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ABSTRAK

OPTIMALISASI PARAMETER AMR UNTUK SIMULASI
TSUNAMI MENGGUNAKAN SURROGATE-BASED
SEQUENTIAL APPROXIMATION DALAM
MENDUKUNG PERTAHANAN LAUT

Tsunami merupakan bencana alam yang dapat mengancam wilayah pesisir
Indonesia, termasuk instalasi militer dan fasilitas sipil. Salah satu penyebab
tsunami adalah fenomena longsoran laut, baik di permukaan maupun bawah laut.
Kajian dan simulasi tsunami telah banyak dilakukan untuk memahami
karakteristiknya dan memprediksi- dampaknya, guna meminimalisir kerusakan
yang ditimbulkan. Untuk itu, dibutuhkan.simulasi yang akurat dan detail, salah
satunya melalui pemodelan' multi-<fasa“berbasis’ Computational Fluid Dynamics
(CFD). Pendekatan ini-mampu menangkap fenomena fisis di sekitar longsoran
secara rinci, namun_memiliki tantangan berupa waktu komputasi tinggi akibat
penggunaan mesh dalam jumlah besar. Penelitian ini-mengusulkan optimasi pa-
rameter Adaptive -Mesh Refinement (AMR) menggunakan metode Surrogate-
Based Sequential Approximation (SAQ), dengan tujuan mengurangi jumlah mesh
untuk efisiensi komputasi tanpa mengorbankan akurasi. Hasilnya diharapkan ber-
manfaat untuk simulasi CFD berbasis-AMR secara umum.

Kata Kunci : Adaptive Mesh Refinement, Komputasi Fluida Dinamika,
Tsunami; Optimasi, waktu komputasi, akurasi.
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ABSTRACT

OPTIMIZING AMR PARAMETERS FOR TSUNAMI SIMULATIONS
USING SURROGATE-BASED SEQUENTIAL APPROXIMATION
TO SUPPORT MARITIME DEFENSE

Tsunamis are natural disasters that pose a threat to Indonesia’s coastal
regions, including military installations and civilian facilities. One of the causes of
tsunamis is underwater or surface landslides. Numerous studies and simulations
have been conducted to understand their characteristics and predict their impacts,
with the aim of minimizing the resulting damage. To achieve this, accurate and
detailed simulations are required,.one of which involves multiphase modeling
based on Computational Fluid Dynamics (CFD). This approach can capture the
physical phenomena around: landslides in‘detail, but it faces challenges such as
high computational cost.due to the large number of mesh elements used. This
study proposes optimizing the parameters of Adaptive Mesh Refinement (AMR)
using the Surrogate-Based Sequential Approximation (SAO) method, with the goal
of reducing mesh usage for improved computational efficiency without sacrificing
accuracy. The results are expected:ito benefit CFD-simulations that use AMR-
based methods in general.

Key Words : Adaptive Mesh Refinement, Computational Fluid Dynamics,
Tsunami, Optimization, Computational time, Accuracy.
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