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H(z) = h(t,z) — z(t, )
Water entrainement
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H(z) — h(t,z) — z(t, x)
Water entrainement

Och + O(hu) = G, + G,
Or(hu) + O (hu? + g (Ro + Ry) ) =
g (Ro + Ry) hOx(H — z) + uG, + §Gp + 7,
O¢(hoj) + Ox(hu¢;) = G|, for j=1,...,ns
Otz + £0xqp = —£Gp.
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[3] Barcenas Gascén, P. (2012).
Procesos Morfogenéticos y Evolucion Reciente de los Depdsitos
Prodeltaicos del Sureste de la Peninsula Ibérica: Aplicaciones de
Modelos Matematicos.
PhD thesis, Universidad de Mdlaga.
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Vertical distribution of sediments?
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A multilayer approach
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N sediment species with density p; and size d;
¢; = volumetric concentration i =1,..., N
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N sediment species with density p; and size d;
¢; = volumetric concentration i =1,..., N

N
$=> i, do=1—¢, and ® = (o, ¢1,...,6n)
i=1
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N sediment species with density p; and size d;
¢; = volumetric concentration i =1,..., N

N
$=> i, do=1—¢, and ® = (o, ¢1,...,6n)
i=1

N
p(®) = pidi
=0
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vi=(uj,w;), i=0,1...,N,
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vi=(uj,w;), i=0,1...,N,

Average velocity

N
q= Z Givi
i—0
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vi=(uj,w;), i=0,1...,N,

Average velocity

N
q= Z Givi
i—0

Relative/slip velocity

Avi=vi—vy, i=1...,N
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Local mass balance equations

0tpi +V - (pjvi) =0, i=0,1,...,N,
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Local mass balance equations

0tpi +V - (pjvi) =0, i=0,1,...,N,

Sum of all equations:
V-g=0
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Momentum balance equations

p,-(at(qb,-v,-) + V- (¢iVi ® Vi))
:—p,qﬁ,gl?—i—VE, 1=0,1,..., N,
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Momentum balance equations

pi(0t(Pivi) +V - (¢ivi ® v;))
:—pi¢igE+V'zj, i=0,1,....N,
;= —ipl + TF

p pressure
T,-E viscous stress tensors
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N
Denote by g = (u, w)! = Zqﬁjvj,
i=0
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Denote by ¢ = (u, w) Zqﬁjvj,
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A multilayer approach

ZM+1/2

ZM—1/2

@ M+ 1 interfaces Fa+%:{z:za+%}foro¢20,...,M
° Qa={(x,z)/za_% <z<za+%} fora=1,...,M

° ﬁa+% (space-time) outwards unit normal vector to the interface I' 1
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1
8t(¢j,ah) + 8X(¢j,ahua) = /_

(0%

¢a+1 + ¢cx ¢a + ¢a—1
( 2 Ga—i—% - 2 Ga—%

2

— < ¢jAw; >a+% + < 9jAw; >a—1)

v
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Momentum conservation

M
0t(p(Pa) hua) + Ox(p(Pa)hul) + s (gh (Z Isp(®g)h + ‘ghp(%)))

a+1

M a—1
=g > Isp(Pa)hdch — gp(Pa)h | Oxb+ Y Iskh
B=a+1 p=1

1 (tay1 + ta p(Pat1) + p(Pa) G .
I, 2 2 ats

_ Ua + Ug—1 p(d)a) + p(cba—l) G .
2 2 a2

N N
Ug+1 t U Uy + Uq—1
— S 0 < GAW > A ) < GiAw >, 1 + T
Jj=0 j=0

v

T. Morales de Luna (Univ. de Cérdoba) Multilayer sediment transport



Orw + OxF(w) + B(w)0xw = S(w)dxb + G(w),
lia = ¢jahfor j=0,1,...,N

do = p(Pa)hua,
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Ma = pa(P)h.

W + OF(W) + B(W)dw = S(W)dxb + G(w),

w = (h,m,q)’ € R2M*!

T. Morales de Luna (Univ. de Cérdoba) Multilayer sediment transport



Outline

e Numerical simulations

T. Morales de Luna (Univ. de Cérdoba) Multilayer sediment transport



t=0.000 +1.014
0.0045

0.0040

0.0035

0.0030

40.0025

40.0020

10.0015

40.0010

-10.0005

——0.0000

orales de Luna (Univ. de Cérdoba) Multilayer sediment transport



t=0.000 +1.014
0.0045

0.0040

0.0035

0.0030

40.0025

40.0020

10.0015

40.0010

-10.0005

——0.0000

orales de Luna (Univ. de Cérdoba) Multilayer sediment transport



t=0.000
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Thank you for your attention

Tomas.Morales@uco.es
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