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RINGKASAN 

MOH. RAFLI FURQAN HIDAYAT. Analisis Target Strength In situ-Ex situ dan 

Densitas Ikan Tongkol Komo (Euthynnus affinis) Menggunakan Broadband 

Echosounder. Dibimbing oleh HENRY MUNANDAR MANIK dan TOTOK 

HESTIRIANOTO. 

 

Tongkol komo (Euthynnus affinis) merupakan salah satu ikan pelagis 

ekonomis penting di Indonesia yang rentan terhadap tekanan penangkapan. 

Pengelolaan stok ikan memerlukan metode pemantauan yang lebih akurat, salah 

satunya menggunakan teknologi broadband echosounder yang mampu mengukur 

respons hambur balik ikan pada rentang frekuensi yang luas. Namun, informasi 

mengenai karakteristik target strength (TS) tongkol komo berbasis broadband 

masih terbatas.Penelitian ini bertujuan untuk mengukur dan menganalisis hubungan 

antara panjang ikan, frekuensi akustik, sudut orientasi tubuh, dan nilai TS ikan 

tongkol komo, serta mengestimasi densitas schooling ikan secara in situ. 

Pengukuran ex situ dilakukan pada sembilan spesimen ikan tongkol komo dengan 

panjang cagak (fork length) 23,3–46,0 cm dengan orientasi 0°, -45°, dan 45° pada 

rentang frekuensi 160-260 kHz. Pengukuran in situ dilakukan di perairan 

Palabuhanratu menggunakan broadband echosounder untuk mendeteksi schooling 

ikan dan mengestimasi densitasnya berdasarkan nilai Nautical Area Scattering 

Coefficient (NASC). Pengolahan data akustik dilakukan menggunakan perangkat 

lunak ESP3, sedangkan analisis data dilakukan menggunakan MATLAB melalui 

pendekatan regresi logaritmik, regresi linear berganda, serta konversi target 

strength menjadi backscattering cross-section (σbs) untuk estimasi densitas ikan. 

Hasil penelitian menunjukkan bahwa nilai TS ex situ berada pada kisaran -49,50 dB 

hingga -20,84 dB, sedangkan nilai TS in situ berada pada kisaran -44,1 dB hingga 

-27,88 dB. Nilai TS cenderung meningkat seiring bertambahnya ukuran ikan, 

namun hubungan tersebut tidak linier karena setiap ukuran ikan menunjukkan 

respons spektral yang berbeda. Pergeseran frekuensi minimum TS juga 

menunjukkan bahwa setiap ukuran ikan memiliki signature spektral yang berbeda. 

Pada orientasi 0° dan -45°, frekuensi minimum cenderung bergeser ke frekuensi 

yang lebih tinggi seiring bertambahnya ukuran ikan, sedangkan pada orientasi 45° 

pola tersebut tidak lagi konsisten karena pengaruh orientasi tubuh menjadi lebih 

dominan. Model regresi terbaik diperoleh pada orientasi 0° dengan R² = 0,82, 

sedangkan model gabungan panjang ikan, frekuensi, dan sudut orientasi 

menghasilkan R² = 0,86. Pada pengukuran in situ ditemukan tiga schooling ikan 

dengan estimasi densitas berturut-turut sebesar 2,53 × 107 ikan/nmi², 2,89 × 107 

ikan/nmi², dan 2,01 × 108 ikan/nmi². Hasil penelitian ini menunjukkan bahwa 

broadband echosounder mampu menggambarkan karakteristik akustik tongkol 

komo secara rinci dan dapat digunakan sebagai dasar pengembangan metode 

identifikasi spesies, estimasi biomassa, dan pemantauan stok ikan tongkol komo di 

perairan Indonesia. 

 

Kata kunci: Broadband echosounder, densitas schooling, Ikan tongkol komo, 

orientasi tubuh, target strength 

 



 

 

SUMMARY 

MOH. RAFLI FURQAN HIDAYAT. Analysis of In Situ-Ex Situ Target Strength 

and Density of Komo Tuna (Euthynnus affinis) Using a Broadband Echosounder. 

Supervised by HENRY MUNANDAR MANIK and TOTOK HESTIRIANOTO. 

 
Kawakawa (Euthynnus affinis) is one of the economically important pelagic 

fish species in Indonesia and is increasingly vulnerable to fishing pressure. 

Effective fisheries stock management requires more accurate monitoring methods 

than conventional fisheries statistics. One promising approach is the use of 

broadband echosounder technology, which enables the measurement of fish 

acoustic backscatter over a wide frequency range. However, information on the 

broadband target strength (TS) characteristics of kawakawa remains limited.This 

This study aimed to measure and analyze the relationship between fish length, 

acoustic frequency, body orientation, and the target strength (TS) of kawakawa, as 

well as to estimate the density of fish schools under in situ conditions. Ex situ 

measurements were conducted on nine kawakawa specimens with fork lengths 

ranging from 23.3 to 46.0 cm at body orientations of 0°, −45°, and 45° over a 

broadband frequency range of 160–260 kHz. In situ measurements were carried out 

in the waters of Palabuhanratu using a broadband echosounder to detect fish schools 

and estimate their density based on the Nautical Area Scattering Coefficient 

(NASC). Acoustic data were processed using ESP3 software, while subsequent 

analyses were performed in MATLAB using logarithmic regression, multiple linear 

regression, and target strength conversion to backscattering cross-section (σbs) for 

fish density estimation. The results showed that ex situ TS values ranged from -

49,50 dB to -20,84 dB, while in situ TS values ranged from -44,1 dB to -27,88 dB. 

TS values tended to increase with increasing fish size; however, the relationship 

was not linear because each fish size exhibited a different spectral response. The 

shift in minimum TS frequency also indicated that each fish size had a distinct 

spectral signature. At orientations of 0° and -45°, the minimum frequency tended 

to shift toward higher frequencies as fish size increased, whereas at an orientation 

of 45°, this pattern was no longer consistent because body orientation had a more 

dominant influence. The best regression model was obtained at an orientation of 0° 

with R² = 0,82, while the combined model of fish length, frequency, and orientation 

angle produced R² = 0,86. In the in situ measurements, three fish schools were 

detected, with estimated densities of 2,53 × 107 fish/nmi², 2,89 × 107 fish/nmi², and 

2,01 × 108 fish/nmi², respectively.The findings of this study demonstrate that 

broadband echosounders are capable of describing the acoustic characteristics of 

kawakawa in detail and can be used as a basis for developing species identification 

methods, biomass estimation, and stock monitoring of kawakawa in Indonesian 

waters. 

 

Keywords: Broadband echosounder, body orientation, kawakawa tuna, schooling 

density, target strength 
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