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Fig. 2 Overview of the free-dropping acoustic Doppler current profiler observation stations
a WL DR THT K 785 ML b 2 [ 86 460 T
a. Observation section and the mooring M1; b. vertical cross-section
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Table 1 Details of free-dropping acoustic Doppler current profiler stations (P1-P9)
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20214F4H 20214F9H
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P2 17.26°N, 109.94°F 23 H06:47-06:57 6H17:13-17:26 CTDHk S 256
P3 17.10°N, 110.04°E 24H06:45-07:10 7H07:29-08:03 1025
P4 16.98°N, 110.17°E 24 H08:44-09:15 CTDi#kk 7H09:31-10:06 CTDi#k 4k 1248
P5 16.84°N, 110.33°E 24H11:01-11:39 CTDHk % 8 H08:21-09:01 CTDHk S 1355
P6 16.74°N, 110.27°E 24H14:13-14:48 8H06:30-07:10 1382
P7 16.67°N, 110.53°E 24H16:16-16:49 7H13:41-14:19 CTDHk S 1 400
P8 16.58°N, 110.62°E 24H17:53-18:27 7H15:31-16:15 1255
P9 16.49°N, 110.71°E 7H 17:20-18:02 1332
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Fig. 3

Free-dropping acoustic Doppler current profile (a—e) and lowered acoustic Doppler current

profiler (f—j) characteristic parameters
a, © A5 b, g HUA, W6 TYRI B, 206 MU BE; o, h JE ) B d, 1. 3 )8R R 25, i AR R 40 (K T 20 cmy/s;
e, j. A AR K T R 5 O B LU B

a, f. Zonal velocity; b, g. inclination, the blue line is the falling stage, and the red line is the recovery stage; c, h. vertical velocity; d, i. vertical velocity error,

blue dot represents absolute value greater than 20 cm/s; e, j. ratio of instrument horizontal velocity to current
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Fig. 4 Near bottom velocity of free-dropping acoustic Doppler current profile at Station P8 in September, 2021
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Fig. 5 Velocity profile and its deviation observed at Station P5 in September, 2021
a4 ) L T, B FADCP, £04%: AR M1, B8 a5 : MWL G033 RE A s b.26 ) Ui 3 0 22, JRZK: FADCP 5345 M1 I i 22, 204k W hn
M1 URIAR I 25 5 ¢, 28 i) I 28 3510 T 5 .48 1) 3 A 25

a. Zonal velocity profile, black line: FADCP, red line: mooring M1, gray points: velocity samples of M1; b. zonal velocity deviations, black line: FADCP obser-
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Free-dropping acoustic Doppler current profiler
observation and data processing

Mou Yong', Liang Chujin"*?, Lin Feilong', Cui Zijian’

(1. State Key Laboratory of Satellite Ocean Environment Dynamics, Second Institute of Oceanography, Ministry of Natural Resources,
Hangzhou 310012, China; 2. School of Ocean Science, Nanjing University of Information and Technology, Nanjing 210044, China; 3. School
of Ocean Science, Zhejiang University, Hangzhou 310058, China)

Abstract: The free-dropping acoustic Doppler current profile (FADCP) samples in a “free-fall” manner, which can
observe the full depth current without relying on the cable traction of the ship, and its stability is greatly improved
compared with lowered acoustic doppler current profiler (LADCP), effectively reducing the irregular motion in the
observations. The FADCP observation experiments conducted in April and September 2021 at Xisha waters in the
South China Sea obtained current and CTD data from two sections containing 16 stations. Based on the real bottom
current observation during the resting period, the full-depth current profiles at each station were obtained by shear
method, and the average deviation of the station profile near a mooring compared with the mooring profile was 3
cm/s. The observation section captured the cyclonic eddies of two periods at Xisha waters with more precise vertic-
al structures than the HYCOM simulation, and the surface flows fitted with the absolute geostrophic currents. This
research shows that the FADCP has low vessel requirements, high data quality, easy post-processing and good res-

ults, but cannot perform supplementary observations for specific water layers.

Key words: FADCP; LADCP; shear method
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