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I. Introduction — recent experiments on flow-biogeomorphic feedbacks Figure 1: Diagram
illustrating the effect of

L _ _ local hydrodynamics on
Motivation: Recent losses of mangroves, seagrasses, and coastal marshes have increased the need to restore these aquatic A deposition downstream
environmentst234, which are important for their inherent value as habitats*, benefit in erosion protection?, and high capacity as roA of a pair of vegetation
atmospheric carbon sinks3. patches®.
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Background: The small-scale hydrodynamics governing sediment-vegetation Interactions may determine optimum | b\
transplantation techniques for restoration®. Recent field and experimental studies show that both the wakes behind individual """

patches of aquatic vegetation as well as the interaction of neighboring patch wakes may play an important role in the evolution
of vegetation>° (Figure 1), an effect not captured in current landscape evolution models.

Primary deposition zones

Objective: To Incorporate the flow-biogeomorphic interactions at the patch scale shown in Figure 1 into a simple model for Secondary deposition zone
vegetation development, and to evaluate their importance to landscape evolution by varying the initial density of the simulation
(ID) and the sediment motion threshold velocity (TV).

II. Methods — a scaled model for landscape evolution
A Scaled Velocity s P b A D Cigure 2: (A) Measured velocity field® around two
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Vegetation growth Is positively correlated with deposition, and PR "1 B4 2.5D+A I i iL1=2.5D heavier contour marks the isovel 0.5U,. (B) A diagram
deposition is linked to velocity as shown in Figures 2 and 3. ER N\ = of the wake modifications made to the velocity field after
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2. MODFLOW solves for the distribution of hydraulic heads 5 g i i g reduced to 50% of the local MODFLOW value.
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4. Velocity field modified to account for the effects of wakes 18]+ -eeeeee ‘CZZ' bf] = 1
5. Matlab updates the vegetation landscape probabilistically (Figure 3) 2O — o ° Figure 3: Probability E
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II1. Results — realistic outcomes and ID, TV dependencies : — : . | . .
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Figure 6: (A) sparse, (B) channeled, and (C) filled growth patterns for the T,_", N R 058 1
same ID, TV under 5 random initial patch location configurations, indicated < ' TV
by the 5 different symbols. In (B), time-step 29 is highlighted in red.
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