) are shown.

Depth No. of data Upance L Upwor = Uysoce Yo — Voo
) {cn/sec) tem/sect fem/sac) (ca/s0c)
mean std mean std mean ms mean rms
36 438 31. 4 37.3 2.0 331 0.4 14.9 1.8 17.2
52 443 29.2 36.5 2.5 30.8 0.0 14. 4 1.7 15.7
68 446 27.2 35. 4 2.4 29.9 -0.4 14.2 i.6 14.5
84 441 25.2 34.7 1.9 30.2 -1.2 16.8 2.1 16.1
100 425 22.5 34.5 1.9 29.8 0.4 15. 9 2.3 14.8
18¢ 386 17. 4 30.9 2.3 27.6 -1.4 23.3 1.9 14.0
260 327 15. 0 26.7 2.8 23.1 2.1 25.3 1.2 16.3
340 253 12.5 23.3 1.7 19.0 0.7 13.8 2.3 14.5
420 226 8.0 16. 2 1.3 15.3 0.4 12. 4 L.7 15.9
500 181 3.3 14.0 0.7 13.5 -0.2 13.3 2.5 17. 4

Table 3. Comparison classified by observation between LADCP data and vessel-mounted ADCP data in
five depth layers (36-100 m). For each of five observations (A, B, C, D, E), mean and standard deviation
of LADCP data (Up aper Viance), and mean difference and rms difference between the LADCP data and

vessel-mounted ADCP data (Uyyiapcr Vyaapce) are shown.

Observation No. of data Up-soe Y aocr Uieance — Bviennce Viewer — Ve
(omfsec) (onrec) {emfsec) (onfsec)
mean std mean std mean rms mean rms
A 455 23.5 30.8 1.0 25.0 -1.0 14.3 3.6 18.5
B 458 29.1 32.1 -1.9 41.6 -1.3 18.0 0.3 16.8
C 459 30.3 38.1 9.1 3.4 -3.2 14.9 2.3 12.8
D 405 28.3 40.9 1.2 24.2 4.0 13.5 3.2 14.2
E 416 24.3 36.4 -5. 6 24,2 1.4 15. & .0 15. 4
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