Advances in Mathematical °

[ ] [ J
. . s GAKKOTOSHO
Sciences and Applications G TOKYO JAPAN
Vol. 35, No. 2 (2026), pp. 685—698

NUMERICAL SOLUTION OF
GARDNER-KAWAHARA EQUATION

NUR MAISARAH LIANA BINTI KHAIRUL SHAMSHU

Faculty of Computer Science and Mathematics, Universiti Malaysia Terengganu,
21030 Kuala Nerus Terengganu, Malaysia
(E-mail: nurshamshu@gmail.com)

AZWANI ALIAS *

Special Interest Group on Modelling and Data Analytics (SIGMDA),
Faculty of Computer Science and Mathematics, Universiti Malaysia Terengganu,
21030 Kuala Nerus, Terengganu, Malaysia
(E-mail: azwani.alias@umt.edu.my)

Loy KAk CHOON

Special Interest Group on Modelling and Data Analytics (SIGMDA),
Faculty of Computer Science and Mathematics, Universiti Malaysia Terengganu,
21030 Kuala Nerus, Terengganu, Malaysia
(E-mail: kakchoon@umt.edu.my)

and

MATT TRANTER

School of Science & Technology, Nottingham Trent University,
50 Shakespeare Street, NG1 4FQ, Nottingham, UK
(E-mail: Matt.Tranter@ntu.ac.uk)

Abstract. The Gardner-Kawahara equation extends the classical Korteweg—de Vries
framework by incorporating cubic nonlinearity and fifth-order dispersion to describe higher-
order effects in internal solitary waves. This study applies the pseudospectral method,
enhanced with linear damping and a de-aliasing procedure, to achieve stable and accurate
long-time simulations of solitary wave propagation. Our results demonstrate the emer-
gence of new soliton-type solutions, including stable single solitons and breaking solitons
that evolve into secondary structures. These findings provide new insights into the role of
higher-order effects in nonlinear wave dynamics and highlight the potential of extended
simulations to improve wave modeling in coastal ocean studies.
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