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ESTIMASI STOK KARBON MANGROVE DI ATAS PERMUKAAN
MENGGUNAKAN CITRA SENTINEL-1A

I Made Wiradana (2125010)
Dosen Pembimbing I: Feny Arafah, S.T., M.T
Dosen Pembimbing II: Adkha Yulianandha Mabrur, S.T., M.T.

ABSTRAK

Ekosistem mangrove berperan penting dalam menyerap dan menyimpan karbon
sehingga mendukung mitigasi perubahan iklim. Taman Hutan Raya (Tahura)
Ngurah Rai Bali merupakan kawasan mangrove strategis yang menghadapi tekanan
aktivitas antropogenik serta keterbatasan data kuantitatif stok karbon di atas
permukaan. Penelitian ini bertujuan untuk mengestimasi biomassa dan stok karbon
mangrove menggunakan citra Sentinel-1 Synthetic Aperture Radar (SAR)
berdasarkan nilai hamburan balik (backscatter). Metode penelitian dilakukan
melalui analisis citra satelit yang dikombinasikan dengan data lapangan dari 30 plot
pengamatan berukuran 20 x 20 m untuk perhitungan Above-Ground Biomass
(AGB). Hasil penelitian menunjukkan adanya hubungan yang kuat antara nilai
backscatter dan AGB dengan model regresi y = 19,421x + 384,91, koefisien
determinasi (R?) sebesar 0,69. Hasil estimasi AGB berdasarkan citra Sentinel-1
pada polarisasi VH menunjukkan nilai rata-rata AGB sebesar 93,04 ton/ha, dengan
total estimasi biomassa mangrove mencapai 1.332.601,56 ton pada tahun 2026. Uji
akurasi R* dan NMAE sebesar 18,99%. Model regresi tersebut digunakan untuk
mengestimasi biomassa dan stok karbon mangrove secara spasial di Tahura Ngurah
Rai Bali. Penelitian ini menunjukkan bahwa citra Sentinel-1 SAR efektif digunakan
dalam estimasi stok karbon mangrove dan mendukung pengelolaan kawasan

konservasi secara berkelanjutan.

Kata Kunci: Biomassa di Atas Permukaan, Mangrove, Stok Karbon, Sentinel-

1A, Synthetic Aperture Radar (SAR).



ESTIMATION OF MANGROVE ABOVE-GROUND CARBON STOCK
USING SENTINEL-14A IMAGERY

I Made Wiradana (2125010)
Dosen Pembimbing I: Feny Arafah, S.T ., M.T
Dosen Pembimbing II: Adkha Yulianandha Mabrur, S.T., M.T.

ABSTRACT

Mangrove ecosystems play a crucial role in absorbing and storing carbon, thereby
contributing to climate change mitigation. Ngurah Rai Grand Forest Park (Tahura
Ngurah Rai), Bali, is a strategic mangrove area that faces increasing anthropogenic
pressures and limited quantitative data on above-ground carbon stocks. This study
aims to estimate mangrove biomass and carbon stocks using Sentinel-1 Synthetic
Aperture Radar (SAR) imagery based on backscatter values. The research
methodology involved satellite image analysis combined with field data collected
from 30 observation plots measuring 20 x 20 m for the calculation of Above-
Ground Biomass (AGB). The results indicate a strong relationship between
backscatter values and AGB, represented by the regression model y = 19.421x +
384.91, with a coefficient of determination (R?) of 0.69. The AGB estimation derived
from Sentinel-1 VH polarization imagery shows an average AGB value of 93.04
ton/ha, with a total estimated mangrove biomass of 1,332,601.56 tons in 2026.
Accuracy assessment using R? and NMAE resulted in an NMAE value of 18.99%.
The developed regression model was subsequently applied to spatially estimate
mangrove biomass and carbon stocks across Tahura Ngurah Rai, Bali. This study
demonstrates that Sentinel-1 SAR imagery is effective for estimating mangrove
carbon stocks and supports sustainable management of conservation areas.

Keywords: Aboveground Biomass, Carbon Stock, Mangrove, Sentinel-1A,

Synthetic Aperture Radar (SAR).
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