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ABSTRAK

Keberlanjutan produksi padi sebagai pangan pokok di Indonesia kian
terancam oleh fluktuasi iklim dan pengikisan area panen. Penelitian ini
memproyeksikan tren curah hujan, luas lahan panen, serta volume produksi
padi untuk rentang 20262030 berbasis data berkala (time series) 1990-2024
dari CCKP dan FAO memanfaatkan metode pemodelan ARIMA dan
ARIMAX. Berdasarkan analisis univariat, model ARIMA(0,1,1) memprediksi
curah hujan konstan pada tingkat 2.879,19 mm per tahun. Sementara itu, luas
panen melalui ARIMA(0,1,3) diproyeksikan menyusut secara perlahan hingga
tertahan di angka 9,97 juta hektar, dan produksi padi lewat ARIMA(2,1,0)
diperkirakan bertahan stabil pada rentang 53,57-53,81 juta ton per tahun.
Hasil pemodelan multivariat ARIMAX(0,1,0) memperlihatkan keterkaitan
erat variabel eksogen terhadap perolehan panen dengan akurasi tinggi (MAPE
= 1,46%). Analisis ini mencatat bahwa perluasan lahan panen seluas 1 hektar
berpeluang mendongkrak hasil produksi hingga 5,39 ton. Namun,
penambahan curah hujan sebesar 1 mm diperkirakan menurunkan panen
sebesar 1.538,74 ton akibat tingginya ancaman banjir, kelembapan berlebih,
dan hambatan pada fase vegetatif tanaman. Secara menyeluruh, riset ini
menggarisbawahi urgensi perlindungan kawasan pertanian, optimalisasi
sistem mitigasi dini iklim, pembaruan sarana irigasi, serta penyediaan bibit
padi unggul tahan genangan demi menjamin kedaulatan pangan nasional
jangka panjang.

Kata Kunci: ARIMA, ARIMAX, Curah Hujan, Luas Panen, Produksi Padi
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ABSTRACT

As the primary staple food in Indonesia, the sustainability of rice production
is increasingly threatened by climate fluctuations and the depletion of
harvested areas. This study projects the trends of rainfall, harvested area, and
rice production volume for the 2026—2030 period based on time series data
from 1990 to 2024 sourced from CCKP and FAO, utilizing ARIMA and
ARIMAX modeling methods. Based on univariate analysis, the ARIMA(0,1,1)
model predicts a constant rainfall level at 2,879.19 mm per year. Meanwhile,
the harvested area modeled through ARIMA(0,1,3) is projected to decline
gradually until stabilizing at 9.97 million hectares, and rice production via
ARIMA(2,1,0) is estimated to remain stable within the range of 53.57-53.81
million tons per year. The multivariate ARIMAX(0,1,0) modeling results
demonstrate a strong relationship between exogenous variables and crop
yields with high accuracy (MAPE = 1.46%). This analysis notes that an
expansion of 1 hectare in harvested area has the potential to boost production
by up to 5.39 tons. However, an increase in rainfall of 1 mm is estimated to
reduce harvest yield by 1,538.74 tons due to the high risk of flooding,
excessive humidity, and disruptions during the crop's vegetative phase.
Overall, this research underscores the urgency of protecting agricultural
areas, optimizing early climate mitigation systems, upgrading irrigation
infrastructure, and providing flood-tolerant high-yielding rice seeds to ensure
long-term national food sovereignty.

Keywords: ARIMA, ARIMAX, Harvested Area, Climate Variabilities, Rice
Production
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