
 

 The XXXIV International School of Hydraulics, 11-14 May 2015, Żelechów, Poland 

On evaluating flow resistance of rigid vegetation using classic  
hydraulic roughness at high submergence levels: an experimental work  

Vittorio PASQUINO1,2, Paola GUALTIERI2, Guelfo Pulci DORIA2 

 
1 CUGRI Consorzio Inter-Universitario per la previsione e prevenzione dei Grandi Rischi 

Via Giovanni Paolo II, 132-84084-Campus di Fisciano, Fisciano (Sa)  
e-mail:  vittorio.pasquino@unina.it 

 
2 University of Naples Federico II Civil, Construction and Environmental Engineering Department  

Via Claudio 21, 80125 Naples, Italy  
e-mail: pgualtie@unina.it  

 
 

ABSTRACT 

 

Vegetation resistance is generally evaluated using drag coefficient CD related to friction factor f; 
however some Authors (examined possibility of employing classic hydraulic roughness, (i.e., 
Nikuradse or Strickler), to calculate vegetation resistance in case of high submergence (h/k>5, 
in which h is flow height and k represents vegetation height). In order to compare conventional 
roughness at high submergence levels, an experimental methodology was developed, particular-
ly focusing on fully submerged and rigid vegetation,  for different hydraulic conditions and 
varying  non-dimensional vegetation density. 

 


