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Fig. 1 Doulong Harbor tidal flats, Jiangsu, China (modified from reference [23])
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Fig. 2 Initial landform setting and distribution of salt marsh vegetation patches (modified from reference [42])
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Table 1 Summary of model parameters
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Fig. 3 Comparison of the development process of tidal channel system and salt marsh vegetation patches
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Fig. 5 Comparison of results with and without vegetation
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Interaction between marginal salt marsh patches and
tidal channel evolution on tidal flats

Zhang Rongcheng ', Zhang Xiaotian', Cao Haobing', Li Shougian®, Lu Yan’, Lu Yongjun?, Zhou Zeng'?

(1. The National Key Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210098, China; 2. The National Key Laboratory
of Water Disaster Prevention, Nanjing Hydraulic Research Institute, Nanjing 210029, China; 3. Jiangsu Key Laboratory of Coast Ocean Re-
sources Development and Environment Security, Hohai University, Nanjing 210098, China)

Abstract: Marginal salt marsh patches play a crucial role in the morphological evolution of salt marsh-tidal flat sys-
tems by dissipating hydrodynamics and stabilizing sediment, and the tidal channel can also influence the growth,
expansion and erosion of the salt marsh patches. However, the interactions between saltmarsh patch expansion and
tidal channel formation are complex and poorly understood. In the study, we established a two-dimensional bio-
morphodynamic model and introduced a dynamic vegetation module to simulate the spatial-temporal distribution of
saltmarsh patches and the geomorphic evolution of the tidal channel system. We explored the two-way feedback
between the spatial patterns of the tidal trench system and salt marsh vegetation patches with different initial num-
bers. Model results showed that the tidal channel extended rapidly to both sides of the sea and land at first, and then
developed a large number of creeks, and the salt marsh patches expanded to the periphery and gradually formed a
large patch. Besides, the presence of marsh patches can increase the density of tidal channels and promote the devel-
opment of tidal channels. Further, the orientation of tidal channels was affected by the spatial distribution of marsh
patches, which can divert water flow and induce the concentration of tidal flow. Specially, in the early stage of salt-
marsh evolution, more tidal channels were formed by the interactions between hydrodynamics and sediment mo-
tion with the increase of marsh patch numbers, and in the later stage, the influence of salt marsh clusters gradually
changed from promotion to stabilization. However, the expansion and the spatial distribution pattern of salt marsh
patches was later limited by the formation of tidal channels reciprocally. Our study extended current understanding
of the mechanisms underlying the co-evolution of marsh patches and tidal channels, and can provide scientific basis

for future works on coastal protection and restoration.

Key words: tidal channel system; salt marsh vegetation patches; numerical simulation; landform evolution
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