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ABSTRAK 

Perairan Pulau Bawean yang berada di kawasan Laut Jawa memiliki kondisi 

oseanografi yang dinamis dan dipengaruhi kuat oleh perubahan iklim serta 

sistem monsun. Dinamika tersebut berpengaruh langsung terhadap aktivitas dan 

keselamatan pelayaran di wilayah perairan sekitar. Penelitian ini dilakukan 

untuk mengkaji variabilitas pola musiman angin dan Sea Level Anomaly (SLA), 

mengetahui hubungan antara perubahan muka air laut dengan fenomena iklim 

global ENSO dan IOD, serta menilai dampaknya terhadap keselamatan 

navigasi. Data yang digunakan berasal dari reanalisis angin dan gelombang 

ECMWF ERA5 serta data altimetri satelit CMEMS selama periode 2000-2024. 

Analisis dilakukan menggunakan metode time series decomposition, visualisasi 

violin plots, dan uji korelasi Spearman. Hasil penelitian menunjukkan bahwa 

kondisi hidrometeorologi paling kuat terjadi pada periode Monsun Timur, 

khususnya Juli dan Agustus, dengan kecepatan rata rata bulanan angin 

mencapai 14.55 knot dan rata rata bulanan tinggi gelombang signifikan sekitar 

1.4 meter. Di sisi lain, nilai SLA tertinggi tercatat pada bulan Desember sebesar 

0.265meter akibat penumpukan massa air, sedangkan nilai terendah terjadi pada 

bulan September sebesar -0.105 meter. Uji statistik menunjukkan bahwa energi 

angin lokal tidak memiliki hubungan linier yang signifikan terhadap perubahan 

SLA. Sebaliknya, variabilitas muka air laut lebih dipengaruhi oleh fenomena 

iklim global, di mana ENSO (SOI) menunjukkan hubungan positif yang 

signifikan, sedangkan IOD (DMI) memiliki hubungan negatif. Kondisi ekstrem 

pada Juli dan Agustus menjadi periode dengan tingkat risiko tertinggi terhadap 

stabilitas pelayaran, terutama bagi perahu nelayan. Selain itu, anomali muka air 

laut yang ekstrem juga berpotensi menimbulkan gangguan operasional 

pelabuhan dan meningkatkan risiko kapal kandas di sekitar Perairan Pulau 

Bawean. 

 

Kata Kunci: Angin Monsun, Anomali Muka Air Laut, ENSO, IOD, 

Keselamatan Pelayaran, Pulau Bawean.
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ABSTRACT 

The waters of Bawean Island, located in the Java Sea, have dynamic 

oceanographic conditions and are strongly influenced by climate change and 

the monsoon system. These dynamics directly affect shipping activities and 

safety in the surrounding waters. This study was conducted to examine the 

seasonal variability of winds and Sea Level Anomaly (SLA), determine the 

relationship between sea level changes and the global climate phenomena 

ENSO and IOD, and assess their impact on navigation safety. The data used 

came from the ECMWF ERA5 wind and wave reanalysis and CMEMS satellite 

altimetry data for the period 2000-2024. The analysis was conducted using the 

time series decomposition method, violin plot visualization, and Spearman 

correlation test. The results of the study show that the strongest 

hydrometeorological conditions occur during the East Monsoon period, 

especially in July and August, with an average monthly wind speed reaching 

14.55 knots and an average monthly significant wave height of around 1.4 

meters. On the other hand, the highest SLA value was recorded in December at 

0.265 meters due to the accumulation of water mass, while the lowest value 

occurred in September at -0.105 meters. Statistical tests show that local wind 

energy does not have a significant linear relationship with changes in SLA. 

Instead, sea level variability is more influenced by global climate phenomena, 

with ENSO (SOI) showing a significant positive relationship, while IOD (DMI) 

has a negative relationship. Extreme conditions in July and August are the 

periods with the highest risk to shipping stability, especially for fishing vessels. 

Furthermore, extreme sea level anomalies also have the potential to disrupt port 

operations and increase the risk of vessels running aground around Bawean 

Island waters. 

 

Keywords: Monsoon Wind, Sea Level Anomaly, ENSO, IOD, Shipping Safety, 

Bawean Island.
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