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Seasonal Variation of Circulation and Water Transports in Luzon Strait
Derived from a Quasi-Global Eddy-Resolving Ocean
General Circulation Model LICOM
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Abstract The LASG/IAP climate system ocean model (LICOM), a quasi-global 1/10° eddy-resolving ocean general
circulation model, was used to simulate the seasonal variation of water exchange in the Luzon Strait. The seasonal
variation in the upper circulation and the Luzon Strait Transport (LST) were found to be significant. Except for the
eastward LST in June, westward LST dominates all other months. The biggest LST occurs in winter. The mean LST is
estimated to be approximately —3.76 Sv (1 Sv=10°m?/s), and the upper-layer (600 m) flux is the major contributor (—3.60
Sv). The South China Sea (SCS) exchanges waters with its adjacent oceans through six straits. The Luzon Strait and the

Balabac Strait are the main channels through which the ocean water flows into the SCS. The Taiwan Strait (1.99 Sv) and
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the Karimata Strait (1.03 Sv) take the first and second places of the four outflow straits. A mechanism analysis shows that

Ekman transport caused by monsoon events accounts for only 11% of the LST. However, the westward geostrophic current,

resulting from a pressure gradient caused by monsoon events, plays a dominant role in the water exchange of the Luzon Strait.

As the source of the Kuroshio, the North Equatorial Current also has some impact on the seasonal variation of the LST.

Keywords Luzon Strait transport, Seasonal variation, Monsoon, Kuroshio
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Fig. 1 Bottom topography and straits in the South China Sea derived from
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Table 2 Comparison of estimated seasonal mean transports through the Luzon Strait Sv
Qu (2000)  Fang (2003)  Lan (2004) Caietal. (2005) &ffi (2007)  BRIEZ= (2009)  Wangetal. (2009)  EiiR
EIPIN SERBE PRETE AR EETEEN DRI AERAE LICOM
1 H —53 —11.27 —5.53 ~—5.60 —9.5 —21.03 ~—6.8 —17.97
4 A —4.11 —2.50 ~—3.00 —3.1 —2.01 ~—3.0 —0.18
7H —0.2 —2.40 —0.29 ~—3.10 —1.6 —9.08 ~—24 —0.47
10 A —17.65 —2.24 ~—5.20 —9.2 —17.96 ~—5.2 —5.97
AR =30 —6.40 —2.69 —4.27 —5.7 —13.05 —45 —3.76
e AU RIRIMA M.
F3 FREFEXEEEGERAKB T
Table 3 Comparison of estimated annual mean transports through each strait in the South China Sea Sv
Caietal. (2002) Fangetal. (2003) Caietal. (2005) Dongetal. (2008) Fangetal. (2009) Liuetal. (2011) LICOM
SRk —1.17% —6.40" —4.27% —4.64% —4.80” —4.819 —3.76%
Ly 0.93% 1.159 2562 0.43% 1.71% 1.44° 1.99%
R 75 o U —0.029 0.25% —0.07° 0.45% 1359 2.27% 0.78%
B 7 ik 0.04% 1.359 —0.08% 0.119 0419 —0.01° —0.34%
| B U 0.22% 3.65% 1.86% 3.74% 1.16¥ 1.42% 1.032
TN gk 0.16° 0.27° 0.23%

T PSRN RIS S5 I K0 24 e i e 2000 (KN HE Y o

—o— Taiwan
—— Mindoro
—+— Balabac

—e— Karimata
—A— Malacca

Transport volume/Sv

10 . . . . : : - - . :
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
KIS wife it A T Ak
Fig. 5 Monthly average volume transports estimated for various channels

of the South China Sea
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Fig. 7 The transport in the upper layer (0—600 m, solid line) of Luzon
Strait compared with the Ekman transport (dashed line; positive values
indicate eastward transport while negative values indicate westward

transport)
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Fig. 8 The transport in the upper layer (0-600 m, solid line) of Luzon

Strait compared with the geostrophic transport (dashed line; positive values

indicate eastward transport while negative values indicate westward

transport)
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Fig. 9 Comparison of simulated monthly average transport at Luzon

Strait (solid line) and North Equatorial Current (dashed line; positive

values indicate eastward transport while negative values indicate westward

transport)
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