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Abstract

Mesoscale eddy generation mechanisms in the eastern South China Sea (ESCS) are investigated using altimetry
observations and solutions of a nonlinear, 1½-layer reduced-gravity model. We estimate the relative roles of the
wind forcing in the interior South China Sea (SCS) and the remote forcing from the western tropical Pacific (WTP)
in eddy generation in the ESCS. Model solutions show that the high-frequency wind in the interior SCS is the
primary forcing for eddies, which explains about 54% of the mesoscale eddies generated in the ESCS. Signals from
the WTP also play an important role. Wind-driven equatorial signals reach the west coast of Luzon Island through
the Sibutu Passage and Mindoro Strait. The reflected Rossby waves from the west coast of Luzon Island propagate
westward, become unstable, and turn into eddies. The signals driven by high-frequency wind from the WTP
explain about 40% of the mesoscale eddies generated in the ESCS. The high-frequency wind forcing in both the
SCS and the WTP is important for eddy generation in the ESCS.
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1  Introduction
The South China Sea (SCS) is the largest semi-enclosed mar-

ginal sea in the western tropical Pacific (WTP). There are many
passages connecting the SCS with the Pacific Ocean, Java Sea and
Sulu Sea. The Luzon Strait is a wide and deep pathway, which en-
ables water exchange between the WTP and the SCS. The SCS
also receives influence from the WTP through the Mindoro Strait
(Liu et al., 2011; Zhuang et al., 2013; Cheng et al., 2016). The
monsoon plays an important role in the surface circulations of
the SCS (Wyrtki, 1961; Fang et al., 1998; Qu, 2000; Wang et al.,
2006; Liu et al., 2008). The complicated dynamic environment in
and around the SCS results in abundant mesoscale eddies in the
SCS.

1.1  Features of mesoscale eddies in the SCS
The development of satellite altimetry has provided a new

way to identify and explore spatio-temporal distribution of meso-
scale eddies in the SCS. Based on five-year altimetry data, Wang
et al. (2000) revealed two significant mesoscale variability bands
in the SCS. The northern band is in the SW–NE direction extend-
ing from the Luzon Strait to the Vietnam coast; the southern one
lies along the western boundary. Similar patterns were also found
by Cheng and Qi (2010) and Zhuang et al. (2010).

Many literatures discussed the main features of eddy activit-
ies in the SCS (e.g., Hwang and Chen, 2000; Wang et al., 2003; Su,
2004; Yuan et al., 2007; Cheng et al., 2010; Xiu et al., 2010; Chen et
al., 2011; Zu et al., 2013). Chen et al. (2011) showed the mean
eddy features in the SCS. They found that almost three in five
mesoscale eddies in the SCS have radii of 100–200 km and an av-
erage lifetime of about 62 d. Eddy radius near 9°N is very close to

the Rossby radius of deformation, but the radius decreases to-
ward the equator. It remains unknown why eddies in the south-
ern SCS have relatively small radius.

Mesoscale eddies in the SCS have distinct seasonal variability.
More cyclonic eddies (CEs) are generated in winter; and more
anticyclonic eddies (AEs) in summer. He et al. (2002) found that
eddy kinetic energy (EKE) exists distinct seasonal variability in
the northeastern SCS, which is higher in boreal winter than in
summer. Wang et al. (2006) pointed out that more than half of
the eddies were formed during winter monsoon and were gener-
ated in the eastern SCS and off the Vietnam coast. Warm-core ed-
dies northwest of Luzon Island are a seasonal feature that usu-
ally appear during summer (Li et al., 1998; Yuan et al., 2007; Chen
et al., 2010), and cold-core eddies northwest of Luzon Island usu-
ally appear in winter (Shaw et al., 1996; Yang and Liu, 2003; Wang
et al., 2008a).

1.2  Generation mechanisms of mesoscale eddies in the eastern
SCS
Instability of mean flow can generate eddies west of the

Luzon Strait, especially during the Kuroshio intrusion (Wang et
al., 2000; Su, 2004; Wang et al., 2008b). But the mean flow in the
eastern SCS (ESCS; 11°–18°N, 114°–120°E) is relatively weak that
could not provide enough energy for the eddy generation. The
generation mechanisms of the eddies in the ESCS are still contro-
versial. Several studies have pointed out that eddies in the ESCS
are related to the local wind stress curl. For example, eddies in
the northeastern SCS are attributed to wind stress curl variation,
and the Luzon Cold Eddy acts as a forced Rossby wave (Yang and
Liu, 2003). The winter orographic wind jets are involved in the  
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generation of eddies northwest and west of Luzon Island (Wang
et al., 2005; Wang et al., 2008a). Wang et al. (2005) defined the
winter as the period from October to the following March, as
there is winter monsoon during the period. They found that the
eddies detected from the altimetry data correspond well with loc-
al wind stress curl in the ESCS during winter. However, the wind
forcing could not explain all the eddies in the ESCS, especially
during summer when the wind stress is relatively weak.

Hu et al. (2001), Zheng et al. (2011) and Hu et al. (2012) sug-
gested that eddies generated by the nonlinearity of Rossby waves
from the WTP can propagate into the SCS via the Luzon Strait.
However, these kind of eddies always propagate along the con-
tinental slope and hardly enter into the ESCS.

Recently, Nan et al. (2011) detected three long-lived, warm-
core eddies in the northern SCS during August 2007 based on
both altimetry data and in situ measurements along 18°N. Such
eddies were also observed in summer 2009. Zheng et al. (2014)
utilized an intrinsic standing wave mode to explain the forma-
tion of these three long-lived eddies. The theoretical standing
wave mode coincides well with the seiche events observed by the
cruise mission in summer 2007 and 2009. It is worth noting that
the nonlinear effect is crucial for the generation of eddies (Hurl-
burt and Thompson, 1980; Wang et al., 2006). According to
Chelton et al. (2011), about 90% of the observed mesoscale ed-
dies in the tropics (20°S–20°N) are nonlinear. Therefore, linear
theory cannot fully explain the generation of mesoscale eddies in
the SCS, also in the ESCS.

Recent studies suggested that the coastal trapped waves (CT-
Ws) originated from the WTP traveling clockwise along the coast
of Luzon Island through the Sibutu Passage and Mindoro Strait
can radiate westward Rossby waves on the west coast of Luzon
Island and impact sea surface height variation (Liu et al., 2011;
Zhuang et al., 2013; Chen et al., 2015; Cheng et al., 2016). The in-
stability of the baroclinic Rossby waves radiated from the west
coast of Luzon Island may be another generation mechanism for
the eddies in the ESCS, which may be affected by the remote for-
cing from WTP.

1.3  Our view and approach
The purpose of the present paper is to reveal dynamic pro-

cesses for mesoscale eddy generation in the ESCS, which remain
controversial as mentioned in Section 1.2. We propose that ed-
dies derive their energy from wind forcing and baroclinic Rossby
waves, which are radiated from the poleward CTWs along the
west coast of Luzon Island. The paper is organized as follows. In
Section 2, we introduce the data and methods used in this study.
In Section 3, we describe the features of mesoscale eddies in the
ESCS using satellite observations. In Section 4, we investigate the
essential dynamic process for eddy formation based on a nonlin-
ear, 1½-layer reduced-gravity model, hereinafter referred to as
1½-layer model. In Section 5, summary is given.

2  Data and model

2.1  Altimetry data and wind data
The sea surface height anomaly (SSHA) data from a merged

product of altimeter observations by multiple satellites
(TOPEX/Poseidon and ERS, followed by Jason-1/2 and Envisat)
are used to describe the main features of the eddies in the SCS.
The data are distributed by the Archiving, Validation and Inter-
pretation of Satellite Oceanographic data (AVISO http://www.aviso.
oceanobs.com/), available on 0.25° grid at daily interval. A tidal
model GOT2000 and a barotropic model MOG2D-G were ap-

plied to remove the aliasing of tides and barotropic variability
(Volkov et al., 2007; Dibarboure et al., 2008). In this study, we se-
lect the SSHA data from 1993 to 2013 at 5-d interval.

Sea surface wind data used in this study is daily, 0.75°×0.75°
wind stress derived from the European Centre for Medium-
Range Weather Forecasts (ECMWF; Dee et al., 2011). It covers the
study period.

2.2  Eddy detection
Gridded SSHA and geostrophic current velocity from alti-

metry observations and solutions of a nonlinear, 1½-layer model
are used to identify and track mesoscale eddies in the SCS. The
automatic winding angle (WA) method (Sadarjoen and Post,
2000; Chaigneau et al., 2008) and eddy tracking algorithm used
by Penven et al. (2005) are adopted to identify and track eddies
based on filtered SSHA and geostrophic current field. We first
find the local maximum (minimum) SSHA in a moving window
of 2°×2° as a possible anticyclonic (cyclonic) eddy center. Then,
we use the WA method to find the enclosed streamlines in the
geostrophic current field, and the outmost enclosed streamline is
regarded as the eddy edge. For more details on eddy identifica-
tion and tracking, readers are referred to Chen et al. (2011). Ed-
dies with lifetime ≥30 d are saved to estimate eddy locations and
properties in this study.

2.3  The nonlinear, 1½-layer model
In this paper, we adopt a nonlinear, 1½-layer model to invest-

igate contributions of wind forcing and nonlinear instability of
Rossby waves to the formation and modulation of the mesoscale
eddies. Previous studies have shown that the 1½-layer model
contains essential dynamics of a wind-forced, upper-ocean layer,
and has been used to study upper-ocean circulation, sea-level
fluctuation, and mesoscale eddies in the SCS (Metzger and Hurl-
bert, 1996; Liu et al., 2001; Wang et al., 2006, 2010; Zhuang et al.,
2013). Following Qiu and Chen (2012), we write down the gov-
erning equations as follows:
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where  is the horizontal velocity vector,  is
the wind-stress vector,  is the upper-layer thickness,  is the
reference density, and = 100 m2/s is the coefficient of horizont-
al eddy viscosity. Near the boundaries of the model,  is in-
creased linearly from 100 to 5 000 m2/s for the purpose of sup-
pressing instabilities and outcropping.  is the
absolute vorticity,  is the total energy, and

=0.036 m/s2 is the reduced-gravity constant. We set the back-
ground layer thickness h0=250 m. The 200 m isobath is defined as
the land/sea boundary, which allows CTWs to pass through the
Sibutu Passage and Mindoro Strait. Model sea level is then given
by , where g=9.8 m/s2 is the gravitational constant.

The model domain is 60°S–65°N, 30°E–70°W; and the hori-
zontal resolution is 0.125°×0.125°. The wind forcing from the
ECMWF wind stress is interpolated to 0.125°×0.125° resolution
and 5-d interval. The model is first spun up with climatological
monthly wind stress from the ECMWF for 20 years, and the solu-
tions are taken as the initial conditions for our sensitive experi-
ments.
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3  Mesoscale variability based on altimetry data

3.1  Mesoscale variability
The SSHA field shows multi-scale features spatially. The

mesoscale eddies have a diameter of about 100–500 km (Tansley
et al., 2001), so a 100–500 km band-pass-filter is used to extract
mesoscale variability. Figure 1 shows the seasonal mean pattern
of the band-pass-filtered SSHA from the altimetry data. There ex-
ist several alternating positive and negative SSHA bands with a
meridional scale of about 2.5°, and the corresponding geostroph-
ic zonal velocity is about 8 cm/s. The opposite patterns between
winter and summer indicate that the band-pass-filtered SSHA
has distinct seasonal variability. We assume it is the meridional
pattern of eddy distribution (e.g., CEs–AEs–CEs from north to
south) and special propagation paths that produce the alternat-
ing positive and negative bands, and this kind of eddies have ob-
vious annual cycle. For example, positive wind stress curl (WSC)
causes CEs northwest of the Luzon Island during winter which
propagate westward, leading to negative SSHA; analogously, neg-
ative WSC generates AEs, leading to positive SSHA south of the
positive WSC. The WSC pattern is reversed during summer, res-
ulting in an opposite SSHA pattern.

Figure 2 shows the amplitude spectra of the SSHA averaged
within two subregions, Region 1 (R1 for short; Fig. 2a) and Re-
gion 2 (R2; Fig. 2b). In R1, the unfiltered SSHA (black line) has
very strong annual variation, which is weakened significantly
after band-pass-filtering (red line), as shown in Fig. 2a. This
change is understandable since the annual signals in the SCS
mainly present basin and subbasin-scale variability, which would
be weakened after using a spatial filter on SSHA. The annual vari-

ation in R2 is weaker than that in R1, suggesting weaker seasonal
wind in R2. However, mesoscale eddies mainly cause local SSHA
intraseasonal variability. It is better to use a temporal filter to ex-
clude other mesoscale variability, such as the signals with dis-
tinct annual cycle. Therefore, we apply a 30–150-d band-pass-fil-
ter to both SSHA and geostrophic current velocity after the spa-
tial band-pass-filter. The results will be used to identify and track
mesoscale eddies in the ESCS.

3.2  Eddy characteristics
A total of 81 (73) AEs (CEs) are identified within the ESCS

(11°–18°N, 114°–120°E; see the green box in Fig. 1) during
1993–2013 from satellite observations, which is about 29% (28%)
of the AEs (CEs) generated in the SCS (8°–23°N, 105°–120°E). The
eddies generally have a mean lifetime of around 50 d and a mean
radius of about 100 km. The mean vorticity is –8.4×10–7 s–1 for the
AEs, and 6.4×10–6 s–1 for the CEs. Figure 3 shows the tracks of
these eddies. The magenta indicates the number of AEs and their
tracks, and the blue indicates the number of CEs and their tracks.
There is no significant difference between the numbers of the
AEs and CEs in the ESCS, and there is no significant seasonal dif-
ference because the annual signals were removed before the ed-
dies were identified (figures not shown).

4  Model results

4.1  Model validation
Most of the mesoscale eddies in the SCS are caused by wind

stress curl, the instability of mean flow, and nonlinear, unstable,
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Fig. 1.   The seasonal mean band-pass-filtered SSHA in winter (December, January and February) (a) and summer (June, July and
August) (b) derived from the altimetry data. The two black boxes (R1, R2) indicate the subregions of the ESCS (11°–18°N, 114°–120°E;
green box).
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Fig. 2.   Amplitude spectra of the SSHA averaged within R1 (a) and R2 (b). The two regions are shown in Fig. 1a. The black curve
indicates SSHA and the red curve indicates the SSHA after being filtered at 100–500 km scale.
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baroclinic Rossby waves. Since the generation mechanisms of the
eddies generated in the ESCS are not well understood, we design
a series of numerical experiments to investigate the relative roles
of the wind forcing in the interior SCS (8°–23°N, 105°–120°E, Box
1; Fig. 4) and the remote forcing from the WTP (5°–20°N,

125°E–90°W, Box 2; Fig. 4) in eddy generation in the ESCS. Each
experiment is forced by modified wind stress at 5-d interval from
1979 to 2013, but we only analyze the period of 1993–2013. The
configurations of all experiments are listed in Table 1, and will be
introduced one by one as needed.

Experiment 0 as the control run is forced by realistic 5-d wind
stress. Figure 4 shows the mean state of the wind stress. As shown
in Fig. 5, seasonal mean pattern of the 100–500 km band-pass-

filtered SSHA in Exp. 0 matches quite well with that from the ob-
servations (Fig. 1). They all show distinct features, namely, al-
ternating positive and negative SSHA bands, with significant sea-
sonal variability and strong western boundary current.

The tracks of the eddies detected from Exp. 0 are plotted in
Fig. 6. A total of 90 (79) AEs (CEs) are identified in the ESCS. The
numbers of AEs (CEs) is almost 30% (26%) of AEs (CEs) gener-
ated in the SCS, which is very close to the 29% (28%) from the ob-
servations. The mean lifetime is around 80 d, and the mean radi-
us is about 120 km, both of which are larger than those from the
observations (Table 2). This difference from observations may be
due to the coefficient of horizontal eddy viscosity being small,
and to the fact that the baroclinic instability is weak in the 1½-
layer model. The mean vorticity is –9.6×10–7 s–1 for the AEs, and
4.0×10–6 s–1 for the CEs in the ESCS.

Table 1.   The configurations of 1½-layer model experiments
Experiment Wind forcing

Exp. 0 control run, real wind forcing

Exp. 1 300-d low-pass-filtered wind forcing

Exp. 2 real wind forcing in Box 1, same forcing as Exp. 1 in
other regions

Exp. 3 real wind forcing in Box 2, same forcing as Exp. 1 in
other regions

Exp. 4 remove the wind in Box 1, same forcing as Exp. 1 in
other regions

Exp. 5 remove the wind in Box 2, same forcing as Exp. 1 in
other regions
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Fig.  3.     Tracks  of  the  eddies  generated  in  the  ESCS  detected  from  altimeter  observations.  a.  Magenta  indicates  the  tracks  of
anticyclonic eddies, and b. blue shows the tracks of cyclonic eddies. Black dots mark eddy generation sites.
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Fig. 4.   Distribution of time-mean wind stress from ECMWF. The time mean is taken from the period of 1993–2013. The two boxes are
used for sensitive experiments representative for the SCS and the WTP.
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4.2  Eddy generation mechanisms
Several studies suggested that the winter orographic wind jet

is a key mechanism for the eddy generation in the ESCS (e.g.,
Wang et al., 2005, 2008a). However, the orographic wind is relat-
ively weak during summer and could not explain the generation
of eddies generated in the ESCS in summer. We assume that the
high-frequency wind plays an important role in eddy generation,
which unfortunately is wiped out after seasonal averaging. There-
fore, we will examine the relative roles of the low-frequency wind
and high-frequency wind in eddy generation in the ESCS using
model experiments. We design Exps 1–3 with different wind for-
cing. Forcing in Exp. 1 is the low-frequency wind stress obtained
by using a 300-d low-pass-filter. Less mesoscale eddies are seen
in Exp. 1 (Fig. 7), and the number of the eddies is about 15%
(25/169) of that in Exp. 0 (control run; Table 3). This tells us that
the low-frequency SCS wind forcing does not generate many ed-
dies. Can the high-frequency wind (300-d high-passed) be im-
portant for generating eddies in the ESCS? If the low-frequency
wind is replaced by the real wind in the SCS region (Box 1; Fig. 4)
in Exp. 2, it reproduces about 69% (116/169) of the eddies in Exp.

0. When the low-frequency wind is replaced by the real wind in
the WTP (Box 2; Fig. 4) in Exp. 3, it reproduces about 55%
(93/169) of the eddies in the ESCS (Table 3). In all these experi-
ments, the modified winds are smoothed along the segment
boundaries to eliminate sharp discontinuities. Therefore, be-
sides the wind forcing in the interior SCS, the signals from the
WTP forced by high-frequency wind are another important for-
cing for mesoscale eddy generation in the ESCS.

To estimate the effect of high-frequency wind, we subtract the
numbers of eddies of Exp. 1 from those of Exp. 2 or Exp. 3. The
results show that the high-frequency (300-day high-passed) wind
in Box 1 (Fig. 4) produces about 54% of the eddies in the ESCS,
and the high-frequency wind in Box 2 (Fig. 4) produces about
40% of the eddies in the ESCS (Table 4). The sum of the above-
mentioned three contributions (15%, 54% and 40%) exceeds
100%, which can be explained by the fact that the model ocean is
a nonlinear system.

To further figure out the contributions of the low-frequency
wind in Box 1 and in Box 2 (Fig. 4) to the eddy generation in the
ESCS, we remove the wind forcing in Box 1 in Exp. 4 and remove

Table 2.   Main features of eddies generated in the ESCS
Numbers (AEs+CEs) Lifetime/d Radius/km Vorticity (AE)/10–7 s–1 Vorticity (CE)/10–6 s–1

Observation 154 47 103 –8.4 6.4

Exp. 0 169 80 117 –9.6 4.0

Exp. 1 25 82 127 –8.5 3.3
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Fig. 5.   Seasonal mean band-pass-filtered SSHA in winter (December, January and February) (a) and summer (June, July and August)
(b) derived from Exp. 0.
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Fig. 6.   Tracks of the eddies generated in the ESCS detected from Exp. 0. a. Magenta indicates the tracks of anticyclonic eddies, and b.
blue shows the tracks of cyclonic eddies. Black dots mark eddy generation sites.
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the wind forcing in Box 2 in Exp. 5. In the other regions, the wind
forcing is the same as in Exp. 1. Experiment 4 produces merely
five eddies, while no eddy is produced in Exp. 5, as shown in Ta-
ble 3. These results suggest that the signals that are only driven by
the low-frequency wind over the interior SCS are not enough to
generate mesoscale eddies in the ESCS, while they could pro-
duce mesoscale eddies only when there is wind forcing in the
WTP.

Signals from the WTP travel clockwise along the coast of
Luzon Island via the Sibutu Passage and Mindoro Strait (Liu et
al., 2011; Zhuang et al., 2013; Cheng et al., 2016). The coastal
Kelvin waves can stimulate Rossby waves from the west coast of
Luzon Island, which may affect the eddy generation in the ESCS.
To confirm that the signals from the WTP could enter the west of
Luzon Island, and to explore their impact on eddy generation in
the ESCS, we obtain the evolution of SSHA via regression analys-
is. Since the high-frequency signals from the WTP can easily gen-
erate eddies in the ESCS, as illustrated in Section 4.2 (Exp. 3), we
employ the 300-d high-pass-filtered SSHA from Exp. 0 to estim-
ate the propagation of the signals from the WTP.

Figure 8 displays the evolution of filtered SSHA via regression
analysis. The SSHA reference site is off the west coast of Luzon Is-
land at (13.0°–13.5°N, 120.0°–120.5°E). At –50 d (Fig. 8a), a posit-
ive SSHA signal appears southeast of the Philippines, and en-
counters the coast of the Philippines. The positive signal propag-
ates clockwise along the coast as CTWs. Ten days later (Fig. 8b),
the SSHA phase along the west coast of Luzon Island rapidly
turns to be positive, and then gets enhanced (Figs 8c and d).
Once departed from the coast, the strong positive SSHA contour
may become enclosed (Figs 8e–l). The enclosed SSHA may devel-

Table 3.   Numbers of eddies generated in the ESCS in various ex-
periments

Exp. 0 Exp. 1 Exp. 2 Exp. 3 Exp. 4 Exp. 5

Total 169 25 116 93 5 0

Percentage/% 100 15 69 55 3 0

Table 4.   Numbers of eddies generated in the ESCS in Exp. 0 and
Exp. 1, and the differences of Exp. 2 minus Exp. 1 and of Exp. 3
minus Exp. 1

Exp. 0 (total) Exp. 1 Exp. 2–Exp. 1 Exp. 3–Exp. 1

Difference 169 25 91 68

Percentage/% 100 15 54 40
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Fig. 7.   Tracks of the eddies generated in the ESCS detected from Exp. 1. a. Magenta indicates the tracks of anticyclonic eddies, and b.
blue shows the tracks of cyclonic eddies. Black dots mark eddy generation sites.
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op into mesoscale AE and propagate westward. There appears a

negative SSHA signal southeast of the Philippines two months

later (Fig. 8h), which evolves in the same way as the previous

positive signal.

The evolution reveals that the equatorial-originated signals

excite the CTWs after reaching the coast, which can radiate

Rossby waves equatorward of the critical latitude (Clarke, 1983;

Clarke and Shi, 1991). These signals are quite to mesoscale eddy

generation in the ESCS. The Rossby waves become unstable, and

turn into individual eddies at certain distance from the west coast
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of Luzon Island. Figure 9 shows the snapshots of the 300-d high-
pass-filtered SSHA from Exp. 0, demonstrating that the signals
from the WTP indeed propagate into the SCS as the CTWs. We se-
lect one typical waveguide shown by the green dots in Fig. 9f to
explore the evolution of the signals, where the numbers in red in-
dicate the station sequence. The signals propagate clockwise as
the CTWs with a speed of about 2.2 m/s (from Sta. 6 to Sta. 23),
which agrees with the phase speed of the first-mode gravity wave
at this latitude, about 2.6–2.8 m/s (Chelton et al., 1998). Then, the
signals propagate westward with a speed of about 0.12 m/s (after
Sta. 23), which is close to the first-mode baroclinic Rossby wave
(about 0.11 m/s).

5  Summary
In this paper, we show the distribution of the eddies gener-

ated in the ESCS and explore the eddy formation mechanisms us-
ing altimeter observations and a nonlinear, 1½-layer model. Ed-
dies in the ESCS have a mean lifetime of around 50 d and a mean
radius of about 100 km. Both the observations and the solutions
of 1½-layer model show that there exist several alternating posit-
ive and negative SSHA bands with a meridional scale of about
2.5°. The patterns are reversed between winter and summer. This
implies that the 1½-layer model can capture the essential phys-
ics of upper-ocean sea surface height and mesoscale variability in
the ESCS.

To estimate the contributions of local wind forcing in the in-
terior SCS and remote wind forcing from the WTP to the eddy
generation in the ESCS, we design several sensitive experiments
by forcing the 1½-layer model with modified wind. The solutions
suggest that the contribution of local wind forcing in the interior
SCS and the signals from the WTP are comparable. The high-fre-
quency wind forcing in the interior SCS can explain almost 54%
of the mesoscale eddies in the ESCS from control run, while the
signals from the WTP can explain about 40% of the mesoscale ed-
dies in the ESCS from control run. Although such a linear decom-
position cannot give an accurate evaluation of the nonlinear dy-
namics involved in the eddy generation in this model, this ap-
proach can provide useful insight of the physical processes in-
volved and help us better understand the relative roles of differ-
ent wind forcing.

To figure out the dynamic process involved in the signals
from the WTP that influence the eddy generation in the ESCS, we
conduct a regression analysis of 300-d high-pass-filtered SSHA
from Exp. 0. In addition, we choose a typical waveguide to con-
firm the evolution of the signals. All the results show that the
wind-forced signals from the WTP do propagate into the SCS as
the CTWs. The Rossby waves radiated from the west coast of
Luzon Island may become unstable and turn into individual ed-
dies.
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