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Fig. 1 Spatial distribution of the number of all the mesoscale eddies generated in the North Pacific from 1993 to 2011
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Fig. 2 Spatial distribution of the number of all the mesoscale eddies generated in the North Pacific from 1993 to 2011
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Fig.4 The probability distribution of mesoscale eddy radius in the North Pacific
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2.5 RBFHIFAE

1°,

108

8a

/2014 / 38 / 10

7

15

60

60%



FELx + [im
S+ ARTICLE
01, 1411 01, 7 ]
60 ] M= ﬁlm,l‘ ] 60 =T J1 0
= ) L P |
50 50
X 40 X 40
=30 X 30
20 20
10 I I 10
0 o o ya——— 0 o v
SER BE R SR TE SER BUHER
R e IRTEZET
8

ELIRTE

Fig.8 The movement distribution of mesoscale eddy in the North Pacific

70% , 10%
) 3
9:3:1
b 9 b
, 1.65 cm/s,
4.97 cm/s
19.97 cm/s
11
10 e
ol — AR
/ IR
8
@ 7
5%
st
& 4
3
2
1 I 1 I L I I 1 I I J
10° 15° 20° 25° 30° 35° 40° 45° 50° 55°60°N

9

Fig.9 The speed variation of mesoscale eddy in the North
Pacific along with the changes of latitude

26 EHF T4

10 19a

10 11

3 WMREEEMN

, 6
Argo >
3.1 ARFFAMEE
5
Argo , 2900713 2900666 2901361
2900334 2900966 6
, 5 1# 2# 3#
4# St ot , S#H o 6#
2900966
; 20 D
32 mEEALEMAET
11 6 , Argo
WOAO09 ,
6
, 12 , 12a 1# 2# 3#
, 12b At S# o#
11 ,
6 ()
, ()
12 3
)3 , S#
5C , 2°C
Chaigneau "% Lju M
109

Marine Sciences / Vol. 38, No. 10/ 2014



*1
Tab.1

6

1800 -
1700
1600

& 1500

=

= 1400 |

b .
1300

1200

RIS

. H@ARTICLE

—— e
o CHER,

1100 ‘
1

10

Jn

Fig.10 Seasonal variability of eddy numbers in North Pacific

/i B T 18 3R B E AR
Floats trapped by six eddies

1#
2#
3#
4#
S#
6#

30°N, 143°E
28°N, 150°E
23°N, 124°E
43°N, 147°E
41°N, 146°E
43°N, 148°E

2900713
2900666
2901361
2900334
2900966
2900966

110

HW1/4-J1-H

2009-07-30 2009-08-24 2009-09-18

2009-10-12

2008-03-25  2008-04-26  2008-05-27  2008-06-28

-1
s

2008-07-29

S = N W

|
TRLEE S/ °C

2010-10-15 2010-11-02

H/4E-11-H

Fig.11

2010-11-20

2010-12-29

11 6

/2014

/

38

() -
20 2009-07~2009-10
29 2008-02~2008-08
20 2010-08~2010-12
33 2003-09~2004-10
33 2009-08~2010-02
58 2010-02~2010-12
4
e N @) sz
AHRABE T TR f%
2
@ ’
f 0
-2
2004-02-15  2004-03-30 Z()t)-li()S-l-l 2004-06-29  2004-08-16 2004-10-31 74
H#)/4E-J1-H 4
2
0
-2
-4
3
2
1
0
-1
-2
: -3

/

2010-03-14

10

2010-05-30  2010-07-15  2010-09-29  2010-11-13

H4E-11-H

The vertical temperature anomaly of six eddies

HEHE S/ °C

TS



FELx + [im
—>ARTICLE
O a = O T
100 N — éﬁfh% 100 ~ NN TSR
P A b TR
200 ) A VRN “Ulie
300 7 S
200 g
£ 100 £ / / \
B 500 ( ) % 2501/ / \
6001 A T 00 [ /
700 = e :
NN 350 ,/'
800 Nyt ,
500 \‘\\\ 400 1/ | )
100037 0 T R T T SR
g S /°C TR S/ °C
12
Fig.12 The vertical sea temperature anomaly of six eddies
%2 REEHELEMRE , 3 : 2C
Tab.2 Vertical sea temperature anomaly of eddies 500 m 3

(m) (©)

1# 30°N, 143°E 550 2.4

2# 28°N, 150°E 600 -1.5

3# 23°N, 124°E 400 -2.3

4# 43°N, 147°E 120 2.2

S# 47°N, 146°E 300 5.0
6# 43°N, 148°E 150 1.5 [1]
b 9 [2]

4 Z%n

(3]

19 a (1993~2011 ) AVISO
4
X ’ [4]

35°N
, 100 km 5]
, [6]
9:3:2 9:3:1,

Argo

Marine Sciences / Vol. 38, No. 10/ 2014

Qiu B, Chen S M. Interannual variability of the North
pacific subtropical countercurrent and its associated
mesoscale eddy field[J].
Oceanography, 2010, 40(1): 213-225.

Journal of Physical

[J] , 2007, 29(3):
14-22
[D] , 2007
Qiu B, Chen S M. Eddy-induced heat transport in the
subtropical North Pacific from Argo, TMI, and

altimetry measurements[J]. Journal of Physical Ocean-
ography, 2005, 35(4): 458-473.

[ , 2012, 34(1): 1-7
Qiu B, Chen S M, Hacker P. Effect of mesoscale eddies
on subtropical mode water variability from the
Kuroshio Extension System Study (KESS)[J]. Journal

of Physical Oceanography, 2007, 37(4): 982-1000.

(D] : ,

111



i H@ARTICLE
2010 Argo profiling floats[J]. Journal of Geophysical Rese-
[8] R R s arch-oceans, 2011, 116(C11): 1-16.
[J] , 2007, 25(2): 139-148 [13] Chaigneau A, Pizarro O. Eddy characteristics in the
[9] Chelton D B, Schlax M G, Samelson R M. Global eastern South Pacific[J]. Journal of Geophysical
observations of nonlinear mesoscale eddies[J]. Progress Research-oceans, 2005, 110(C6): 1-12.
in Oceanography, 2011, 91(2): 167-216. [14] Liu Y, Dong C M, Guan Y P, et al. Eddy analysis in the
[10] R subtropical zonal band of the North Pacific Ocean[J].
[J] , 2008, 26(4): Deep-Sea Research Part I-Oceanographic Research
447-453 Papers, 2012, 68(1): 54-67.
[11] , , , . Argo [15] Wang G H, SuJ L, Chu P C. Mesoscale eddies in the
[C)/ Argo South China Sea observed with altimeter data[J].
. Argo . : , Geophysical Research Letters, 2003, 30(21): 1-6.
2006: 1-15. [16] Chen G X, Hou Y J, Chu X Q. Mesoscale eddies in the
[12] Chaigneau A, Texier M L, Eldin G, et al. Vertical South China Sea: Mean properties, spatiotemporal vari-
structure of mesoscale eddies in the eastern South ability, and impact on thermohaline structure[J]. Journal
Pacific Ocean: A composite analysis from altimetry and of Geophysical Research-oceans, 2011, 116(6): 1-19.

Spatial-Temporal features of eddies in the North Pacific
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Abstract: The spatial-temporal features of eddies in the North Pacific (NP) were analyzed based on the AVISO
satellite altimetry data obtained during 19 years (1993-2011). The vertical structure of six eddies was also studied
using the Argo floats data. Averagely, about 1810 eddies emerge annually in the NP and the cyclonic eddies are
preferred. The eastern coast and northwest of the NP, Kuroshio extension and subtropical area are high incidence
areas for eddies. Furthermore, there are more eddies emerging in spring and winter. 35°N can be used as the
dividing line on eddy polarity with more cyclonic eddies than anti-cyclonic eddies in the north of it. The eddy scale
and lifetime decrease as altitude increases, but the average scale and lifetime of anti-cyclonic eddies are longer than

cyclonic eddies. The vertical structure of six eddies shows different warm (cold) cores for structure and depth.
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