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Fig.1 Distribution of tide gauge stations along the Huangpu
River
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Fig.2 The observed water levels (blue lines) and the predic-
tion error of the ACOTHA model (red lines) at each station of
Huangpu River
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Tab. 1 Comparison of the harmonic constants of the major tidal constituents at each station of Huangpu River
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Fig.3 The spectral distribution of the prediction errors of
the ACOTHA model at each station of Huangpu River
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Fig.4 Comparison of the short-term prediction accuracy of
the ACOTHA and ACOTHA&AR models at each station of
Huangpu River
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Fig.5 Comparison of the prediction results of the ACOTHA and ACOTHA&AR models and the measurements at each station of
Huangpu River
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Fig.6 Comparison of the model results of the 24-h prediction
of the ACOTHA and ACOTHA&AR models and the measure-
ments of Huangpugongyuan station (a) in 2022, and the
corresponding models' absolute errors (b)
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Fig.7 Comparison of the model results of the 24-h predi-
ction of the ACOTHA and ACOTHA&AR models and the
measurements (a) during the Typhoon "Muifa" period in
2022, and the corresponding models' absolute errors (b)
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Fig.8 Comparisonofthe 24-hpredictionresultsoftheACOTHA
and ACOTHA&AR models of Huangpugongyuan station during
the raining period (a), and the corresponding models' absolute
errors (b)
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Fig.9 The spectral distribution of the prediction errors of the
ACOTHA(——) and ACOTHA&AR (——) models at each
station of Huangpu River
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Study on the improvement of the tidal prediction accuracy of the Huangpu River

PAN Chonglun
(Shanghai Flood and Drought Disaster Prevention Technology Center, Shanghai 200050, China)

Abstract: The water level fluctuation of Huangpu River is dominated by tides, and affected by the upstream river
discharge, rainfall and typhoon storm surge. The traditional harmonic analysis model cannot consider the non-
tidal factors, thus its prediction accuracy on the water level of Huangpu River can still be improved. Based on the
spectral analysis of the prediction errors of the traditional harmonic analysis method, i. e. the automatic
optimization of tidal harmonic analysis (ACOTHA) model, this study found that the ACOTHA model's errors
mainly exist in the low-frequency band. Therefore, this study introduced an auto-regressive method to correct the
short-term prediction of the ACOTHA model. Validation of the 24-h water level prediction at three representative
stations suggested that the auto-regressive model can reduce the root mean square errors of the ACOTHA sea
level prediction from about 0.20 m to 0.10~0.14 m.

Key words: Huangpu River; traditional harmonic analysis; automatic optimization of tidal harmonic analysis;
tidal levels; Auto-regressive



