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ABSTRAK

KAFILA ILA SABILILLA. Pengaruh Kekeringan Meteorologis Berdasarkan
Indeks SPEI terhadap Produktivitas Padi di Jawa Barat. Dibimbing oleh YON
SUGIARTO.

Kekeringan meteorologis berpotensi mengancam ketahanan pangan, tetapi
pengaruhnya terhadap produktivitas padi pada sistem pertanian beririgasi belum
banyak dievaluasi menggunakan pendekatan yang mampu mengendalikan
heterogenitas wilayah dan waktu secara simultan. Penelitian ini bertujuan
mengidentifikasi karakteristik kekeringan spasiotemporal di Jawa Barat serta
menganalisis pengaruhnya terhadap produktivitas padi menggunakan model panel
two-way fixed effects (TWFE) pada data bulanan 27 kabupaten/kota periode 2018—
2023. Kekeringan  diukur menggunakan  Standardized  Precipitation
Evapotranspiration Index skala tiga bulan (SPEI-3) yang dihitung berdasarkan
metode FAO-56 Penman-Monteith dan dianalisis pada lag satu bulan. Hasil
penelitian menunjukkan bahwa variabilitas kekeringan didominasi oleh faktor
temporal bersama, dengan 82% variasi SPEI dijelaskan oleh efek waktu dan hanya
2,7% oleh perbedaan antarkabupaten. Setelah heterogenitas wilayah dan waktu
dikendalikan secara simultan, model TWFE tidak menemukan pengaruh signifikan
kekeringan terhadap produktivitas, luas panen, maupun produksi padi (f = —0,021
dan p = 0,833). Analisis tambahan menggunakan Oceanic Nifio Index (ONI)
menunjukkan bahwa ENSO berperan sebagai variabel penekan, di mana EIl Nifio
menurunkan curah hujan sekaligus meningkatkan radiasi matahari sehingga
dampak negatif kekeringan sebagian tertutupi apabila ENSO tidak dikendalikan
secara eksplisit dengan p =—0,091 dan p = 0,038 saat ONI dikontrol. Temuan ini
konsisten dengan hipotesis bahwa infrastruktur irigasi teknis berperan dalam
mengurangi transmisi kekeringan meteorologis ke produktivitas padi serta
menegaskan pentingnya pengendalian guncangan iklim temporal dalam analisis
dampak kekeringan pada wilayah yang didominasi pengaruh ENSO.

Kata kunci: data panel, ENSO, irigasi, two-way fixed effects, variabilitas iklim
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ABSTRACT

KAFILA ILA SABILILLA. The Impact of Meteorological Drought Measured by
the Standardized Precipitation Evapotranspiration Index (SPEI) on Rice
Productivity in West Java. Supervised by YON SUGIARTO.

Meteorological drought poses a potential threat to food security, yet its effect
on rice productivity in irrigated agricultural systems has received limited attention
using approaches capable of simultaneously controlling for spatial and temporal
heterogeneity. This study aims to characterize the spatiotemporal patterns of
drought in West Java and examine their effects on rice productivity using a two-
way fixed effects (TWFE) panel model based on monthly data from 27
regencies/cities during the 2018-2023 period. Drought conditions were measured
using the three-month Standardized Precipitation Evapotranspiration Index (SPEI -
3), calculated following the FAO-56 Penman-Monteith method and evaluated with
aone-month lag. The results indicate that drought variability was largely dominated
by common temporal factors, with 82% of SPEI variation explained by time effects
and only 2.7% by inter-district differences. After simultaneously controlling for
spatial and temporal heterogeneity, the TWFE model found no significant effect of
drought on rice productivity, harvested area, or production (B = —0.021 and p =
0.833). Additional analysis using the Oceanic Nifio Index (ONI) revealed that
ENSO acts as a suppressor variable, whereby El Nifio reduces rainfall while
simultaneously increasing solar radiation, causing the negative effects of drought
to be partially obscured when ENSO is not explicitly controlled with = —-0.091
and p = 0.038 when ONI is controlled. These findings are consistent with the
hypothesis that technical irrigation infrastructure helps mitigate the transmission of
meteorological drought to rice productivity and highlight the importance of
controlling for common temporal climate shocks when assessing drought impacts
in ENSO-dominated regions.

Keywords: climate variability, ENSO, irrigation, panel data, two-way fixed effects
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