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ABSTRAK

LEDHA’UL FITRI. Analisis dan Penerapan Model LSTM untuk Deteksi dan
Prediksi Upwelling di WPP 713 Berbasis Data Chl-a dan SST. Dibimbing oleh
YENI HERDIYENI dan INDRA JAYA.

Fenomena wupwelling berperan penting dalam meningkatkan produktivitas
laut dan mendukung sektor perikanan. Penelitian ini menganalisis hubungan suhu
permukaan laut (SST) dan konsentrasi klorofil-a (Chl-a) terhadap kejadian
gpwelling di WPP 713, serta mengembangkan metode deteksi dan prediksi berbasis
data. Data SST dan Chl-a periode 2007-2017 diolah menggunakan metode
taterquartile Range (IQR) dan time window untuk mendeteksi kejadian upwelling
dan mengklasifikasikannya berdasarkan intensitas. Model Long Short-Term
Memory (LSTM) digunakan untuk klasifikasi infensitas upwelling serta prediksi
ailai SST dan Chl-a. Hasil menunjukkan penurunan SST dan peningkatan Chl-a
secara konsisten mengindikasikan upwelling, terutama pada Muson Timur, dengan
lag time sekitar tiga minggu. Model klasifikasi LSTM mencapai F'/-Score 80,84%,
sedangkan model prediksi menghasilkan R? sebesar 0,944 untuk SST dan 0,893
untuk Chl-a. Secara umum, penggabungan model regresi dan klasifikasi LSTM
mampu menangkap pola wupwelling yang Kkonsisten dengan kondisi aktual,
meskipun pada periode tertentu masih terdapat prediksi yang tidak selaras dengan
hasil deteksi berbasis metode IQR. Pendekatan ini menunjukkan potensi besar
penerapan machine learning untuk pemantauan upwelling secara otomatis guna
mendukung pengelolaan perikanan berkelanjutan.

Kata kunci: upwelling, WPP 713, klorofil-a, suhu permukaan laut, LSTM



ABSTRACT

IFDHA’UL FITRI. Analysis and Implementation of LSTM Model for Upwelling
Detection and Prediction in WPP 713 Based on Chl-a and SST Data. Supervised by
YENI HERDIYENI and INDRA JAYA.

The upwelling phenomenon plays an important role in increasing marine
productivity and supporting the fisheries sector. This study analyzes the relationship
between sea surface temperature (SST) and chlorophyll-a (Chl-a) concentration on
upwelling events in WPP 713, and develops a data-based detection and prediction
method. SST and Chl-a data from 2007 to 2017 were processed using the
Interquartile Range (IQR) method and time window to detect upwelling events and
classify them based on intensity. The Long Short-Term Memory (LSTM) model
was used for upwelling intensity classification and prediction of SST and Chl-a
values. The results showed that a consistent decrease in SST and increase in Chl-a
indicated upwelling, particularly during the East Monsoon, with a lag time of
approximately three weeks. The LSTM classification model achieved an F/-Score
of 80.84%, while the prediction model yielded an R? of 0.944 for SST and 0.893
for Chl-a. Overall, the combination of regression and LSTM classification models
was able to capture upwelling patterns consistent with actual conditions, although
during certain periods there were still predictions that did not align with results from
IQR-based detection methods. This approach demonstrates the significant potential
of machine learning for automated upwelling monitoring to support sustainable
fisheries management.

Keywords: upwelling, WPP 713, chlorophyll-a, sea surface temperature, LSTM
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