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etal, 2011, 2015; Huang et al, 2016; 7 £ #k, 20200, 1M 228 A= % 5 58 R4 0 T /il R AL 1 R
HiJR & (Yang et al, 2013) . i & “F#7 (Yang et al, 2019; Wang et al, 2021) . P4 % 4% 3% (Park et al, 2013; Li et
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JevE RAER, BEIARMEE, MH W RAEN, HEE N R 55 (Chen et al, 2010; Yuan et al, 2014;
Huang et al, 2015; Lin et al, 2024), #R 1 45 BF 78 & I 381 N\ AR 1) 58 BE AR B /R Je W R 8058, fEHr Je i
5 (Ho et al, 2004) ;. Wh4k, FR 2% ENSO M2, K P i 45 AR bR 9% % ( Pacific Decadal Oscillation,
PDO) X T F ¥ N A7 7 I 1 4F B 22 Ak A7 — 52 R4 4E A (W, 2013) o 52 00 300 40 4 e 1) < 55 1 BR 1
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XN E R T EEA b, SRR RN R EERRE, St HAE R AR R,
IR AR AL AT i .

1 BFESHE

1.1 ¥ F’

AL T ) TR A v L 5R A (R A 0 TR A A7 RS £UHE A 0 CArchiving Validation and
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Fig. 1 The classification results of the Kuroshio intrusion with different types of streamlines
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Fig.2 Comparison between climate indices and the transport anomalies of leak intrusion and loop intrusion
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Fig. 3 Comparison of loop intrusion transport anomaly with the Nifio3.4 index during different phases of the PDO
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Fig. 4 Composite diagrams of leak intrusion transport and loop intrusion transport in different periods
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Fig. 5 Linear regression diagrams of intrusion transport and climate indices against wind field
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Interannual and Decadal Variation of the Surface Kuroshio Intrusion Into the
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DU Xiaotong', LIANG Peng'***, YANG Lina'***

(1. College of Ocean and Meteorology, Guangdong Ocean University, Zhanjiang 524088, China;
2. Laboratory for Coastal Ocean Variation and Disaster Prediction, College of Ocean and Meteorology,
Guangdong Ocean University, Zhanjiang 524088, China;
3. Key Laboratory of Climate. Resources and Environment in Continental Shelf Sea and Deep Ocean (LCRE),
Guangdong Ocean University, Zhanjiang 524088, China;
4. Key Laboratory of Space Ocean Remote Sensing and Application, MNR,
Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: The Kuroshio intrusion (KI) has significant implications for the dynamics and ecological environment of the South China
Sea (SCS). This study employs the satellite altimetry data and geostrophic streamline morphology of the Kuroshio to quantify the
spatiotemporal changes of the looping and leaking intrusion transport of the Kuroshio into the SCS. The study also uses statistical
methods to analyze the interannual and decadal variability of the KI in relation to the Pacific Decadal Oscillation (PDO) and the El
Nifio-Southern Oscillation (ENSO). The result indicates that: DOn the interannual timescale, when the PDO is in its negative phase,
the ENSO activity is negatively correlated with the volume of the looping intrusion, and the correlation coefficient was —0.55, which
means that as Nifio3.4 index increases (decreases), the looping intrusion weakens (enhances). This is due to the regulatory role of
ENSO on the zonal wind stress at the Luzon Strait, the change of the invasion transport is caused by the change of the Asian
monsoon. When the PDO is in positive phase, there is no significant correlation between the ENSO and the looping intrusion, the
correlation coefficient between them is merely —0.07. The PDO is positively correlated with the transport of the leaking intrusion, the
correlation coefficient was 0.5, which may be related to the position changes of the North Equatorial Current bifurcation caused by
the influence of PDO on the wind stress curl over the subtropical gyre. @On the decadal timescale, during the warm (cold) phase of
PDO, both the transport of looping and leaking intrusion increase (decrease), the correlation coefficients with PDO were 0.57 and
0.72, respectively, leading to an enhancement (weakening) of the KI into the SCS. This is closely related to the decadal changes in
the wind stress curl caused by the PDO in subtropical region, which affects the location of the North Equatorial Current bifurcation,
and then affects the change of the KI. The study quantifies and statistically analyzes the transports of the KI with different forms and
their interannual and decadal variability, which can promote a better understanding of the mechanisms of the KI into the SCS and
improve the predictability of such events.
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