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1 Discussion of Wave Angle Resultsin Maaet al

In the paperunderdiscussionMaa et al (2000) comparesix numericalcodeswhich solve either
thefull mild slopeequationor, in two casesforward scatteringapproximation®f thefull problem.
Eachmodelis appliedto the shoalexperimentof Berkhof etal (1982). Resultingwave heightsare
comparedo laboratorydata. Local wave anglesare alsoplotted and basicallyintercomparedor
consistany, sincethereis no“correct” answeperse.In thiscomparisontheauthorgproducea plot
(Figure 8) which basicallyindicatesthat the REF/DIF 1 modeldoesnot reproducethe rotation of
wave anglesduringfocussingor subsequergvolution of thewave field in thelee of the shoal. This
resultis completelyfalse.

TheREF/DIF1 modelis freely availablefrom thewebsitehttp://chinacat.coaast ucel.edu kirby/programs/refdi
Using the versionobtainedthere,the Berkhof et al (BBR) shoalexperimentcanberun asa stan-
dardtestof themodelinstallation.A modelrun producegamongothers)files containingcomputed
wave heightsandwave anglesat the input grid locations. Thesefiles have beenusedhereto con-
structarrav plots of wave directionin a form similar to Figures6, 7 and8 in Maaet al, usingthe
Matlabroutinegivenin AppendixA. (Maa et al give no indicationof how anglesare constructed
from ary of themodelresultsunderdiscussion) Resultingplotsareshavn in Figurel for the case
of linear waves,andin Figure 2 for the caseof nonlinearwaves, wherewave nonlinearityis rep-
resentedhrougha partially empiricalextensionof Stokeswave dispersionKirby andDalrymple,
1986)which is includedas a standardREF/DIF 1 feature. It is known, for this particularexper
iment, that nonlineareffects on the wave focussingprocessare significantandthat the nonlinear
REF/DIF1 calculationprovidesanexcellentdescriptionof thewave heightpattern,ascomparedo
therelatively inaccuratdinearresultsdisplayedn Figurell (Kirby andDalrymple,1984).For the
computationsthe actualmeasuredvave heightof 4.64cm is used(ratherthanthe artificial value
of 1 cmusedin Maaet al) sinceaccuratevaveheightis neededo accountproperlyfor amplitude

dispersioreffectsin thenonlinearwave case.



The resultsin both figuresindicate that wave vector rotationis indeedproperly modelledin
REF/DIF 1, in contrasto theassertionin Maaetal (2000). Resultsn Figurel hereareessentially
similar to resultsin Figure 6 of Maa et al for the full elliptic models,and are significantly better
thanthe RCPWAVE resultsgivenin Figure7 by Maaet al. Further sincenonlinearityis knowvn
to be importantin this exampleand sinceit is known that the nonlinearREF/DIF 1 provides a
moreaccuratespatialdistribution of waveheightsn this examplethando the linearmodels(Kirby
andDalrymple,1984),it is likely thatthe wave vectordistribution shavn in Figure2 hereis more
accuratghanthefull elliptic (but linear) resultshawvn by Maaetal their Figure6.

Appendix: Matlab algorithm to plot wave vectorsfrom REF/DIF 1 out-
put

% waveangle. m

%

% Create quiver plot of scaled wave vectors based on the data

% in files height.dat and angle.dat fromref/dif. Oientation

% of plot chosen arbitrarily to correspond to figures in Maa et al, 2000.
%

% James T. Kirby, 12/5/01

| oad hei ght. dat
| oad angl e. dat
| oad dept h. dat

% normalize height
hr ef =hei ght (1, 1) ; hei ght =hei ght/ hr ef ;
% coordi nates
x=(0:99) *. 25; y=x;
% qui ver vector conponents
u=- hei ght. *cos(angl e*pi / 180); v=-hei ght. *sin(angl e*pi/180);
% construct pl ot

subplot(2,1,1), hold off
[c,h]=contour(x,y,flipud(fliplr(depth’))); clabel(c,h), hold on,
quiver(x,y,flipud(fliplr(u)),flipud(fliplr(v’))), axis equal,..
axis([0 15 10 20]), xlabel("x (m’), ylabel ("y(m’)
subplot(2,1,2), hold off
[c,h]=contour(x,y,flipud(flip
[c,h]=contour(x,y,flipud(flip
axis([0 15 10 20]), xl abel (' x

r(depth’))); clabel(c, h), hold on, .
r(height’))); clabel(c,h),axis equal,...
(m*), ylabel ("y(m")



y(m)

y(m)

x (m)

Figurel: Calculatedvave vectors(top) andnormalizedwave heightcontours(bottom)behindthe
elliptic shoalusingthe REF/DIF 1 model.Lineardispersiorresults.
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Figure2: Calculatedvave vectors(top) andnormalizedwave heightcontours(bottom)behindthe
elliptic shoalusingthe REF/DIF 1 model.Nonlineardispersiorresults.
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