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Fig. 1

Separation of idealized estuarine current
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Fig. 5 Characteristics of harmonic constants of M, constituent in the Oujiang River Estuary
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Abstract: Estuarine flow is the fundamental driving of physical processes such as estuarine ecological environ-

ment, river evolution and material transport. Due to the runoff, tide, topography and meteorology, the estuarine
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flow presents a complex three-dimensional structure, including not only the residual flow induced by fresh water in-
jection, but also the periodical tidal current, wind-driven flow, baroclinic flow and the residual flow caused by estu-
arine nonlinearity. In order to explore the composition and intra-tidal variation of estuarine flow, based on the field
data in the Oujiang River Estuary, the estuarine flow is decomposed by principal component analysis (PCA) meth-
od, and the decomposition performance of PCA method for estuarine flow and high-frequency characteristics of
baroclinic overtide are deeply discussed. The results show that PCA method can operate original data or standard-
ized data in the study of estuarine flow structure. PCA method can decompose baroclinic components (estuarine
gravitational circulation structure), but cannot separate barotropic components (runoff and tidal current). The
coupled effect of runoff and tidal current is reflected in the score of principal components. The filter of principal
components should employ conjoint judgment of flow structure and cumulative interpretation variance, rather than
only cumulative interpretation variance. The estuarine baroclinic flow has clearly high-frequency characteristics,

which approximates quarter-diurnal.

Key words: baroclinic; PCA; M, constituent; Oujiang River Estuary; estuarine gravitational circulation
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