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ABSTRAK 

Deforestasi merupakan salah satu permasalahan lingkungan yang berdampak pada 

penurunan fungsi ekologis hutan, seperti berkurangnya daya serap air, 

meningkatnya risiko banjir bandang dan tanah longsor, serta hilangnya 

keanekaragaman hayati. Fenomena ini juga terjadi di Kota Batu, Jawa Timur, yang 

dalam beberapa tahun terakhir mengalami alih fungsi kawasan hutan menjadi 

ladang hortikultura, lahan terbuka, dan permukiman. Penelitian ini bertujuan untuk 

menganalisis perubahan tutupan lahan hutan serta menghitung laju deforestasi di 

Kota Batu pada periode tahun 2016, 2020, 2022, dan 2025 dengan memanfaatkan 

citra satelit Sentinel-2 multitemporal dan pendekatan machine learning algoritma 

Random Forest. Tahapan penelitian meliputi pra-pengolahan citra berupa komposit 

band dan cropping sesuai batas wilayah kajian, penentuan training area, klasifikasi 

tutupan lahan, konversi hasil raster menjadi vektor, serta validasi melalui survei 

lapangan dan uji akurasi menggunakan matriks konfusi dengan standar overall 

accuracy minimal 85%. Hasil analisis menunjukkan bahwa luas hutan lahan tinggi 

primer di Kota Batu mengalami penurunan dari 8.642,796 ha pada tahun 2016 

menjadi 7.142,832 ha pada tahun 2025. Deforestasi terbesar terjadi pada periode 

2016–2020 dengan kehilangan hutan seluas 829,719 ha (1,937% per tahun), 

sedangkan pada periode 2022–2025 laju deforestasi menurun menjadi 135,740 ha 

(0,423%), yang mengindikasikan adanya perlambatan tekanan terhadap kawasan 

hutan. 

Kata kunci: deforestasi, Kota Batu, Random Forest, Sentinel-2, tutupan hutan. 
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ABSTRAK 

Deforestation is one of the major environmental issues that leads to the decline of 

forest ecological functions, such as reduced water infiltration capacity, increased 

risk of flash floods and landslides, and loss of biodiversity. This phenomenon has 

also occurred in Batu City, East Java, where forest areas have increasingly been 

converted into horticultural farmland, open land, and settlements in recent years. 

This study aims to analyze changes in forest land cover and calculate the 

deforestation rate in Batu City during the periods of 2016, 2020, 2022, and 2025 

by utilizing multitemporal Sentinel-2 satellite imagery and a machine learning 

approach using the Random Forest algorithm. The research stages include image 

pre-processing through band composite and cropping based on the study area 

boundary, training area selection, land cover classification, conversion of raster 

outputs into vector format, and validation through field surveys and accuracy 

assessment using a confusion matrix with a minimum overall accuracy standard of 

85%. The results indicate that the area of primary highland forest in Batu City 

decreased from 8,642.796 ha in 2016 to 7,142.832 ha in 2025. The highest 

deforestation occurred during the 2016–2020 period, with a forest loss of 829.719 

ha (1.937% per year), while the deforestation rate declined significantly during 

2022–2025 to 135.740 ha (0.423%), suggesting a slowdown in pressure on forest 

areas. 

Keywords: Batu City, deforestation, forest cover, Random Forest, Sentinel-2. 
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