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RINGKASAN

JESIKHA DWI APRILIA. Variabilitas Sesar Arus dan Percampuran Turbulen di
Laut Halmahera . Dibimbing oleh YULI NAULITA, I WAYAN NURJAYA, dan
ADI PURWANDANA.

Halmahera merupakan jalur arus lintas indonesia yang menjadi penghubung
antara Samudra Pasifik menuju Samudera Hindia, memiliki topografi kompleks
serta stratifikasi kuat, berpotensi tinggi dalam pembangkitan gelombang internal
dan proses percampuran vertikal. Dinamika fenomena ini berperan penting dalam
transfer energi dan momentum di kolom perairan. Penelitian ini bertujuan melihat
distribusi spasial temporal sesar arus periode 1-2 Februari 2021, kontribusi
gelombang internal terhadap variabilitas sesar arus dan percampuran turbulen
dengan dua parameter yaitu nilai laju disipasi energi kinetik dan difusivitas eddy
vertikal. Studi dilakukan menggunakan data arsip observasi badan riset dan inovasi
nasional (BRIN) meliputi suhu dan salinitas menggunakan sistem Conductivity,
Temperature, Depth (CTD) Sea-Bird Electronics (SBE) 911plus, data kecepatan arus
menggunakan Acoustic Doppler Current Profiler (ADCP) dan data hambur balik
echosounder.

Analisis data dilakukan melalui perhitungan parameter, gradien sesar arus,
struktur dinamika gelombang internal, laju disipasi energi kinetik turbulen, dan
difusivitas eddy vertikal dengan analisis skala Thorpe teroptimasi. Analisis
difokuskan pada lapisan kedalaman 50-400 m, hasil menunjukkan bahwa
peningkatan sesar arus dipicu oleh aktivitas gelombang internal pada kedalaman
50-300 m. Lapisan atas (10-200 m) memperlihatkan korelasi negatif kuat,
menandakan pengaruh dominan gaya gesek permukaain terhadap penurunan
intensitas sesar arus dengan bertambahnya kedalaman. Pada lapisan menengah
(200-300 m) , sedangkan pada lapisan bawah (300-400 m) korelasi berbalik positif
akibat pengaruh topografi dasar laut dan interaksi arus baroklinik. Pola ini
mengindikasikan bahwa variabilitas sesar arus di Laut Halmahera dikendalikan
oleh kombinasi gaya permukaan, energi gelombang internal, dan kontrol topografi.

Zona percampuran turbulen signifikan teridentifikasi di kedalaman 50-300
m. Massa air selatan Pasifik memiliki nilai maksimum salinitas sebesar 35,5 Psu
pada lapisan menengah isopiknal gp= 25,4, dan salinitas minimum 34,5 di lapisan
isopiknal g¢ =26,5. Laut Halmahera bagian selatan dekat selat Obi mengalami
perubahan nilai salinitas maksimum pada lapisan isopiknal gy = 25,5 sebesar 35,4
Psu, sementara nilai salinitas minimum di lapisan op = 26 sekitar 34,6 Psu
membawa massa air South Pacific Subtropical Water (SPSW). Rentang lapisan
isopiknal gs = 24-26 yang mengalami perubahan memiliki laju disipasi energi
kinetik turbulen & ( 10°* W/kg) dan difusivitas eddy vertikal Kp (10~ m? s'). Lapisan
isopiknal gy = 26-27 mengalami penurunan nilai minimum dengan nilai ¢ (107
W/kg) dan Kp (10 m? s™!) yang ditemukan di lapisan menengah dan dalam, dekat
selat Obi menunjukkan bahwa adanya percampuran yang didorong oleh
ketidakstabilan geser terkait dengan zona disipasi energi gelombang internal.

Kata kunci: Gelombang internal, percampuran vertikal, sesar arus, topografi,



SUMMARY

JESIKHA DWI APRILIA. Variability of current shear and Turbulent Mixing in
Southern of Halmahera Sea. Supervised by YULI NAULITA, I WAYAN
NURJAYA, dan ADI PURWANDANA.

Halmahera is an Indonesian crossstream route between the Pacific Ocean and
the Indian Ocean with complex topography and strong stratification, making it
highly susceptible to internal wave generation and vertical mixing processes. The
dynamics of this phenomenon play an important role in the transfer of energy and
momentum in the water column. This study aims to examine the spatial-temporal
distribution of current shear during the period of February 1-2, 2021, the
contribution of internal waves to current shear variability, and turbulent mixing
with two parameters, namely the kinetic energy dissipation rate and vertical eddy
diffusivity. The study was conducted using archival observation data from the
National Research and Innovation Agency (BRIN), including temperature and
salinity data collected using the Sea-Bird Electronics (SBE) 911plus Conductivity,
Temperature, Depth (CTD) system, current velocity data collected using an
Acoustic Doppler Current Profiler (ADCP), and echo sounder backscatter data.

Translated with DeepL.com (free version)Data analysis was performed by
calculating key parameters, current shear gradients, internal wave dynamic
structures, turbulent kinetic energy dissipation rates, and vertical eddy diffusivity,
with a focus on Thorpe scale analysis optimized to measure mixing intensity. The
depth layer focus was 50-400 m, and the results showed an increase in current shear
by internal waves occurring on a minute to hour scale. The upper layer (10-200 m)
shows a strong negative correlation, indicating the dominant influence of surface
friction and internal wave energy on the decrease in current intensity with
increasing depth. In the middle layer (200-300 m), the relationship weakens, while
in the bottom layer (300400 m), the correlation reverses to positive due to the
influence of seafloor topography and baroclinic current interactions. This pattern
indicates that the variability of current shear in the Halmahera Sea is controlled by
a combination of surface forces, internal wave energy, and topographic control.

A significant turbulent mixing zone was identified at a depth of 50-300 m.
The southern Pacific water mass has a maximum salinity value of 35,5 Psu at the
middle isopycnal layer o9= 25,4 kg/m?, and a minimum salinity of 34,5 Psu at the
isopycnal layer o9 = 26,5 kg/m>. The Halmahera Sea near the Obi Strait experiences
a change in maximum salinity value in the isopycnal layer os = 25.5 kg/m® of 35.4
Psu, while the minimum salinity value in the layer oy = 26 kg/m?is around 34,6 Psu
that carried South Pacific Subtropical Water (SPSW). The isopycnal g = 24-26
kg/m? isopycnal layer range that experienced changes had a turbulent kinetic energy
dissipation rate ¢ (10 W/kg) and vertical eddy diffusivity Kp (10 m* s'). The
isopycnal layer gy = 26-27 experienced a decrease in minimum value with & (107
W/kg) and Kp (10~ m? s™!) values found in the middle and deep layers near the Obi
Strait, indicating mixing driven by shear instability associated with the internal
wave energy dissipation zone.

Keywords: Internal wave, shear current, topography, vertical mixing, water mass
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