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Abstract

Cyclones and anticyclones from large scale to submesoscale on the Northern South
China Sea (NSCS) have been statistically characterized based on the satellite-tracked
Lagrangian drifter data using a geometric eddy identification method. There are totally
1972 eddies identified, 4/5 of which are anticyclonic eddies. If the submesoscale ed-5

dies are eliminated, the other eddies in the NSCS will show a 1.1–1 dominance with the
number (133) of anticyclones over the number (122) of cyclones. The spatial distribu-
tion of all the eddies are: in Zone Z1, the number of anticyclones dominate the number
of cyclones, most of which are the submesoscale anticyclonic eddies with small radii;
whereas, in Zone Z2, cyclonic eddies are a little more than anticyclonic eddies. The10

temporal distribution of eddy number in the NSCS has a close relation with monsoon.
The number of the large eddies peaks during the winter monsoon, while they tend
to decrease quickly in the transition periods of monsoon. In contrast, submesoscale
eddies are likely to generate in the summer monsoon, which may be related to the baro-
clinic instability in the NSCS. The spatial and temporal patterns have a good agreement15

with the results of SSHA. The maximum and mean tangential velocities of anticyclones
(cyclones) are 45 (30) cm s−1 and 30 (15) cm s−1, respectively. Large scale eddies can
be considered in geostrophic balance, but ageostrophic dynamics may be important
for the submesoscale eddies where centrifugal effects cannot be ignored in the NSCS.

1 Introduction20

The South China Sea (SCS) is the largest semi-closed marginal sea in the West-
ern Pacific Ocean, connecting in the north with the Pacific through the deep Luzon
Strait (depth>2000 m) and with the East China Sea through the shallow Taiwan Strait
(depth<200 m), and in the south with Sulu and Java Seas through a number of shallow
passages (Fig. 1). The surface area of the SCS is about 3.5 million square kilometers,25

with a mean depth of 1800 m and a maximum depth of 5400 m.
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The patterns of the whole SCS upper circulation are related to the Asia monsoon,
with significant impact of Kuroshio on the northern part of circulation through Luzon
Strait (Qu, 2000). In winter, the general circulation in the SCS is cyclonic gyre, while in
summer, there is a cyclonic gyre north of 12◦ N and an anticyclonic gyre south of it (Su,
2004). Embedded in the large gyres are many energetic mesoscale eddies observed5

by both hydrographic (e.g., Chu et al., 1998; Su et al., 1999) and satellite altimeter
data (e.g., Shaw et al., 1999; Hwang et al., 2000; Wang et al., 2003; Chow et al.,
2008). However, the eddy characteristics in the NSCS have not been well documented,
especially these submesoscale eddies unresolved by SSHA. For example, what are
their rotation periods? Do the cyclonic and anticyclonic exhibit distinct characteristics?10

Due to the dense sampling of satellite tracked drifters in the NSCS, this paper focuses
on the eddy characteristics in the NSCS. The NSCS lies north of 16◦ N and is bordered
by China, Vietnam, Taiwan Island, Luzon Island and Hainan Island (Fig. 2a), and is
connected with Philippine Sea and East China Sea via the Luzon Strait and Taiwan
Strait, respectively.15

The paper is organized as follows. In Sect. 2 we introduce the drifter data and
the method used to identify and characterize the eddies from drifter data. The eddy
characteristics and important eddy statistics in the NSCS are described in Sect. 3.
Finally, the paper concludes with a discussion in Sect. 4.

2 Data and eddy identification method20

2.1 Data

The surface satellite-tracked drifters dataset spans from 1979 to the present and is part
of the Global Drifter Program/Surface Velocity Program. The drifter has a spherical sur-
face buoy and a semirigid drogue centered at 15 m depth that maintains its shape in
high-shear flows. Once deployed, a modern drifter lives an average of around 400 days25

before ceasing transmission. Occasionally, drifters are picked up by fishermen or lose

1577

http://www.ocean-sci-discuss.net
http://www.ocean-sci-discuss.net/8/1575/2011/osd-8-1575-2011-print.pdf
http://www.ocean-sci-discuss.net/8/1575/2011/osd-8-1575-2011-discussion.html
http://creativecommons.org/licenses/by/3.0/


OSD
8, 1575–1599, 2011

Eddy characteristics
in the NSCS from

drifter

J. Li et al.

Title Page

Abstract Introduction

Conclusions References

Tables Figures

J I

J I

Back Close

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

D
iscussion

P
aper

|
D

iscussion
P

aper
|

D
iscussion

P
aper

|
D

iscussion
P

aper
|

their drogue and run aground. The Atlantic Oceanographic and Meteorological Lab-
oratory (AMOL) received the drifter positions from Doppler shift measurements from
Service Argos. AOML’s Drifter Data Assembly Center (DAC) assembles these raw
drifter locations, applies quality control procedures, and interpolates them to regular
1/4-day intervals using an optimal interpolation procedure known as kriging (Hansen5

and Poulain, 1996). To remove high-frequency tidal and inertial wave energy and to
avoid the energy into the low-frequency motions, these drifter data were daily averaged
(Swenson and Niiler, 1996). The maximum amount of data was observed during the
1990s, corresponding to the World Ocean Circulation Experiment (WOCE) period.

In our study area, a total of 576 different drifters, able to exit and return to the area10

later (considered distinctly), were followed. Figure 2a shows all the drifter trajectories
in the area and Fig. 2b shows the spatial distribution of the trajectories number. The
number of drifter trajectories in the center of the study region is very big, whereas the
regions near the coast of China and northwest of Luzon Island are poorly sampled.

2.2 Eddy identification method15

Lagrangian drifters have been extensively utilized to track eddies, which are a reliable
source of in-situ continuous data comparing with satellite remote sensing data. If the
drifter is entrained into an eddy, it can exhibit the looping motion before being ejected.
Eddies are thus revealed by clockwise and counterclockwise loops in drifter trajecto-
ries. The issue of identifying the coherent eddy structures in the drifter trajectories is20

then reduced to identifying the looping segments within a trajectory. Manual identifi-
cation method for these loops from drifters has been conducted in many studies (e.g.,
Shoosmith et al., 2005; Chow et al., 2008). However, this is time-consuming and possi-
bly subject to human error or bias. To identify these loops automatically, we developed
an identification method based on the geometry of the drifter trajectory. This method is25

different from the geometric method of Boebel et al. (2003), which uses trajectory cur-
vature to identify loops. Our method is based on the definition of loop: a loop is a closed
curve with its starting point overlapped by its ending point. Because the sample points
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within the drifter trajectory are discrete, the overlapping point is in fact the overlapping
point between the two intersectant trajectory segments.

It should be noticed not all the detected overlapping points correspond to the loops,
such as the points C and D in Fig. 3a, which are actually the overlapping points of
different loops. These points are called “false overlapping points”, while A and B in5

Fig. 3a are called “true overlapping points” corresponding to the loops. To avoid the
disturbing of the false overlapping points, we need do the skip searching, not the “one
by one” point searching. Take point A as an example: suppose A is the overlapping
point between the two intersectant trajectory segments (P (i )−P (i+1), P (j )−P (j+1)),
then the subsequent searching should start at point P (j+1) not point P (i+1). This skip10

can detect the true overlapping points A and B while ignoring the false overlapping
points C and D (see Fig. 3a). However, we have noticed that there may exist small
internal loops inside the bigger loop (Fig. 3b), which is likely to indicate the smaller
eddy disturbance embedded inside the bigger eddy. Thus before the skipping, the
internal searching in the range of the detected bigger loop should be made. Figure 3b15

shows a smaller loop identified inside the bigger one.
When the true overlapping points are detected, the sample points between the two

intersectant lines are the whole loop points. One example showing the detected loops
in a complex drifter trajectory is in Fig. 4.

The polarity of a loop is defined as the rotating direction of the loop. In Northern20

Hemisphere, when a drifter is caught by a cyclone (anticyclone) eddy, it will make
the counter-clockwise (clockwise) loop. The situation is just converse in the South-
ern Hemisphere. Inspired by Sadarjoen and Post (2000) on a swirling pattern around
a central set of points in the streamlines, we calculate the winding angle of the loop
trajectory to determine the polarity of a loop (see more detail in Sadarjoen and Post,25

2000). Figures 3 and 4 show the determined polarities of the detected loops.
The loop center can be estimated by geometrically averaging all the sample points

contained in the loop. Here we define the loop radius (R) as the average distance
among the distances between the loop points to the loop center. The rotating period
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(Td ) of a loop is defined as the time between the starting time and the ending time of
the loop segment along the drifter sampling time series. Loop angle speed (La) can be
calculated using the formula La =2π/Td , and the tangential speed (Ls) is Ls =La×R.

During the movement of a drifter, if it is caught by an eddy for some time, it is possible
the drifter can spin several times following the eddy (see Fig. 5). After extracting all the5

loops along a drifter trajectory, we can group the loops which are likely to represent the
same eddy.

Rather than clustering loops, it is easier to cluster the center points. These center
points are clustered as follows: the first point is considered as the first cluster. For
each subsequent loop, if its polarity is the same with the first one, then we compute10

the distance between the center of the first loop and that of the subsequent loop. If the
distance is less than the sum of the radii of the two loops, we group the subsequent
loop to the first cluster. If the distance is bigger than the sum, the subsequent point
constitutes a new cluster. After repeating the procedure among all the extracted loops
within a drifter trajectory, the loops are combined into a distinct number of groups.15

Loops of the same group are considered as part of the same eddy. The number of
loops representing the same eddy within a drifter trajectory suggests the circumrotating
times of the drifter following an eddy.

3 Eddy characteristics and statistics in the NSCS

3.1 Mean flow20

The Eulerian mean flow of NSCS was derived by spatially averaging the current com-
ponents from the drifters in bins with 0.25◦ ×0.25◦ (Fig. 6). The general pattern of mean
flow is cyclonic, and there is an anticyclonic loop pattern within the Luzon Strait, indi-
cating the Kuroshio occasionally makes a loop in this deep gap of western boundary
(Shaw et al., 1999; Qu, 2000).25
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3.2 Number and radii of eddies

The total number of the detected loops is 4360 (3532 anticyclonic, 828 cyclonic). After
clustering the loops, there are 1972 eddies identified, in which 1599 are anticyclonic
eddies and 373 are cyclonic eddies (Fig. 7a). Figure 8 shows the histogram of eddy
radii with a bin width of 10 km. Note that due to the clarity of histogram, the radii less5

than 10 km are not plotted, because the numbers of these submesoscale eddies are
1466 and 253 for anticyclonic and cyclonic eddies, respectively, much bigger than the
numbers of other scale eddies (Fig. 7b). Thus the drifter measurements have the abil-
ity to characterize the submesoscale eddies unresolved by satellite data. The mean
radii of all the eddies, the cyclonic eddies and anticyclonic eddies are 3.5 km, 2.4 km10

and 4.7 km, respectively. If the submesoscale eddies (radius<10 km) are ignored, the
mean radii are 30.4 km, 31.7 km and 29.3 km for all the eddies, cyclonic and anticy-
clonic eddies, respectively. It should be pointed out the eddy sizes calculated from
drifters are often underestimated because the drifter may be controlled by one part of
an eddy (see Fig. 5). If we consider the drifters are on average statistically evenly dis-15

tributed along the radius of eddy radius R, the probability density p(r,θ) of finding the
drifter at a radius r and direction θ relative to the eddy center is constant (Chaigneau
and Pizarro, 2005):

p(r,θ)=
1

R∫
0

2π∫
0
rdrdθ

=
1

πR2
(1)

The mean distance R1, or the expection20

E (r)=

R∫
0

2π∫
0

r2p(r,θ)drdθ (2)
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of the drifter from the eddy center is equal to R1 = 2R/3. According to this formula,
the mean eddy diameter of 7 km in the NSCS implies a characteristic eddy diame-
ter of 10 km. This order of magnitude is smaller than the Rossby radii (50–90 km) of
deformation in the SCS (Chelton et al., 1998).

According to the magnitude of eddy radii, the eddies can be categorized into three5

types: large eddies (radius>60 km), median eddies (60 km≥ radius≥10 km) and small
(or submesoscale) eddies (radius<10 km). As for cyclonic (anticyclonic) eddies, the
numbers of large, median and small types of eddies are 22 (10), 98 (123), 253 (1466),
respectively. Wang et al. (2003) examined 7 years (1993–2000) SSHA data in this
region, and also found more anticyclonic eddies than cyclonic eddies. It should be10

noted that the number of anticyclonic eddies detected from drifters is bigger than the
eddies identified from SSHA. The reason may be that drifters are biased toward regions
of convergent flow associated with anticylones (Chaigneau and Pizarro, 2005).

3.3 Spatial distribution of eddies

The spatial distribution of cyclonic and anticyclonic eddies from drifters in the NSCS is15

shown in Fig. 9. We follow Wang et al.’s geographical delineation of the zones based
on the limited knowledge of the eddy generation mechanisms: Zone Z1 (southwest of
Taiwan) and Zone Z2 (northwest of Luzon extending west to the 1000 m bath). In Zone
Z1, more anticyclonic eddies are found, especially small-scale anticyclonic eddies are
dominant. Wang et al. also found the same distribution pattern that anticyclonic eddies20

of small radius and short lifetime are dominant than cyclonic eddies in Z1. In Zone
Z2, cyclonic eddies detected from drifter data are a little more than anticyclonic eddies,
especially in the southeast of Hainan Island (Fig. 9), while SSHA data shows that
anticyclonic eddies are a little more than cyclonic eddies in Z2 (Wang et al., 2003).
But both data indicate the numbers of both types of eddies are the same order of25

magnitude. The small discrepancy may be because Wang et al. ’s criterions used for
identifying eddies from SSHA data are too strict, such as that the sea level difference
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between the outermost and the center of an eddy must be >7.5 cm for at least a month.
Some cyclonic eddies in Z2 may have not met that criterion, thus they are missed in
Wang et al.’s results. Another possible reason is that the eddies detected from drifters
not only contain mesoscale eddies resolved by SSHA but also submesoscale eddies
unresolved by SSHA.5

3.4 Temporal distribution of eddies

The temporal distribution of the total eddy number in 1979–2010 in the NSCS shows
that the number of eddies peaks in the period of from May to July (Fig. 10a). However,
if the eddies which radii are less than 10 km were eliminated, the distribution shows an
opposite scene: the number of eddies peaks in the period from November to February10

of next year, while weaken in the period of from April to September (Fig. 10b).
SSHA data also indicates that more eddies generate during the winter monsoon

(defined as from October to March of next year) in the NSCS, while less eddies gen-
erate during the spring transition period (April and May) and autumn transition period
(September) (Wang et al., 2003). This temporal distribution pattern may be related15

to eddy generation mechanisms. During the winter monsoon, frontal instability at the
Kuroshio intrusion could be one mechanism in shedding eddies in Z1 (Su et al., 2004).
The orographic wind jets associated with the northeast winter monsoon and the gaps in
the mountainous island chain along the eastern boundary of SCS can spin up cyclonic
and anticyclonic eddies in Z2 (Wang et al., 2008).20

But why does the temporal distribution of the total number of the eddies peak in sum-
mer when considering the submesoscale eddies? This may be ascribed to the great
number of submesoscale eddies which are likely to generate in this period but seldom
in the winter monsoon. These results suggest that the submesoscale eddies in the
NSCS may not directly related to the upper ocean Ekman response to the wind, but25

may be related to the process of baroclinic instability (Wang G. H., personal communi-
cation). The background mechanism needs to be further studied.
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3.5 Tangential velocities of eddies

The relationship between period and radius of eddies is shown in Fig. 11. There is
a significant correlation for both the cyclonic and anticyclonic eddies with orbital pe-
riod increasing with eddy radius. Anticyclonic eddies increase a little more rapidly than
cyclonic eddies, which could mean that cyclones tend to rotate more slowly than anti-5

cyclones in the NSCS. This can be validated further in Fig. 12 that shows the scatter-
plot of eddy radius and tangential velocity for cyclones and anticyclones. We can see
that the maximum and mean tangential velocity of anticyclones is about 45 cm s−1 and
30 cm s−1, respectively. In contrast, the two values are about 30 cm s−1 and 20 cm s−1

for cyclones, respectively. If the center of an eddy is in near-solid-body rotation, the10

period remains constant for increasing radii up to the position of the maximum tan-
gential velocity. Therefore, we can speculate that drifters entrained into cyclones or
anticyclones orbits at distances greater than the maximum tangential velocity.

The reconstructed tangential velocity as a function of eddy radius from all the identi-
fied eddies allows us to determine the normalized vorticity of the surface flow (Pingree15

et al., 1992; Aken et al., 2002; Chaigneau et al., 2005):∣∣∣∣ξf
∣∣∣∣= ∣∣∣∣ 1

f r

∣∣∣∣∣∣∣∣∂(rVt)

∂r

∣∣∣∣ (3)

where, ξ is the relative vorticity, f is the planetary vorticity, r is the distance to eddy cen-
ter and Vt is the tangential velocity. At the radius 80 km,

∣∣ξ/f∣∣ amounts to 0.07 (0.05)
for anticyclones (cyclones), the magnitude increasing to 0.8 (0.6) for anticyclones (cy-20

clones) within a radius of 10 km (the maximum Vt), while near the center
∣∣ξ/f∣∣ is about

0.4 (0.3) for anticyclones (cyclones). These suggest the edges of large eddies are
geostrophic balance, while the cores of large eddy are ageostrophic. In contrast, sub-
mesoscale eddies are ageostrophic from eddy edges to eddy cores. These results
suggest that although the large-scale eddies may be considered in geostrophic bal-25

ance, ageostrophic dynamics and centrifugal effects may play an important role in the
growth, drift, and decay of the submesoscale eddies in the NSCS.
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4 Discussion and conclusions

On the basis of satellite tracked drifter measurements, eddies characteristics in the
NSCS were generally investigated, especially these submesoscale eddies unresolved
by SSHA. There are totally 1972 eddies identified, 4/5 of which are anticyclonic eddies.
The spatial distribution of eddies are: in Zone Z1, the number of anticyclones dominate5

the number of cyclones, most of which are the submesoscale anticyclonic eddies with
small radii; whereas, in Zone Z2, cyclonic eddies are a little more than anticyclonic ed-
dies. We also notice that if the submesoscale eddies are eliminated, then the eddies in
the NSCS will show a 1.1–1 dominance with the number (133) of anticyclones over the
number (122) of cyclones. It is a very interesting topic to analyze these submesoscale10

eddies, such as their generation mechanisms and their role in the water exchange of
Luzon Strait. But this is beyond the scope of the paper.

The temporal distribution of eddy number from drifter in the NSCS has a close rela-
tion with monsoon. The number of eddies (submesoscale eddies ignored) peak during
the winter monsoon, while eddies tend to decrease quickly in the transition periods of15

monsoon. The spatial and temporal patterns have a good agreement with the results
of SSHA. This may validate the suitability of our identification method. Meanwhile, the
submesoscale eddies are likely to generate in the summer monsoon but seldom in the
winter monsoon, which may be related to the baroclinic instability.

The maximum and mean tangential velocities of anticyclones (cyclones) is20

45 (30) cm s−1 and 30 (15) cm s−1, respectively. It may indicate that anticyclones tend
to rotate more quickly than cyclones in the NSCS. The normalized vorticity

∣∣ξ/f∣∣ cal-
culated from all the identified eddies suggest that large-scale eddies are in geostrophic
balance, but ageostrophic dynamics may be important for the submesoscale eddies
where centrifugal effects cannot be ignored.25

In addition, this study may be complementary to studies based on altimeter data in
the NSCS. Their combined use is expected to achieve a more complete view of ocean
dynamics in the NSCS. This work may also provide useful information for the choice
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of appropriate spatial resolution of these eddy-resolving models along with developing
strategies on future drifter deployments in the NSCS.
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 1 

 2 

Fig. 1. Bathymetry of the SCS, with only -200 m, -2000 m, and -4000 m contours 3 

plotted. 4 

Fig. 1. Bathymetry of the SCS, with only −200 m, −2000 m, and −4000 m contours plotted.
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 1 

 2 
 3 

Fig. 2. (a) All the 576 drifter trajectories in the NSCS from 1979 to March 2010 in the 4 

study region (105o-122 oE, 16o-25 oN).Isobaths are in meter. H: Hainan Island. T: 5 

Taiwan Island. L: Luzon Island. (b) Drifter trajectory number in bins with 0.25 o 6 

0.25 o. 7 

(a) 

(b) 

Fig. 2. (a) All the 576 drifter trajectories in the NSCS from 1979 to March 2010 in the study
region (105◦–122◦ E, 16◦–25◦ N). Isobaths are in meter. H: Hainan Island. T: Taiwan Island. L:
Luzon Island. (b) Drifter trajectory number in bins with 0.25◦ ×0.25◦.
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 16

 1 

 2 

Fig. 3. (a) An example of loops identified in drifter trajectory shown with the solid 3 

line. The solid points represent the sample points along the drifter trajectory. The 4 

starting point and ending point of this trajectory is marked with triangle and square, 5 

respectively. The green empty circles are the true overlapping points marked with A 6 

and B, while the false are marked with C and D. (b) An example of a bigger loop 7 

containing a smaller loop identified. The green empty circle E is the overlapping point 8 

of the bigger loop, and the green solid circle F represents the overlapping point of the 9 

internal smaller loop. The blue (red) segments are indicated as counter-clockwise 10 

(clockwise) loops. 11 

Fig. 3. (a) An example of loops identified in drifter trajectory shown with the solid line. The solid
points represent the sample points along the drifter trajectory. The starting point and ending
point of this trajectory is marked with triangle and square, respectively. The green empty circles
are the true overlapping points marked with A and B, while the false are marked with C and D.
(b) An example of a bigger loop containing a smaller loop identified. The green empty circle E is
the overlapping point of the bigger loop, and the green solid circle F represents the overlapping
point of the internal smaller loop. The blue (red) segments are indicated as counter-clockwise
(clockwise) loops.
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 1 

 2 

Fig.4. An example showing the complexity of a realistic drifter trajectory. The blue 3 

(red) segments are indicated as counter-clockwise (clockwise) loops. 4 

Fig. 4. An example showing the complexity of a realistic drifter trajectory. The blue (red)
segments are indicated as counter-clockwise (clockwise) loops. The starting point and ending
point of this trajectory is marked with triangle and square, respectively.
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 1 

 2 

Fig. 5. An example of one drifter (ID: 78922) circumrotating three times when caught 3 

by an cyclonic eddy. Black curve is the drifter trajectory, and the starting point and 4 

ending point of this trajectory is marked with triangle and square, respectively. 5 

Colorful filled contours show the SSHA data in Sep 10, 2008, corresponding to the 6 

drifter sampling. 7 

Fig. 5. An example of one drifter (ID: 78922) circumrotating three times when caught by an
cyclonic eddy. Black curve is the drifter trajectory, and the starting point and ending point of
this trajectory is marked with triangle and square, respectively. Colorful filled contours show the
SSHA data in 10 September 2008, corresponding to the drifter sampling.
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Fig. 6. Mean flow in the NSCS from averaging all the drifter trajectories. 3 

Fig. 6. Mean flow in the NSCS from averaging all the drifter trajectories.
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 3 

Fig. 7. (a) Anticyclonic (red) and cyclonic (blue) eddies detected from drifer 4 

trajectories using GIAE in the NSCS. (b) As in a, but for submesoscale anticyclonic 5 

(red) and cyclonic (blue) eddies which radii are less than 10 km. 6 

(b) 

(a) 

Fig. 7. (a) Anticyclonic (red) and cyclonic (blue) eddies detected from drifer trajectories in the
NSCS. (b) As in (a), but for submesoscale anticyclonic (red) and cyclonic (blue) eddies which
radii are less than 10 km.
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 1 

 2 

Fig.8. Histogram of eddy radii with a bin width of 10 km. Positive radii depict 3 

cyclonic eddies, and negative radii depict anticyclonic eddies. 4 

Fig. 8. Histogram of eddy radii with a bin width of 10 km. Positive radii depict cyclonic eddies,
and negative radii depict anticyclonic eddies.
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Fig. 9. The distribution of cyclonic (a) and anticyclonic (b) eddies detected from 3 

drifters in the NSCS. Large eddies are shown by the big gray solid dots, median 4 

eddies are shown by the middle solid dots (blue: cyclone, red: anticyclone), and small 5 

eddies are shown by the small gray solid dots. 6 

Fig. 9. The distribution of cyclonic (a) and anticyclonic (b) eddies detected from drifters in the
NSCS. Large eddies are shown by the big gray solid dots, median eddies are shown by the
middle solid dots (blue: cyclone, red: anticyclone), and small eddies are shown by the small
gray solid dots.
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 3 

Fig. 10. (a) The total number of eddies (1979-2010) as a function of the month of the 4 

year for cyclonic eddies (blue) and anticyclonic eddies (green). (b) As in (a), but for 5 

eddies which radii are > 10 km. 6 

Fig. 10. (a) The total number of eddies (1979–2010) as a function of the month of the year for
cyclonic eddies (blue) and anticyclonic eddies (green). (b) As in (a), but for eddies which radii
are >10 km.
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Fig. 11. Scatterplot of eddy radius and period for cyclones (a) and anticyclones (b). 3 

Fig. 11. Scatterplot of eddy radius and period for cyclones (a) and anticyclones (b).

1598

http://www.ocean-sci-discuss.net
http://www.ocean-sci-discuss.net/8/1575/2011/osd-8-1575-2011-print.pdf
http://www.ocean-sci-discuss.net/8/1575/2011/osd-8-1575-2011-discussion.html
http://creativecommons.org/licenses/by/3.0/


OSD
8, 1575–1599, 2011

Eddy characteristics
in the NSCS from

drifter

J. Li et al.

Title Page

Abstract Introduction

Conclusions References

Tables Figures

J I

J I

Back Close

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

D
iscussion

P
aper

|
D

iscussion
P

aper
|

D
iscussion

P
aper

|
D

iscussion
P

aper
|

 25

 1 

 2 

Fig.12. Scatterplot of eddy radius and tangential velocity for cyclones (a) and 3 

anticyclones (b). 4 

Fig. 12. Scatterplot of eddy radius and tangential velocity for cyclones (blue) and anticyclones
(red).
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