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Growth Decay

Equation for vegetation dynamics

Threshold conditions for vegetation removal

Ombrone River (Italy)
before and after November 2016 flood

Vc = Threshold flow velocity [m / s]

f = vegetation density fm = Carrying capacity

ag = growth coefficient ad = decay coefficient

tg= growth duration td= decay duration

Y = water depth
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The Dutch Meuse River

Riparian vegetation along the Meuse
River (Netherlands). 

Courtesy of Hermjan Barneveld 
(@WUR)
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The flood event in the Meuse River – 17 July 2021
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The flood event in the Meuse River – 17 July 2021

Numerical simulations with Delft3D 16 July 2021
before the flood event

19 July 2021
after the flood event
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The flood event in the Meuse River – 17 July 2021

Numerical simulations with Delft3D
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Maps of vegetation removal

Flow velocity-to-threshold ratio

Type of vegetation: willows

Vc = 1.1 m/s (area around Weir Sambeek)

Vc is point-by-point variable (depends on Y)
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Maps of vegetation removal

Flow velocity-to-threshold ratio (Vmax / Vc )  [%]
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Comparison among different 
types of plants

Willows are more prone to be
uprooted than poplars

Important for the design of river
restoration projects
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Conclusion and future perspectives
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▪ Vegetation characteristics are averagely quantified

▪ Regions susceptible to plant removal are clearly identifiable 

▪ Plant removal may increase river dynamics and wood transport processes

▪ Comparison to field measurements and observations 
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