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INTISARI

Tekanan akibat aktivitas antropogenik dan pencemaran di Kawasan Pesisir
Tahura Ngurah Rai, Bali, telah menyebabkan perubahan terhadap ekosistem
mangrove yang berperan penting menstabilkan kualitas perairan pesisir. Perubahan
tersebut dapat tercermin dari kerapatan vegetasi mangrove yang mencerminkan
kondisi kesehatan ekosistem serta kemampuan akar dalam menyaring sedimen,
yang diidentifikasi melalui Total Suspended Solid (TSS). Penelitian ini bertujuan
untuk menganalisis perubahan kerapatan vegetasi mangrove dan TSS secara spasial
berbasis temporal menggunakan citra Sentinel-2A tahun 2016, 2020 dan 2024, serta
mengkaji pola hubungan ekologis keduanya. Metode yang digunakan meliputi
penerapan algoritma Mangrove Vegetation Index (MVI) untuk menentukan
kerapatan vegetasi mangrove dan Case-2 Regional Coast Colour (C2RCC) untuk
menghitung TSS, dengan analisis hubungan menggunakan korelasi Pearson dan
regresi linier sederhana pada 75 titik sampel berpasangan. Hasil penelitian
menunjukkan bahwa kerapatan vegetasi mangrove di Tahura Ngurah Rai relatif
stabil selama 2016-2024, dengan nilai TSS yang berfluktuasi namun masih di
bawah ambang batas mutu air menurut PP No. 22 Tahun 2021. Variasi tersebut
dipengaruhi oleh komposisi mangrove primer dan sekunder yang menentukan
ketahanan ekologis kawasan terhadap tekanan eksternal. Hubungan antara
kerapatan mangrove dan TSS terbukti lemah dan tidak signifikan, karena TSS lebih
dipengaruhi faktor eksternal seperti aktivitas antropogenik dan kondisi hidro-
oseanografi. Secara spasial, tekanan tertinggi terjadi di sekitar Pelabuhan Benoa,
Pulau Serangan, dan pesisir timur Teluk Benoa yang menjadi zona prioritas
konservasi, sehingga diperlukan pengelolaan berkelanjutan dan observasi lapangan
untuk memastikan efektivitas fungsi ekologis mangrove serta menjaga stabilitas

ekosistem pesisir.

Kata kunci: Tahura Ngurah Rai, Total Suspended Solid (TSS), Mangrove
Vegetation Index (MV1), Case-2 Regional Coast Colour (C2RCC), Sentinel-2A.
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ABSTRACT

The pressure from anthropogenic activities and pollution in the coastal area
of Ngurah Rai Grand Forest Park (Tahura Ngurah Rai), Bali, has led to changes
in the mangrove ecosystem, which plays a crucial role in maintaining coastal water
quality stability. These changes are reflected in the density of mangrove vegetation,
which indicates the ecosystem’s health and the root system’s ability to filter
sediments, identified through Total Suspended Solid (TSS) levels. This study aims
to analyze the spatial-temporal changes in mangrove vegetation density and TSS
using Sentinel-2A imagery from 2016, 2020, and 2024, as well as to examine the
ecological relationship between the two. The methods applied include the
Mangrove Vegetation Index (MVI) algorithm to determine mangrove density and
the Case-2 Regional Coast Colour (C2RCC) algorithm to estimate TSS, with
Pearson correlation and simple linear regression used to analyze their relationship
across 75 paired sampling points. The results show that mangrove vegetation
density in Tahura Ngurah Rai remained relatively stable from 2016 to 2024, while
TSS values fluctuated but stayed below the water quality threshold set by
Government Regulation No. 22 of 2021. These variations were influenced by the
composition of primary and secondary mangrove stands, which determine the
area’s ecological resilience against external pressures. The relationship between
mangrove density and TSS was found to be weak and statistically insignificant, as
TSS is more affected by external factors such as anthropogenic activities and hydro-
oceanographic conditions. Spatially, the highest pressure occurred around Benoa
Harbor, Serangan Island, and the eastern coast of Benoa Bay-identified as priority
conservation zones-highlighting the need for sustainable management and
continued field monitoring to ensure the ecological effectiveness of mangroves and
maintain coastal ecosystem stability.

Keywords: Tahura Ngurah Rai, Total Suspended Solid (TSS), Mangrove Vegetation
Index (MVI), Case-2 Regional Coast Colour (C2RCC), Sentinel-2A.
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