Subdomain model
(SK) 1D

In[809]:=
Remove ["Global %"]
(» Derivatives of the coordinate transformation =)

sigmat = 1 /H[x, t] % (D[h[X, t], t] - o*Ht);
sigmax = 1 /H[x, t] * (DLhIx, t1, x] -o*D[H[X, t], x1);
sigmaz = 1 /H[x, t];

(***********************************************)

(* Horizontal velocity assumption

(velocity unknowns are denoted as Us) *)
K=2; (*K needs to be specifieds)
Co =03
ck = 1;

Do[Nj = o™i, {i, 0, 5}1;
Do[UCi = Ui[x, t1 *Ni, {i, 0, K-1, 1}];
u=Sum[UC;i, {i, 0, K-1}1;

(*********************************)

(* Vertical velocity expressionx)

ub=u/.0-0;

wb = -D[h[x, t], t] ~ub*D[h[x, t], x];
w=wb—1/5'igmaz*Integrate[D[u, x] +D[u, o] * sigmax, {o, 0, 0}];

(*******************************)

(* Depth-integaretd continuity equation =)
fluxx = Integrate[u, {o, 0, 1}] /sigmaz;
Ht = -D[fluxx, x];

(****************************************)

Printed by Wolfram Mathematica Student Edition



2 | sK.nb

In[824]:=
Derivative[0, 1][H][x, t] -D[fluxx, x1;
Derivative[l, 1][H][x, t] = D[-D[fluxx, x], x1;
Derivative[2, 1][H][x, t] D[D[-D[fluxx, x], x], XI;

(* Vertical momentum equation to get pressure fields)

wm = D[w, t] +D[w, o] »sigmat+u=* (D[w, x] +D[w, o] * sigmax) +w=«D[w, o] » sigmaz;
ps = (-p*g-p*wm) /sigmaz;
cf = CoefficientList[wm, o];

order = Length[cf];
pnh = sum[Part[cf, i1 % ((1-¢') /i), {i, 1, order}];
p=(p*g* (1-0) +p*pnh) /sigmaz; (* PRESSURE FIELD=)

(************************************************)

(* LHS of the horizontal momentum equation to form weighted residuals =)

LHS = D[u, t] +D[u, o] »sigmat+u* (D[u, x] +D[u, o] *S'igmax) +WxD[u, o] *sigmaz;
lcf = CoefficientList[LHS, o];

lorder = Length[lcf];

Do[MomLhs; = Sum[Part[lcf, j1 % ((ci? -ci?) /3), {3, 1, lorder}], {i, 1, K}];

(*******************************************)

(* RHS of the horizontal momentum equation to form weighted residuals =)
RHS = -1/p+ (D[p, x] +ps (D[h[x, t], x] ~o*D[H[X, t1, x]) /HIxX, t1);

cf = CoefficientList[RHS, o];

order = Length[cf];

Do[MomRhs; = Sum[Part[cf, j] » ((ci? -cia?) /3), {3, 1, order}], {i, 1, K}];

(********************************************************************)

(* Full equation =)
Do[XEQ; = MomLhs; - MomRhs;, {i, 1, K}];

(*kkkkkkkkhkkrhkrrk)

nsaz:= (* Print out the full equationx)
(* 1. Continuity equation with ContinuityLHS=H_t %)
Print[Ht]

1 1
~Ue[x, t] + = Us[x, t]| H®® [x, t] -H[x, t] [Ue™® [x, t] + = U1 "¥ [x, t]
2 2

Printed by Wolfram Mathematica Student Edition



SK.nb | 3

In[843]:=
(* 2. K number of weighted horizontal momentum equations =x)
Do[Print[Collect[-XEQi, _[x, t], Simplifyl]l, {i, 1, K, 1}]

(% **kxkkkkkr* THE END sdrrdrrdrrsrrs)
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6 24
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1 1
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6 12
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Ui[x, t] (-cth™Y [x, t] -ciUo[x, t] h®® [x, t]) +

1 1
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3 12
1
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HO [x, t] (’gcﬂ L DS B g e o x, £ R [x, )
12H[xX, t]
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P 2 3\ 1 (2,0) 1 4 5\ 4(2,0)
Ui[x, t]1? | —c1 (16-2cf+5c3) h® [x, t] + = (~ci+ci-c3) H® [x, t]| +
24 8
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1
Hx, t] (—cl Uo ™% [x, t]2 = —c1 (2+¢3) Uo™® [x, £] UM% [x, t] -
6

1 1
— iUV [x, t]P iU MY [x, t] + — 1 (2+c3) UtBP [x, t] +
20 12

+

1
Uo [x, t] (cl Uo®® [x, t] + —c1 (2+c3) U1®® [x, t]
12

+

3 1
Ui [x, t] (— c1Uo®% [x, t] + —c1 (10 +cf) UL* ¥ [x, t]])
2 20
ci

H{x, t] (- (-2+c1) caUg™P® [x, t] hHY [x, t] + (cl— —J Up % [x, t] h®Y [x, t] -
3
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6 24

1
Ui [x, t] [—gcl (-4+ci) Ue>® [x, t] + (56 c1-5ct-6c3) UL>% [x, t}))

240
(-1+5ct-4ct) Ui[x, t]2HDO [x, t]3

(L-c1) h®2 [x, t] HB® [x, t] + +
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1 1
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T oo N[+

1 1
[x, t] (g (2-3ci+ci) h®®[x, t] + o (-3+4ci-cl) H®Y [x, t]
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1
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UrB® [x, 2] [ — (3-4ci+cl) Uo®® [x, t]+ — (7-10c1+5ct-2c3) i@ [x, t]]| +
24 80

1
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6 24

(39-50c1+5ct+6c3) Ui [x, t})]

1
Up[x, t] (— (3-4ci+ct) U™ [x, t] +
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