
1 %
2 % Script to verify expressions for depth−induced modulations
3 % of bottom pressure. Fabrice Ardhuin, December 1, 2017.
4 %
5 clear all;
6 nf=1000; % Number of frequencies
7 D0=15; % mean water depth used for test
8 freq=linspace(0.0001,1,nf);
9 k=dispNewtonTH(freq,D0); % uses Newton Methon for inverting ...

sigˆ2 = gk tanh(kD)
10 khp=freq.*0;
11 alphas=khp; % modulation factor
12 alphasi=zeros(nf,4); % different pieces of the modulation factor
13 for i=1:nf
14 om=2.*pi.*freq(i); % radian frequency
15 k0=k(i);
16 y=k(i)*D0; % y=kD
17 khp(i)=y; % stores values of kD for later plot
18 if (y < 7)
19 dkdD=−2*k0ˆ2./(2*y+ sinh(2*y));
20 dkDdD=k0.*sinh(2*y)./(2*y+ sinh(2*y));
21 Cg=om./k0.*0.5*(1+(2*y)/sinh(2*y));
22 dCgdD=om/k(i)*(dkDdD/sinh(2*y)−2*y*dkDdD*cosh(2*y)/(sinh(2*y)ˆ2)) ...

...
23 −dkdD*om/k0.ˆ2*0.5*(1+(2*y)/sinh(2*y));
24 alpha2=−(sinh(y).ˆ2)/(y+ sinh(y).*cosh(y) );
25 alpha3=−(2.*sinh(2*y)−4*y*sinh(y)ˆ2)/((sinh(2*y)+(2*y)).ˆ2);
26 alpha3b= −0.5.*dCgdD./(Cg*k0); % This is for ...

verification ...
27 % Proposed by JFM Reviewer, his eq C3 :
28 % (2*y+sinh(2*y)+sinh(2*y)* ...
29 % (sinh(2*y)−2*y*cosh(2*y)))/(2*y+sinh(2*y)).ˆ2;
30 alpha1=2./(2*y+ sinh(2*y));
31 %alphas(i)=((2−2.*sinh(kh).ˆ2).*(2*x+sinh(2*x)) ...

−(2.*sinh(2*x)−4*x*sinh(x)ˆ2)) ...
/((sinh(2*x)+(2*x)).ˆ2);

32 alphas(i)=4*(y−cosh(y).*sinh(y).ˆ3 ) ...
/((sinh(2*y)+(2*y)).ˆ2);

33 alphasi(i,1)=alpha1;
34 alphasi(i,2)=alpha2;
35 alphasi(i,3)=alpha3;
36 alphasi(i,4)=alpha3b;
37 else
38 alphas(i) = −1;
39 end
40 end
41 figure(1)
42 clf
43 plot(khp,alphas,'k',khp,alphasi(:,1)+alphasi(:,2)+alphasi(:,3),'ko')
44 axis([0 4 −1 5])
45 hold on
46 plot(khp,alphasi(:,1),'r−',khp,alphasi(:,2),'g−',khp,alphasi(:,4),'go', ...

...
47 khp,alphasi(:,3),'b−',khp,alphasi(:,3)+alphasi(:,2),'c−')
48 xlabel('y=k 0 D 0')


