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by the dynamical-statistical approach
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Modeling decadal time—scale coastal evolution of the western
Bohai Bay by the dynamical-statistical approach

LI Guosheng'?, LIAO Heping’
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. School of Geographic Science, Southwest University, Chongqing 400715, China)

Abstract: Coastal evolution due to both natural and human-induced causes or factors can be
variable over a wide range of different temporal and spatial scales. There are significant
differences among evolution processes, influencing factors and dynamic mechanisms, as well
as the different fundamental theories and technologies corresponding to the related scales. It
is becoming a focus and the most challenging topic in the international field of coastal
evolution research to scientifically understand coastal evolution processes and dynamic
mechanisms at the macro and mega-time scales, but there is a lack of systematic theory study
on the field. This paper reviews some conclusions and questions from the research content
and method, and analyzes reasons of the limitation in the coastal evolution dynamic process
model. On the basis of profoundly understanding of long-term changes of discharge and
suspended load from the Yellow River to the Bohai Sea, and the deeply comprehending
sediment budget in each coastal littoral cell of the western Bohai Bay and regional wave
climate characteristics at different evolution phases in the recently 60 years, theories and
methods of geomorphology, coastal morphodynamics and numerical modeling are
comprehensively used in this paper to study the decadal time scale coastal evolution
processes of the western Bohai Bay dominated by morphodynamic factors such as sediment
budget, suspended sediment transport under the tide-induced and wind-driven residual
circulations, wave climate change, sediment winnowing caused by wave etc. The objective of
this paper is to explore the dynamical-statistical modeling for the decadal time scale coastal
evolution with integration of statistically up-scaling and morphodynamic reduction and
develop a decadal time-scale coastal evolution process model for the western Bohai Bay with
integration of sediment budget and sediment winnowing caused by wave. Diagnostic
experiments on coastal evolutions at different spatial and temporal time scales, discharge and
suspended load flux and wave climate scenarios will be conducted to explore the responses of
coastal evolution to sediment budget and coastal morphodynamics. Dynamic mechanisms and
impacts of sediment budget, suspended sediment transport under the tide-induced and
wind-driven residual circulations, sediment winnowing caused by wave and wave climate
change on the decadal time-scale coastal evolution of the western Bohai Bay will be
diagnostically analyzed. This would promote the innovative development on theoretical
system and prediction approaches of coastal evolution morphodynamic mechanisms in the
field of the macro- and mega-time scale coastal evolution research.

Key words: coastal evolution; decadal time scale; dynamic mechanism; dynamical-statistical
approach; numerical modeling



