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ABSTRAK 

Stratifikasi sedimen dasar laut memiliki peran penting dalam berbagai 

aspek seperti eksplorasi sumber daya, perencanaan infrastruktur lepas pantai, dan 

mitigasi bencana. Penelitian ini bertujuan untuk membangun model tiga dimensi 

(3D) stratifikasi lapisan sedimen dasar laut di wilayah Tanjung Benoa, Kabupaten 

Badung, Provinsi Bali, menggunakan data Multibeam Echosounder (MBES) 

berupa batimetri dan backscatter. Metode Angular Response Analysis (ARA) 

diterapkan untuk klasifikasi sedimen berdasarkan hubungan antara intensitas 

hambur balik dan sudut pancaran akustik, sedangkan koreksi Angle Varying Gain 

(AVG) digunakan untuk menormalkan intensitas backscatter terhadap sudut 

insidensi. Hasil klasifikasi sedimen kemudian divalidasi menggunakan data 

pengeboran untuk menguji keakuratan model. Model 3D stratifikasi disusun 

menggunakan perangkat lunak Leapfrog, menghasilkan visualisasi vertikal dari 

lapisan sedimen dasar laut. Hasil penelitian menunjukkan bahwa integrasi data 

MBES dengan algoritma AVG dan ARA mampu menghasilkan pemodelan 

stratifikasi yang cukup akurat, efisien, dan representatif dibanding metode 

konvensional berbasis bor. Pendekatan ini diharapkan dapat menjadi alternatif 

dalam pemetaan sedimen dasar laut dengan cakupan spasial yang lebih luas dan 

biaya yang lebih rendah. 

Kata Kunci : Stratifikasi Sedimen; Multibeam Echosounder; Backscatter; ARA;  

            Model 3D. 
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3D MODELING OF SEAFLOOR SEDIMENT STRATIFICATION USING 

MBES BATHYMETRY AND BACKSCATTER DATA 

(Case Study: Tanjung Benoa,  Badung Regency, Bali Province) 

Zulkarnain (21.25.004) 

Hery Purwanto, S.T.,M.Sc. M.Sc 

Adkha Yulianandha Mabrur, S.T., M.T. 

ABSTRACT 

The stratification of marine sediments plays a crucial role in various fields 

such as resource exploration, offshore infrastructure planning, and disaster 

mitigation. This study aims to construct a three-dimensional (3D) stratification 

model of seabed sediment layers in the Tanjung Benoa waters, Badung Regency, 

Bali Province, using Multibeam Echosounder (MBES) data, including bathymetry 

and backscatter. The Angular Response Analysis (ARA) method was applied to 

classify sediments based on the relationship between backscatter intensity and 

acoustic beam angle, while the Angle-Varying Gain (AVG) algorithm was used to 

normalize backscatter intensity relative to the incidence angle. The sediment 

classification results were validated using borehole data to assess 

accuracy. The 3D stratification model was developed using Leapfrog software, 

providing a vertical visualization of seabed sediment layers. The results 

demonstrate that integrating MBES data with the AVG and ARA algorithms can 

produce an accurate, efficient, and representative sediment stratification model 

compared to conventional borehole-based methods. This approach offers a cost-

effective alternative for seabed sediment mapping with wider spatial coverage. 

Keywords : Sediment Stratification; Multibeam Echosounder; Backscatter; ARA; 3D  

         Model. 
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