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1. Introduction
Tidal sa ltm arshes are dynam ic ecosystems occuring abundantly in estuaries, lagoons and tida l 
em baym ents. These regions are characterised by vegetated p la tfo rm s which are period ica lly 
flooded and are in tertw ined  by networks o f channels. Besides acting as a firs t bu ffe r agains storm  
surges, tida l sa ltm arshes provide the  lion's share o f p rim ary p roductiv ity  in the  coastal zone and 
host an extrem e ly  high b iod ivers ity  (M itsch, 2000). Recent fie ld  observations (Tem m erm an e t al., 
2005) dem onstrated th a t spatial varia tions in fric tion  (vegeta tion) on the  p la tfo rm  strong ly im pact 
the  flow  fie ld. Here, we present a s im p lified  model approach which is able to  describe the  e ffect of 
the spatia l varia tions in vege ta tion  (fric tion) on the  flow  fie ld . A com parison w ith  a num erical model 
appears to  support the  introduced approach.

2. Models
The sim p lified  model fo llows from  an expansion o f the  depth-averaged equations o f mass and 
m om entum  in small dim ensionless param eters (e and a) which appear a fte r su itab le scaling o f the 
equations (Van Oyen e t al. 2012). In particu la r, the  so lution S is expanded as

S = Sq +  E S j  j  +  et S j 2  ~F e ^  S 2 i  -F cet S 2 2  "F 52 3  "F h . o . t. , [1]

w h e re  h .o .t. d e n o te s  th e  h ig h e r  o rd e r  te rm s . A t th e  f i r s t  o rd e r  o f  a p p ro x im a tio n  th e  flo w  
f ie ld  u =  (u ,v )  is g o v e rn e d  by
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Figure 1. a) Dom ain considered in the  com parison, red reg ions are channels, 
b lue is the  p la tfo rm . L ight (dark) blue denotes a region w ith  m ore (less) 
fric tion , b) Com parison o f flow  ve loc ity  obta ined by the  num erica l and the 
s im p lified m odel along the  black line shown in figu re  a.

Here, X denotes the  Chezy fr ic tion  coeffic ient and r, y  and A are d im ensionless param eters which 
fo llow  from  the  introduced scaling. Moreover, p represents the  free surface e levation  and is sp lit 
into a part which is spatia lly  averaged and a part th a t represents the  spatial varia tions o f the  free 
surface w ith respect to the averaae: denoted respective ly w ith  the superscrip t ~ and ~ . Linking 
the  tida l wave in the  channel to  i j \  f  ), equation [3 ] can be solved fo r jr^( a fte r which the flow  fie ld 
is readily evaluated using equation [2 ]. S im ila r system s o f equations are obta ined a t the  higher 
o rder contributions.

3. Results and discussion
Figure 1 presents a comparison o f the  s im p lified  approach w ith  a num erical fin ite  e lem ent model 
(Defina, 2000, Carniello e t al. 2011). The considered domain is presented in figu re  la :  red regions 
are channels and blue areas are p la tfo rm s. The regions in ligh te r (darker) blue are characterised by 
s tronger (less strong) fric tion ; i.e. a Chezy coeffic ien t o f 10 (25). In figure  lb ,  the m agnitude o f the 
flow  ve loc ity  is shown a t the  ins tan t the  tida l wave in the channels is 0.5 m above the  p la tfo rm . The 
figu re  shows th a t the  s im p lified  model reasonably describes th e  flow  fie ld : i.e. h igher (lower) 
ve locities where the  fric tion  is low er (h igher); a lthough, c learly, some q ua n tita tive  d ifferences are 
present.

4. Conclusions
A sim plified  model is introduced to  describe the  flow  flood, due to  spatia l varia tions in fric tion , on 
the  p la tfo rm  o f a tida l marsh. A com parison w ith  a num erical model is perform ed and appears 
prom ising.

References
Carniello, L., D 'Alpaos, A. & Defina A. 2011 'M odeling w ind waves and tida l flows in shallow m icro- 

tida l basis. Estuarine, Coastal and S he lf Science  92, doi:10.1016/j.ecss.2011.01.001.
Defina, A. 2000. Tw o-d im ensiona l shallow  flow  equations fo r partia lly  dry areas.’ W ater Resources 

Res. 36 (11), 3251-3264.
Mitsh, W.J. 2000. 'W etlands'. W iley. New York
Tem m erm an, S., Bouma, T.J., Govers, G., Wang, Z.B., de Vries, M.B. & Herman, P.M.J. 2005. 'Im pact 

of vegeta tion  on flow  rooting and sed im entation  patterns: Three-dim ensional m odeling fo r a 
tida l m arsh .' J. Geophys. Res. 110 (F04019), doi:10.1029/2005JF000301.

Van Oyen T., S. Lanzoni, A. D'Alpaos, S. Tem m erm an, P. Troch & L. Carniello 2012. 'A sim plified  
model fo r fr ic tion a lly  dom inated  tida l flows' under consideration fo r pub lica tion

280


