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Fig. 1 Numbers of short-life eddies
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E L e . —— 28 000 17 000 4ttt L1 1
3 so0d A\ 70°-90°8 b 50°~7o°s 1 c.30°~50°s
] " 260004 -
30004 -
& 2500 - 24 000+ -
& 2 000- - 3 22 000 -
1500 20 0004 -
1 000+ 5
500 | 180004 -
C L) L L) L) L) L) L) LJ L) L} 16000 T L) L) L) L} Ll Ll L) L) L) 1
1234567 89101112 123456789101112 23456789101112
Aty At Hbr
12000 IdIIO‘: 3(.>°sl — 28 3004 10°S~103 13000.fI10:’ 30N —
145004 4107~ L e. 10°S~ . 10°~
14 0004 [ 28000 12 5004 L
27 500
13 5004 - ]20()0- 3
& 13000+ L+ 27000+
18 12 5004 -1 26 500+ 11 5004 -
& 12000+ L& J
11 5004 [~ 20000 110009 I
25 500
11 0004 - 105004 K
10 5004 | 25000+
10 000 L) L Ll Ll L) L) L) T L) L) 24 500 L) L) Ll T L) L) Ll L] L) L) 10 000 L] L Ll L] L) L) L) T L) L)
12345678 9101112 1234567 89101112 1234567 89101112
Aty VEE7 Hby
13 000 Il Il L L Il Il L L L Il L 19 000 18 000 'l L L Il Il L Il 'l 'l L
g. 30°~50°N 50°~70°N i. 70°~90°N
12 5004 18 0004 " 16000 -
12 0004 170004 " 140004 -
< 11500 < igggg' [ < 12 0004 L
I I b o
g 11 000 4 9@ 14.000- 9@ 10 0004 3
10 500 4 13 000+ | 80004 L
10 000 4 12 000 4 L 6000+ -
9500 LJ LJ LJ U LJ J U U L L) L) 11000 4000 T L L] L L) L L) L) L) Ll
1234567 89101112 67 8 9101112 1234567 89101112
At Hﬁ} Aty

P 2 A [ s SR W i ) 7 A A i J) S0 T S
Fig.2 Short-life eddy numbers of different months or latitudes
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a—d represent short-life cyclones, short-life anticyclones, long-life cyclones, and long-life anticyclones generated distribution, respectively. Using 5°x5° grid,

color bar represents the percentage of eddies in each grid to total number



98

M2 4148

FEUL)-

FATH LI — 2IE S T AR 22434 9T AR
NI 5 PR R G B UIAE OGP 2T, Xf i, Chelton
BV T e 1 & A T e 5 BRI I R R e WD AR ok B
W DU AR e A o6 . R R AR E R, £
Az i Az o S B RITRG A i B e ) Vi UL T IR
A, 0 I, A A JE R e 5 B ke A AR SE TR B
TS A L) B3z 21y 77 1) A B 1 B 3 3 VI Ak, T
A i R IR e B ) & AR AE 22 Ol FE I IR AR 34 A (i
b PG VAR B A VRIS, A 22 A 2 A A W 340 SR (T
AR 5 B A I 380 R B 7 A, A B R A Ok A A A
T THE N A i TR 008 58 (04 T B X6 7 2 S 52 42 ) 11
PR AL o
52 mEGEAHHREERMSH

Pl 4a FNIE] 4b &7 40 A= i JR 0 A0E RN i A X
Y T 1 M 43 A AR AL o [ B R g PR 4 L o
&3 H kA Moy A, 22 55 90 R B, SRR 7E 1 06 AR Ay
JEV ST T AR B M & A 380 T OO ) i, IS S kA7

AR, 2 i TR 00 30 1) T S R e A b 2 S
Ko 435I & 4c FIE 3c., &l 4d FIIE 3d, KA A
I e 55 5 TH SO T LS T BT S R A AR
T (P 3t G 95 5% ) 96 DX L R sk 6 9 DX R 7 1 21 A1) )
V] V38, 3K ol 43 A 4R 5 T E B ST RS 1) A O, B

Atk — e
6 J Ak A I e s AT AR

6.1 E4mEAYIRETEATE
6.1.1 i A= A A TR e 26 1) i A%

T JHE 26 1) 5 B 5 3 11 06 1 40 3 i vl 5 KU R
PEPR RN IER IR0 LA, R A 0 B AR A RO B 4
FEHA MR, SRS T & B A= i JR 40 i
A 64.3% [0 T IEH, 35.7% [0 R IiT R, 2Bk R 4
A AR E LA VS B O . Yl In] LA 1993 -
2015 4, 1 Al 1 1 et A i ] 30 008 E AR 1) S R L 451
AR, v E R LA R s (K 2), R
LA [l A P 3 T , O o 1) Py = X 30 T 1) P8 3
LU R 63.9%, I TE TR TE R 64.7%, BV A 4 &
0 S R A i T P o A R R A R B

e A= A JE U9 30 5 194 P 1o 3 B A0 ) b e A A TR 3D
AT S Sk B2, [ e G B e X A 2 ) 1 i
T 1 005 1) 1, L o A= i D 300 008 E 2

Pl 5a FHIEL 5b 57 4 A= i JR) 4 0e = RN s S X
WHEL TG AL, AT LB 2, V6 1 588 ok
i 19308 T A 4 Bk T AT g S A A A3 A, (AT B AR
[ PRI 14 DX, I8 5 23 B 2 7R Tl S B, B4 AR A Y (O
SIERURTTN | 4= 1 Bl A |y N e 313 AN | A IR
B 0 S T 20 SR LI« P A 2 9, H AR

— U ON OO i = = RO DI U2
SRR =W~
ocuhouououno

Lo mmmmmIID
—whnoothnaloow

& 4 1 JiE 4 BRI L 43 AR
Fig. 4 Dissipated distribution of eddies
a—d 43 0 &7 g AR A TR AOhE =X A i R R e S L 2R i TR AN 2L A o TR S U O T b A3 A o SR SOxSe LR R A ),
P AT A2 A% T S O 0 E B3 7 A BR T A R i B 3

a—d represent short-life cyclones, short-life anticyclones, long-life cyclones, and long-life anticyclones dissipated distribution, respectively. Using 5°x5° grid,

color bar represents the percentage of eddies in each grid to total number
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Fig. 6 Meridional propagation of eddies
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Each blue or red dot represents the generated place for eddies of poleward or equatorward propagation, respectively. a—d represent short-life cyclones, short-life

anticyclones, long-life cyclones, and long-life anticyclones meridional propagation, respectively
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a—d represent short-life cyclones, short-life anticyclones, long-life cyclones, and long-life anticyclones generated displacement, respectively. Using 5°x5° grid,
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color bar represents the average displacement of each grid, eddy number in each grid is counted by its generation place
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a—d represent short-life cyclones, short-life anticyclones, long-life cyclones, and long-life anticyclones velocity, respectively. Using 5°x5° grid, color bar

represents the average velocity of each grid, eddy number in each grid is counted by its generation place
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Temporal and spatial properties of short-life oceanic eddies
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Abstract: Mesoscale eddies are widely distributed in the ocean and play a significant role in the mixing and trans-

porting of momentum and nutrients. Statistics suggest that more than 80% eddies’ lifetime are less than 1 month,

belonging to the defined “short-life eddies” in this paper. This design adopt statistics and comparison, commit to

having a earlier reasearch of global scale, short-life eddies. Results show that short-life eddies have a close correla-

tion with ocean current. The most productive places for short-life eddies are those where warm and cold currents or
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two currents with opposite directions meet, and except in tropical areas of 30°S—30°N, the short-life eddies in other
areas have a slight preference for cyclonic. Seasons with low temperature are favorable for short-life eddies in low
latitudes, while seasons with high temperature are favorable in high latitudes. Short-life eddies tend to propagate
westward in most of areas, however, they notable propagate eastward in eastward currents areas. Meridional deflec-
tion is quite messy, but with a tiny preference for equatorward and poleward deflections of cyclones and anticyc-

lones, respectively. The distribution of average displacement and propagation velocity have similar regulation.

Key words: mesoscale eddies; short-life; spatial and temporal properties; propagation



