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Recognition algorithm of global mesoscale dipole

a. M T 3R HUE R OB IR &L, Hoh mi,ni,pi o 20 B 3R B AL A ¢ R HIRBE; b—e. — XF BRI TR X AR R ) H UG R e R 45 R, Y
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A TN B AL A A4 T 28 H A 4 MK 7E 5.1 W IR I

a. An overview diagram of our dipole eddy pairs extracting method, where mi, ni, pi and oi represent the eddy at the ith day at a track respectively; b-e. eddy de-

tecting results of the detected dipole at different day with background of SLA, the dates are 2015-01-07, 2015-04-16, 2015-09-02, 2015-12-26 in order. The

bold dot lines in the figure represent their historical track. Additional analysis of the dipole pattern

composed of A and B in the figure will be discussed in Section 5.1
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Fig. 2 Tracks of dipole extracted by our method
a. RERPUE M, b. AR ARG A BIE, c. 75w AL REEE . P TR 6 A0 2 1) VO A5 1 (1 B0, 20 (A0SR 2R ) Bl

a. Global dipole tracks, b. global eastward dipole tracks, c. global westward dipole tracks. Dark blue represents the westward dipole,

and red represents the eastward dipole
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Fig.3 Tracks of dipole or eddy with average speed over 5 km/d

a. [0 R AL BE AR, b. 18] TG E 48 A0, o 1) ARAE 3R IR e, d. 1) VU AG RR A TR JIE . 8 v i AR 3R S eI, SR AL AR R S BE IR
a. Dipole tracks that propagate eastward, b. dipole tracks that propagate westward, c. eddy tracks that propagate eastward,

d.eddy tracks that propagate westward. Blue represents the anticyclonic eddy and purple represents the cyclonic eddy
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Fig. 4 Tracks of dipole or eddy that existed for over 180 days
a. [ AR AGRE (AR T, b. 10 PUAL 3R B MR AR 7, c. I AR PG HE I TR BE, d. 10 VAL R i IR e . &1 v i 68 AR R R AUE I, SR 40 B AR AUBE IR

a. Dipole tracks that propagate eastward, b. dipole tracks that propagate westward, c. eddy tracks that propagate eastward,

d. eddy tracks that propagate westward. Blue represents the anticyclonic eddy and purple represents the cyclonic eddy



128

MHEEdy 4345

B 0, Foh— 245 1053 Xk 1] 43 %% 2l i) 1 A%
16 294 o 1] P4 #% 2l i Al 7 — AL T 6 N2
JUIFIA) o BT A R T R PR AR 2, 1RO M A< 7
FIRE AR I [ AR R AN AR YN ZR AL &6, 160 V5 B 3 i) 1< 5 6
A T AR )z o SR, BR T ACC HLIX Z 4, JL
A K AR L T 1 AR A2 8

5 B TS S AL R o b

FEAT o, B X 4 BRIV AN [7] DX 1 A - ik
HE— 25 RS, 43 SIER O 43 BHA K BRI RE | 1%
5 R RN 24 80 A% B R A AR T, ELAT ik
TR A I IE C 245 3 T AT AT TR, AR S A
4 SSTA Fl SSSA 73 A fF 1L, 43 #r th Al ¥ 19 12 3y 5
R AR R H RER BE S, T IR AR 1A AE . 7
AR W) Ja &, 8 T 0 U5 AR A T 2544,

0° 90° E 180°W 90°

60°

©nIZ
T

60° [

ARSCSE SCT DA P34 105 0 1 o [ 67 15 oy R
OB AR AR ZR T8 2 18 ) SSTA F1 SSSA $i 418 22 il {8 #2
T 580 TSR 454 .
5.1 KEE{ERE

R AR SCH 215 B 1 4 BR A A 1 00 SF- 35 £ i s
824 92.09 d, H.KHK 43 04 B Bl B 8] 23 47 T~ 60~ 150 d
Z I,

Kl 5a 7R T 1993-2016 4F [a] £ it i ] #5360 d
() 117 252 X AR T B YAl 2k 00 B 0 A, nl LA R 31
EYRR 1 AR AR A0 0 ) 0 AT A P R ML X, 3
5 2 AR T 0o A U R AR A . HAERE
B[] 4 200 d (1Y 2 290 XA B - 5 35 B (1] 5b),
RIEATTRHR 535 vh o A5 78 v 26 B2 ML IX, 78 2R 38 F ik
JUT-A K ] £ B A B A 73 2 3K — A 5 1 e
TEAR 20 J3E b DX 1) 75 A B I R ) 5 o

0° 90° E 180° W 90°

F5 DAEAR T B ot (CSORE I A0 R i B0 A 369 0 ) v B 457 ) FEAT G2 )RR BE IR B 4 60 d Y
AR T B9 U IR 3 B () AREBERY 18] 1R 20 200 d B A% T~ B0 1 U AR 2 2 (b)
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(e). The average superimposed SSSA around dipoles (f)
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An automatic recognition algorithm of global mesoscale dipole
based on eddy tracking data

Tian Fenglin '*’, Yuan Zhonghao', Liu Wei*, Cheng Lingqgi', Chen Ge '?

(1. School of Information Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Pilot National Laboratory for
Marine Science and Technology (Qingdao), Qingdao 266237, China; 3. Key Laboratory of Urban Land Resources Monitoring and Simula-
tion, Ministry of Natural Resources, Shenzhen 518034, China; 4. Qingdao Institute of Measurement Technology, Qingdao 266100, China)

Abstract: It is a common ocean phenomenon that eddies attract each other and propagate in the form of dipole
mode, and these dipoles play an important role in transporting seawater, nutrients and other substances. In this pa-
per, a global dipole pair automatic recognition method based on the eddy trajectory data is proposed. By using the
K-D tree for cutting space, the eddy trajectory data are calculated from January 1993 to September 2016, and a total
of 86 662 westward moving dipoles and 30 590 eastward moving dipoles with a life cycle of more than 60 days are
found. The global characteristics of the dipole that we detected are analyzed, and the reliability of the automatic re-
cognition algorithm is verified by the comparison and test with sea surface temperature anomaly and sea surface sa-
linity anomaly. Finally in this paper, the transmission modes and characteristics of dipoles are analyzed, including

the characteristics of long life, high propagation speed and entanglement trajectory.

Key words: dipole; K-D tree; eddy tracking; eddy recognition
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