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A review of the studies on the response of aquatic vegetation to hydrodynamic
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Abstract ; Hydrodynamics is considered to play a crucial role in the propagation of aquatic plants; however, the mechanism
underlying hydrodynamic effects on aquatic plants is poorly understood. This article reviews the current research methods
and conclusions from the following three perspectives: 1) distribution of aquatic plants under the influence of hydrodynamic
forces; 2) hydraulic forces; and 3) biomechanical properties of aquatic plants. The results showed that the abundance and
spatial distribution of aquatic plants in rivers and lakes are closely related to hydrodynamics. Furthermore, different species
of plants respond to water flow stress differently. The findings on the hydraulic force of aquatic plants mainly relied on
laboratory tests, and related physical parameters could be calculated quantitatively. Biomass and plant coefficients were
demonstrated to be the critical parameters affected by hydraulic forces. These provide research approaches for comparative
analyses of hydraulic forces on different plant species. Biomechanical properties of aquatic plants were characterized using
break and bending forces measured by force—measuring devices. It is possible that the determined hydraulic forces of aquatic

plants based on laboratory tests are different from the actual values, especially for submerged macrophytes. Therefore, more
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accurate investigation methods and statistical analyses are needed to quantify the actual plant hydraulic stress in complex
hydrodynamic conditions in lakes. In addition, further studies could also focus on the threshold value of hydraulic and

biomechanical forces, which is key to studying the mechanism of the response of aquatic plants to hydrodynamic stress.

Key Words: aquatic vegetation; mechanical resistance; biomechanics; hydrodynamic stress; shallow lakes; ecological

restoration
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Fig.1 Experimental arrangement for measuring hydraulic force Fig.2 The experimental wave flume used to measure hydraulic

on submerged aquatic macrophyte shoots in an experimental forces on submerged aquatic macrophyte shoots

flume
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