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ABSTRAK

ANALISIS SPASIAL VEGETASI MANGROVE MENGGUNAKAN MULTI
INDEKS (NDVI, SAVI, EVI, NDWI) BERBASIS GOOGLE EARTH ENGINE
DI SUAKA ALAM KUALA LUPAK, KALIMANTAN SELATAN

(Oleh: I Gusti Ngurah Krisna Wijaya; Prof. Dr. Ichsan Ridwan, S.Si, M.Kom; Dr.
Nurlina, S.Si, M.Sc; 62 halaman)

Suaka Alam Kuala Lupak merupakan kawasan konservasi lahan basah esensial
yang rentan terhadap perubahan fungsi lahan akibat tekanan antropogenik.
Pemantauan kondisi vegetasi secara berkala dan akurat sangat diperlukan untuk
mendukung upaya pelestarian ekosistem mangrove di wilayah ini. Penelitian ini
bertujuan untuk menganalisis sebaran kerapatan vegetasi mangrove serta menguji
tingkat akurasi pemetaan menggunakan pendekatan multi-indeks, yaitu Normalized
Difference Vegetation Index (NDVI), Soil Adjusted Vegetation Index (SAVI),
Enhanced Vegetation Index (EVI), dan Normalized Difference Water Index (NDWI)
berbasis cloud computing Google Earth Engine (GEE). Citra satelit Sentinel-2 tahun
2024 digunakan untuk mengklasifikasikan tingkat kerapatan vegetasi dan kondisi
kebasahan lahan. Hasil analisis menunjukkan bahwa setiap indeks memiliki
sensitivitas spektral yang berbeda. Indeks EVI terbukti paling efektif dalam
mendeteksi struktur hutan mangrove lebat (biomassa tinggi) dengan luasan
teridentifikasi mencapai 1.039,17 ha tanpa mengalami saturasi piksel. Sementara
itu, NDWI berhasil mendelineasi zona lahan basah pendukung ekosistem dengan
dominasi kelas kebasahan sedang seluas 993 ha. Berdasarkan uji akurasi
menggunakan Confusion Matrix, Indeks EVI menunjukkan performa terbaik
dengan nilai Overall Accuracy sebesar 93,33% dan Kappa Coefficient 0,86
(kategori Almost Perfect Agreement), mengungguli NDVI (92,59%), NDWI
(90,32%), dan SAVI (87,88%). Penelitian ini menyimpulkan bahwa integrasi
teknologi penginderaan jauh dengan algoritma EVI merupakan metode yang paling
direkomendasikan untuk pemetaan dan pemantauan kerapatan mangrove di
kawasan Suaka Alam Kuala Lupak.

Kata Kunci: Google Earth Engine, Mangrove, Multi-Indeks, Sentinel-2, Suaka
Alam Kuala Lupak.



ABSTRACT

SPATIAL ANALYSIS OF MANGROVE VEGETATION USING MULTI-
INDICES (NDVI, SAVI, EVI, NDWI) BASED ON GOOGLE EARTH ENGINE
IN KUALA LUPAK NATURE RESERVE, SOUTH KALIMANTAN

(By: I Gusti Ngurah Krisna Wijaya; Prof. Dr. Ichsan Ridwan, S.Si, M.Kom; Dr.
Nurlina, S.Si, M.Sc; 62 page)

Kuala Lupak Nature Reserve is an essential wetland conservation area susceptible
to land function changes due to anthropogenic pressures. Periodic and accurate
monitoring of vegetation conditions is crucial to support mangrove ecosystem
preservation efforts in this region. This study aims to analyze the distribution of
mangrove vegetation density and assess mapping accuracy using a multi-index
approach, specifically the Normalized Difference Vegetation Index (NDVI), Soil
Adjusted Vegetation Index (SAVI), Enhanced Vegetation Index (EVI), and
Normalized Difference Water Index (NDWI) based on Google Earth Engine (GEE)
cloud computing. Sentinel-2 satellite imagery from 2024 was utilized to classify
vegetation density levels and land wetness conditions. The analysis results indicate
that each index possesses distinct spectral sensitivities. The EVI index proved to be
the most effective in detecting dense mangrove forest structures (high biomass),
identifying an area of 1,039.17 ha without pixel saturation. Meanwhile, NDWI
successfully delineated the supporting wetland zones, dominated by moderate
wetness classes covering 993 ha. Based on the accuracy assessment using the
Confusion Matrix, the EVI index demonstrated the best performance with an
Overall Accuracy of 93.33% and a Kappa Coefficient of 0.86 (Almost Perfect
Agreement category), outperforming NDVI (92.59%), NDWI (90.32%), and SAVI
(87.88%). This study concludes that integrating remote sensing technology with the
EVI algorithm is the most recommended method for mapping and monitoring
mangrove density in the Kuala Lupak Nature Reserve area.

Keywords: Google Earth Engine, Mangrove, Multi-Index, Sentinel-2, Kuala Lupak
Nature Reserve.
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