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ABSTRAK

Model Hybrid Singular Spectrum Analysis (SSA)-ARIMA untuk Prediksi

Bilangan Sunspot

Aktivitas matahari dipengaruhi oleh keberadaan sunspot yaitu daerah gelap
di permukaan matahari yang memiliki aktivitas magnetik tingi dan berdampak
pada fluktuasi radiasi elektromagnetik ke bumi. Peningkatan aktivitas sunspot
berdampak pada gangguan sinyal komunikasi, cuaca ekstrem serta dampak
kesehatan akibat paparan sinar UV. Penelitian ini bertujuan menbentuk dan
mengevaluasi model hybrid SSA-ARIMA, serta menghasilkan prediksi bilangan
sunspot untuk satu tahun selanjutnya. Sumber data jumlah bilangan sunspot
diperoleh dari website Sunspot Index and Long-term Solar Observations (SILSO).
Penelitian ini menggunakan model Hybrid SSA-ARIMA dengan tahapan awal
pengolahan dengan metode SSA sehingga menghasilkan prediksi komponen tren
dan musiman (F̂t) dan tahapan kedua menghasilkan prediksi komponen noise
dengan model ARIMA(1,1,3) (Ẑt). Model Hybrid SSA-ARIMA dengan length
windows L=212 dan ARIMA (1,1,3) menghasilkan persamaan K̂t = F̂t + Zt−1 −
0.7994Zt−1 + 0.7994Zt−2 + 0.6164 εt−1 − 0.3256 εt−2 − 0.3236 εt−3 + εt dengan
hasil evaluasi MAPE 16, 79%. Serta, hasil prediksi bilangan sunspot untuk periode
Januari hingga Desember 2025 menunjukkan adanya tren peningkatan setelah
mengalami penurunan pada awal tahun. Nilai minimum tercatat sebesar 36,4941
sedangkan nilai maksimum mencapai 138,6226.

Kata kunci: ARIMA, Bilangan Sunspot, Hybrid SSA-ARIMA, Prediksi, SSA
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ABSTRACT

Hybrid Singular Spectrum Analysis (SSA)-ARIMA Model for Sunspot

Number Prediction

Solar activity is influenced by the presence of sunspots, which are dark
areas on the Sun’s surface. On the surface of the Sun, there are regions with high
magnetic activity that have an impact on fluctuations in electromagnetic radiation
reaching the Earth. Increased sunspot activity can lead to communication signal
interference, extreme weather events, and health impacts due to increased UV
exposure. This study aims to establish and evaluate the SSA-ARIMA hybrid
model, as well as to produce sunspot number predictions for the next year. The
source of sunspot number data is obtained from the Sunspot Index and Long-term
Solar Observations (SILSO) website. This research employs the Hybrid
SSA-ARIMA model, where the initial stage of processing utilizes the SSA method
to produce predictions of trend and seasonal components F̂t. The second stage
then generates predictions of noise components using the ARIMA (1,1,3) model
Ẑt. Hybrid SSA-ARIMA model with length windows L=212 and ARIMA (1,1,3)
produces the equation K̂t = F̂t + Zt−1 − 0.7994Zt−1 + 0.7994Zt−2 +
0.6164 εt−1 − 0.3256 εt−2 − 0.3236 εt−3 + εt with MAPE evaluation results of
16, 79%. Additionally, the prediction results for sunspot numbers from January to
December 2025 indicate an increasing trend, following a decrease at the beginning
of the year. The minimum value was recorded at 36.4941 while the maximum
value reached 138.6226.

Keywords: ARIMA, Hybrid SSA-ARIMA, Sunspot Number, SSA, Prediction.
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