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Fig. 1 Trajectories of observed mesoscale eddies with lifetime =8 weeks during 1993 ~2009
in the South China Sea and the northwest Pacific Ocean
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Fig.2  Annual and monthly variation of the numbers of mesoscale eddies in the South China Sea and the northwest Pacific Ocean
a-b N ca b 1.2
2bl 9% .
1996 187 2002 1996 2002 84.55
128 . 150 ~ 151 1996 103 2004
69 82 . 69 . 2003

14



« 108 31
EKE En) . Ey
2.1.2 2a2.h2 17
242 172 3 B =5 (w7407
39 ;11 19 .17a " :_gah' v,:g(')h (1)
30 ~31 fay fow
16,15 h” L
( AVISO
6 19%. ’ wov’
7 11 24.9 h’ ) f g
; 3 25 8
11 10 2.2.3 (7
212 ( ) ()
4 214 11 161 .17a (h) (
213 ~214 ) h”
98 116
41 19% .
. (2)
. th; t N
(3~5 ) ( 814 ) (9 ~ .
1) (507 ). 4 1 2.2.4 (z.) (
1 3 ) ( 0.¢
: {
2.2
2.2.1 ¢
. 1° _w u”
1°x1° 1993 ~2009 $or oy
3a.b 12
3 Lo =) W 2L (3)
: u v (1) L,
2.2.5 Eyhi. .. 4a -c
Egcvhine G
2 : N
; 3 o
( Kuroshio/Kuroshio Extension) .
. ( subtropical countercurrent
3 (5° ~15°N) STCC) ( north equatorial countercur—
rent NECC) .
Qiu( 2001) 1",
“2.2.1 7 4a-c
3 Ey bl Lo
2.2.2 (Ey)
( eddy kinetic energy STCC Rossby



1 : : * 109 -

) (15°N "
) 4a.c Ex
By~ . ;
/ (1) ( )
. 7d
“2.3 . Chelton (2007) Okubo-Weiss

” 16 20

. 4a —c¢
Eyhie Lo
3
: Chelton
( meander) (2007) 3b "

30°

25°

20°4

50
35°N

30°4

20°

J

f T R T T T
105° 110° 115° 120° 125° 130° 1357 140° 145° 150° E
3 1993 ~2009 1°x1°
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Satellite altimeter data analysis of the South China Sea and the northwest
Pacific Ocean: statistical features of oceanic mesoscale eddies

LIN Hong-yang' HU Jian+yu'> ZHENG Quan-an’’
(1. Department of Oceanography Xiamen University Xiamen 361005 China;
2. State Key Laboratory of Marine Environment Science Xiamen University Xiamen 361005 China;

3. Department of Atmospheric and Oceanic Science University of Maryland College Park Maryland USA)

Abstract: 17 years( 1993 ~2009) of merged gridded satellite altimeter sea level anomaly( MSLA) data obtained
from Archiving Validation and Interpretation of Satellite Oceanographic data( AVISO) are used to analyze the activ—
ity of mesoscale eddies in the South China Sea( SCS) and the northwest Pacific Ocean( NPO; 5° ~35°N 105° ~
150°E) . The results indicate that the eddy activity in the SCS has distinct annual variation. The average number of
newly generated mesoscale eddies observed in the SCS is 21 ~22 in each year and the standard deviation is around
4 accounting for 20% of the annual mean value. By contrast in the NPO the eddy number varies relatively little in
different years. Newly generated eddies observed in the NPO average 150 ~ 151 every year with a standard deviation
of about 14 only 9% of its annual mean value. The monthly statistical results suggest that there are remarkable sea—
sonal variations in both the SCS and the NPO. The average number of newly generated mesoscale eddies observed in
the SCS and the NPO per month during 1993 ~2009 are 30 ~31 and 213 ~214 relatively and the standard devia-
tions are approximately 6 and 41 both accounting for 19% of the respective monthly mean value. Eddies are ob—
served more frequently in the northeastern SCS east off Vietnam and the vicinity of the Kuroshio axis. The spatial
patterns of eddy number distribution are about the same with each other for anticyclonic eddies and cyclonic eddies
while there are some discrepancies in terms of the specific amount and positions. The spatial patterns of eddy num—
ber distribution are in good agreement with those of the eddy kinetic energy the root mean square of sea level anom—
aly and the root mean square of vorticity in the studied area except for that in the Kuroshio Extension area and in
the tropical band of the NPO. The disagreements may be caused by the large-amplitude meanders and baroclinic in—-
stabilities for the former area and that the geostrophic hypothesis is not valid in lowatitude area for the latter one.
Under the premise of the same criteria for eddy identification mesoscale eddies observed in the tropical area(5° ~
15°N) of the NPO are quite less than those at higher latitudes the reason for which may be that the Rossby deform-
ation radius is larger there.

Key words: physical oceanography; mesoscale eddies; statistical features; satellite altimeter; South China Sea;
northwest Pacific Ocean
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