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OBSERVATION AND ANALYSIS OF TURBULENCE VERTICAL PROFILE IN THE
CHANGJIANG RIVER ESTUARY

TIAN Jing', ZHANG Fan?, LI Ren-Zhi’, GAO Chao', WU Hao',
XING Fei’, GAO Jian-Hua', WANG Ya-Ping'?

(1. Institute of Geochemical Exploration and Marine Geological Survey, East China Mineral Exploration and Development Bureau,
Nanjing 210023, China; 2. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241,
China)

Abstract Small-scale turbulence process is critical to material transport and energy exchange in estuaries. Due to the
limitation of traditional observation methods, observation of turbulence vertical profiles in relatively shallow areas is
scarce, which limits the study of estuarine turbulence processes. In this study, a 5-beam Signature 1 000 kHz acoustic
Doppler current profiler (Nortek Signature 1 000 kHz AD2CP) was used to observe the turbulence vertical profiles in the
Changjiang (Yangtze) River estuary, and low-noise, high-frequency turbulence parameters vertical profiles were obtained.
The data were compared with the synchronous observation results from an Acoustic Doppler Velocimeter (ADV). The
comparison shows that the most crucial parameters of the near-bottom boundary layer, such as friction velocity us, drag
coefficient Cy, and Reynolds stress Sg, obtained by AD2CP and ADV are basically consistent. Bottom friction and wave
energy are the main sources of turbulent kinetic energy. Non-local equilibrium is found in turbulence vertical structure. The
buoyancy flux caused by temperature and salinity gradient, convection, pulse pressure work, and viscous transport caused
by strong wave action are the main factors of the non-local equilibrium of turbulence vertical structure in the Changjiang
River estuary.

Key words Changjiang River estuary; near-bottom boundary layer; turbulent kinetic energy balance; water
mixing



