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ABSTRAK 

ALMAWARDI MUHAMMAD. Analisis Karakteristik Indeks Vegetasi 

NDVI, NDRE, dan NDWI terhadap Pertumbuhan Padi (Oryza sativa L.) Beda 

Pengairan dan Varietas. Dibimbing oleh WAHYU ISKANDAR dan 

KHURSATUL MUNIBAH. 

 

Perubahan iklim menyebabkan peningkatan kasus bencana alam kekeringan 

dan kebanjiran di Indonesia yang dapat menurunkan produksi tanaman padi 

nasional. Selama satu dekade terakhir, produksi padi di Indonesia cenderung 

menurun 1–2% setiap tahunnya (BPS 2023). Pada selang tahun yang sama, kejadian 

bencana kekeringan dan kebanjiran meningkat drastis sehingga menunjukkan 

pengaruhnya terhadap penurunan produksi padi. Perkembangan teknologi 

penginderaan jauh (remote sensing) seperti citra multispektral drone dapat 

membantu untuk antisipasi kerusakan tanaman padi akibat cuaca ekstrem dengan 

pendekatan indeks vegetasi. Penelitian ini bertujuan mengidentifikasi karakteristik 

indeks vegetasi Normalized Difference Vegetation Index (NDVI), Normalized 

Difference Red-Edge Index (NDRE), dan Normalized Difference Water Index 

(NDWI) terhadap tiga fase pertumbuhan padi dan signifikansi pengurasan air 

terhadap nilai indeks padi varietas Ciherang dan IR64. Tanaman padi diberi 

beberapa perlakuan pengairan yang berbeda, yaitu pengeringan, penggenangan, dan 

intermittent. Hasil penelitian menunjukkan bahwa indeks NDRE memiliki 

kemampuan mendeteksi stres tanaman lebih baik. Sementara itu, pertumbuhan 

gulma di antara tanaman padi menunjukkan pengaruh terhadap nilai NDVI dan 

NDWI, terutama di petak perlakuan kering, sehingga kemampuan indeks untuk 

menjelaskan stres tanaman kurang baik. Uji statistik paired t-test menunjukkan 

bahwa nilai NDVI, NDRE, dan NDWI pada sebelum dan sesudah pengurasan petak 

kering berbeda secara signifikan pada p-value <0.05. Hasil uji juga menunjukkan 

perubahan nilai indeks yang lebih signifikan pada indeks NDVI dan NDWI 

dibandingkan perubahan pada indeks NDRE. 

 

Kata kunci: indeks vegetasi, padi, paired t-test, pengeringan, penggenangan 

 

  



ABSTRACT 

ALMAWARDI MUHAMMAD. Analysis of NDVI, NDRE, and NDWI 

Vegetation Indices on Rice (Oryza sativa L.) Growth with Different Irrigation 

Methods and Varieties. Supervised by WAHYU ISKANDAR and KHURSATUL 

MUNIBAH. 

 

Climate change is causing an increase in cases of drought and flooding 

natural disasters in Indonesia, which directly effects the decrease of rice production. 

Over the past decade, rice production in Indonesia has been on a declining trend, 

decreasing 1–2% each year (BPS 2023). During the same period, the incidence of 

drought and flooding has increased dramatically which shows the effect of climate 

change to decreasing rice production. The development of remote sensing 

technology allows farmers and researchers anticipate damages on rice plants due to 

extreme weather conditions by monitoring plant conditions regularly. Vegetation 

index is an example of remote sensing technology that is used to indicate unhealthy 

plants through multispectral drone imagery. This study aims to identify 

characteristics of Normalized Difference Vegetation Index (NDVI), Normalized 

Difference Red-Edge Index (NDRE), and Normalized Difference Water Index 

(NDWI) vegetation indices on three phases of rice growth and the significant 

difference of the index values on Ciherang and IR64 rice plants applied with 

different water conditions. In this study, rice plants were given several different 

irrigation treatments, namely drying, flooding, and intermittent. The results showed 

that the NDRE index had a poor response towards vegetation in the vegetative 

growth phase, but improved on the generative and ripening phases. Meanwhile, 

weed growth shows influence to NDVI and NDWI values, especially in drying 

treatment rice plots, making the values less reliable for detecting unhealthy plants. 

The paired t-test conducted in this study showed that the NDVI, NDRE, and NDWI 

values after drying treatments on rice plots were significantly different at p-value 

<0.05 than before the treatment. The test results also showed more significant 

changes in NDVI and NDWI index values than changes in the NDRE index. 
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