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On the Evolution of Leading Waves Generated by a Wavemaker

FMZgE* - gfEd
In Kyu Park* and Hang Soon Choi

B R 2kt KA B4R TR BEE sty ki ERy dwbdgoes Schrodi-
nger X2 89 5 ok 53] Rk (carrier wave)d] 7]1€7|7} AA IR0 S astA =y
3¥k Schrodinger 70| HYITE BEERe] 2 4 98-S urgcl BfEZHE-S Crank-Nicolson &7

8 AT EBRES EcsH ol BEG RS2 L) B 2 BAY 4 glon ki
EBT kh>136Y wf 7l ol JEEEIM & g8s -3-% sk

Abstract (1 The evolution of leading waves generated by a wavemaker in a two-dimensional tank
has been studied. The front of wave trains can be described in general by the Schrodinger equation.
In particular, when the slope of the carrier waves is steep, and hence nonlinearity becomes important,
the cubic Schrodinger equation is proved to be an appropriate mathematical model. Computations are
made by using the Crank-Nicolson algorithm and compared with experimental data. It is found that
the numerical result predicts the evolution of leading waves fairly well and the evolution is significantly

affected by nonlinearity for steep waves when kh>1.36.
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Fig. 2. Evolution of leading waves for kh=10 and ka=
0.059.
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Fig. 3. Evolution of leading waves for kh=10 and ka=
0.184.
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Fig. 5. Evolution of leading waves for kh=1.363 and ka=
0.218.
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Fig. 6. Evolution of leading waves for kh=20 and ka=
0.057.
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Fig. 7. Evolution of leading waves for kh=20 and ka=
0.146.
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Fig. 8. Evolution of leading waves for kh=3.0 and ka=

0.063.
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Fig. 9. Evolution of leading waves for kh=3.0 and ka=
0.213.
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