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Fig. 4 Geostrophic cross section calculated from constructed results (top) and satellite observation data (bottom) during the lifetime of
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10301 SR AN S JE T 2 AR Mt 5 0 470 (L 9% R o 30 3 T X v U 3 S A B 24 ) s i o 7

HaY ) 0 A A T O -, X T BE SRR BEAR S O D7k S mlgi/ UL DR v ) e i DA L 28 i DR T A I A K
B 2 BB B st uE i A G AR, B 4.4 BUEEXHIERR

it CAE-1 Rl AE-2)) XA ) 45 5 B2 28 19 748 A 3 A {1 T R R A b 6 TP T S5 I 45 R T S
% PR SE BRI B G (18] 6al—a2), MRS Pk, 181 7. 8, 9 JEIR T 3 A1 JiEAG) 2 19 %% B 5 8 LA I
SN A5 Rk 1Y v L VAL T R O 2 (15T 6a3), O Al HH AL S A SRR o pl T AR SO A TR E A

# FEm/s

1 al. AE-1, 4575 a2 AE-2, 185
1000
0
32 : -
o4 {IAAD O S .o |
%LMG'W,
£ 128
B 160
100
224
2561
288 1 — — -
ol BLAEL L 0ams bLAE2 . 02ms{ o | B.CE3 1 02ms
~100 -0 50 100 100 50 50 100 ~100  -50 50 100

0 0 0
B B/km H 24 /km B %/km
5 pr R g Rt n Mo e i i () 5 ADCP WIS 38 (TR ) X b, 28 € s 28 0o B o 3 19 1E T 1) 48 T 1T T
I6] B AH S, JERE A 97 o] 5 2 T I8 1) 8
Fig. 5 Comparison of geostrophic current section (top) calculated from the constructed results with the observed velocity of ADCP (bot-
tom), the yellow dot lines are the locations of the eddy centers. The positive direction of velocities refers to the inward perpendicular to the

plane (paper surface). Conversely, the negative direction is the outward perpendicular to the plane

e/ (kg-m)

‘\__;'_A.,———

a2. AE-2, 18 a3. CE-3, 5519




(GRERE T LE

-20 0 20 40 60 -100 =50 50 100 —100 =50 50 100

0
B B/km R B/km
P 6 3 A~ i s 2 P W T (b ) 5 [l S0 S5 00 4 32 T T ) B9 LB
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Real-time internal structure construction of mesoscale eddy based on gradi-
ent-dependent OI method in the Kuroshio-Oyashio confluence region

Zhang Mengli', Zhang Chunling'?, Fan Jiahui', Chuang Ziwei'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Marine
Ecological Monitoring and Remediation Technology, Ministry of Natural Resources, Shanghai 200125, China)

Abstract: The real-time changes of the internal water structure accompanied by the evolution of eddies have al-
ways been one of the important influencing factors to further study the ecological effects of mesoscale eddies.
Based on satellite altimeter and Argo profile data, the gradient-dependent optimal interpolation method is used to
construct the real-time internal structures of eddies. The reliability and effectiveness of this method in constructing
the real-time structures of eddies are systematically evaluated through comparison with satellite observation, in-situ
data and numerical simulation data. The results show that the orders of magnitude for the reconstructed velocity of
three eddies are consistent with satellite altimetry. Compared with the in-situ data of the ADCP (Acoustic Doppler
Current Profiler, ADCP), it is found that the locations of the eddy centers are coincident with the velocity turning
position of the ADCP observed sections. The fluctuation shapes and amplitudes of the isodensity lines of the three
eddies are consistent with the XCTD (Expendable Conductivity-Temperature-Depth, XCTD) observations. In addi-
tion, the eddy center and mean radius of the numerical output are basically consistent with the constructed ones.
Therefore, the gradient-dependent OI was a hopeful technique for representing the real-time internal features dur-

ing eddy evolution.

Key words: real-time internal structure; mesoscale eddy; gradient-dependent optimal interpolation; internal structure
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