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ABSTRAK 

Danau Ranu Kumbolo merupakan salah satu badan air di kawasan Taman 

Nasional Bromo Tengger Semeru (TNBTS) yang memiliki fungsi ekologis dan 

mendukung ketersediaan air di kawasan sekitarnya. Penelitian ini bertujuan 

menganalisis dinamika luas badan air Danau Ranu Kumbolo tahun 2017, 2020, 

2023, dan 2025 pada musim hujan dan musim kemarau serta hubungannya dengan 

curah hujan. Data yang digunakan berupa citra Sentinel-2A multitemporal yang 

dianalisis menggunakan Normalized Difference Water Index (NDWI) dan Modified 

Normalized Difference Water Index (MNDWI). Hasil MNDWI menunjukkan luas 

badan air berfluktuasi, dengan luas tertinggi pada tahun 2023 sebesar 26,321 ha 

pada musim kemarau dan 26,089 ha pada musim hujan. Uji akurasi tahun 2025 

menunjukkan NDWI memiliki overall accuracy sebesar 93,33% dan kappa 86,67%, 

sedangkan MNDWI sebesar 95,00% dan kappa 90,00%. Hasil tersebut 

menunjukkan bahwa NDWI dan MNDWI dapat digunakan untuk memetakan dan 

menganalisis dinamika luas badan air Danau Ranu Kumbolo. Perubahan luas 

permukaan badan air dapat menjadi salah satu indikator dalam pemantauan 

ketersediaan air, namun tidak secara langsung menunjukkan kualitas air. 

Kata kunci: Danau Ranu Kumbolo, Sentinel-2A, NDWI, MNDWI, badan air, 

curah hujan. 
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ANALYSIS OF THE DYNAMICS OF RANU KUMBOLO LAKE WATER 

BODY AREA BASED ON MULTITEMPORAL SENTINEL-2A IMAGERY 

AS AN INDICATOR OF CLEAN WATER AVAILABILITY  
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ABSTRACT 

Lake Ranu Kumbolo is a water body located in Bromo Tengger Semeru 

National Park (TNBTS) that has ecological functions and supports water 

availability in its surrounding area. This study aims to analyze the dynamics of Lake 

Ranu Kumbolo's water body area in 2017, 2020, 2023, and 2025 during the rainy 

and dry seasons and its relationship with rainfall. The study used multitemporal 

Sentinel-2A imagery analyzed using the Normalized Difference Water Index 

(NDWI) and Modified Normalized Difference Water Index (MNDWI). The 

MNDWI results showed fluctuations in water body area, with the highest area in 

2023, reaching 26.321 ha during the dry season and 26.089 ha during the rainy 

season. The 2025 accuracy assessment showed that NDWI achieved an overall 

accuracy of 93.33% and a kappa accuracy of 86.67%, while MNDWI achieved 

95.00% and 90.00%, respectively. These results indicate that NDWI and MNDWI 

can be used to map and analyze the dynamics of Lake Ranu Kumbolo's water body 

area. Changes in surface water area can be used as an indicator for monitoring water 

availability, but do not directly represent water quality. 

Keywords: Lake Ranu Kumbolo, Sentinel-2A, NDWI, MNDWI, water body, 

rainfall. 
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