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ABSTRAK

GABRIELLA ROSYA MAHARANI. Analisis Karakteristik Nilai
Hamburbalik Akustik Zooplankton Menggunakan Instrumen Acoustic Doppler
Current Profiler (ADCP) di Laut Halmahera. Dibimbing oleh SRI PUJIYATI dan
ANGGA DWINOVANTYO.

Kajian mengenai karakteristik distribusi zooplankton penting dilakukan
imengingat organisme tersebut memiliki peran penting di ekosistem laut sebagai
konsumen tingkat satu dalam rantai makanan. Penelitian ini bertujuan menganalisis
karakteristik nilai hamburbalik akustik zooplankton secara temporal dan spasial di
taut Halmahera menggunakan instrumen Acoustic Doppler Current Profiler
{ACDP) tipe vessel-mounted dengan frekuensi 153,6 kHz. Pada penelitian ini juga
dilakukan pengamatan kondisi perairan kajian melalui analisis data oseanografi dan
patimetri. Data akustik dan oseanografi merupakan hasil survei Ekspedisi Jala Citra
I “Aurora” tahun 2021 sedangkan data batimetri diunduh dari GEBCO. Data
mentah hasil pemeruman ADCP berupa nilai digital (count) perlu dikonversi
menjadi hamburbalik akustik atau Mean Volume Backscattering Strength / MVBS
(dB) menggunakan persamaan sonar agar proporsional dengan biomassa
zooplankton. Proses konversi meliputi koreksi terhadap pelemahan suara akibat
pengaruh jarak terhadap objek dan penyerapan suara oleh medium air, koreksi jarak
miring transduser ADCP, dan koreksi terhadap pengaruh derau. Organisme
zooplankton pada data mentah ADCP berada pada rentang 70 — 160 count,
sedangkan pada data MVBS hasil konversi berada pada rentang -86,50 dB sampai
-62,64 dB. Pengamatan secara temporal menunjukkan terjadinya fenomena migrasi
yaitu adanya agregasi zooplankton yang bergerak sesuai siklus harian matahari.
Pada pengamatan secara spasial, kepadatan zooplankton lebih tinggi di lokasi
perairan semi-tertutup. Pada lokasi perairan terbuka, terdapat fenomena migrasi
vertikal harian yang dibuktikan dari karakteristik nilai hamburbalik akustik
zooplankton sesuai dengan waktu pemeruman ADCP. Di sisi lain, pada pengamatan
distribusi vertikal, MVBS zooplankton secara umum bernilai tinggi di lapisan
permukaan dan menurun seiring pertambahan kedalaman. Penelitian ini
membuktikan bahwa instrumen ADCP dapat digunakan untuk mengamati
keberadaan dan tingkah laku zooplankton berdasarkan nilai hamburbaliknya.

Kata kunci: ADCP, hamburbalik akustik, Laut Halmahera, zooplankton



ABSTRACT

GABRIELLA ROSYA MAHARANI. The Analysis of Acoustic Backscatter
Value Characteristics of Zooplankton Using the Acoustic Doppler Current Profiler
(ADCP) Instrument in the Halmahera Sea. Supervised by SRI PUJIYATI and
ANGGA DWINOVANTYO.

The study of the distribution characteristics of zooplankton is essential
considering that these organisms have an important role in the marine ecosystem as
first level consumers in the food chain. This study aims to analyze the temporal and
spatial characteristics of zooplankton acoustic backscatter values in the Halmahera
Sea using a vessel-mounted Acoustic Doppler Current Profiler (ACDP) instrument
with a frequency of 153,6 kHz. This study also observed the condition of the study
waters through oceanographic and bathymetric data analysis. Acoustic and
oceanographic data are the results of the Jala Citra | "Aurora” survey expedition on
2021 while the bathymetry data is downloaded from GEBCO. The raw data result
from ADCEP is in the form of a digital value (count) that needs to be converted into
acoustic backscattering or Mean Volume Backscattering Strength / MVBS (dB)
using sonar equations so that it is proportional to zooplankton biomass. The
conversion process includes correction for the attenuation of sound due to the effect
of the distance to the object and sound absorption by the water medium, correction
on the tilt distance of the ADCP transducer, and correction for the effect of noise.
Zooplankton organisms in the raw ADCP data have a range between 70 — 160 count,
while in the converted MVBS data they are in the range of -86,50 dB to -62,64 dB.
Temporal observations show the phenomenon of migration where the aggregation
of zooplankton moves according to the daily solar cycle. In spatial observation, the
density of zooplankton is higher in semi-enclosed waters. In open water locations,
there is a phenomenon of daily vertical migration as evidenced by the characteristics
of the acoustic backscattering values of zooplankton according to the time of the
ADCP sounding. On the other hand, when observing the vertical distribution, the
MVBS of zooplankton is generally high in the surface layer and decreases with
increasing depth. This study proves that the ADCP instrument can be used to
observe the presence and behavior of zooplankton based on their backscatter values.

Keywords: acoustic backscatter, ADCP, Halmahera Sea, zooplankton
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