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ABSTRAK 

SIDQI FATHI LINGGA AZUARDHI. Teknologi Drone dalam Estimasi Cadangan 

Karbon pada Struktur Tegakan Vegetasi di KHDTK Wanagama, Daerah Isitmewa 

Yogyakarta. Dibimbing oleh LILIK BUDI PRASETYO dan ARIF KURNIA 

WIJAYANTO. 

Perubahan iklim akibat meningkatnya emisi gas rumah kaca, khususnya CO₂, 

menuntut strategi mitigasi yang efektif. Hutan memiliki peran penting sebagai 

penyerap dan penyimpan karbon melalui biomassa dan tanah. Penelitian ini 

bertujuan menganalisis efektivitas teknologi drone dalam mengestimasi cadangan 

karbon pada tegakan vegetasi di Hutan KHDTK Wanagama, Yogyakarta. 

Pengambilan data dilakukan menggunakan drone DJI Air 2S dengan sensor RGB 

resolusi tinggi. Data tinggi pohon diperoleh melalui pemodelan Structure from 

Motion (SfM) untuk menghasilkan peta orthophoto, Digital Terrain Model (DTM), 

Digital surface model (DSM), dan Canopy Height Model (CHM). Variabel 

pendukung meliputi diameter dan tinggi pohon yang diolah menggunakan 

persamaan alometrik dan model regresi. Akurasi estimasi dievaluasi dengan uji 

statistik Root Mean Square Error (RMSE) dan Mean Absolute Error (MAE). Hasil 

penelitian menunjukkan nilai koefisien determinasi (R²) sebesar 0,7171 dengan 

deviasi cadangan karbon sebesar 6,64 ton/ha (~10,18%).  

Kata kunci : alometrik, karbon, perubahan iklim, SfM, teknologi drone. 

ABSTRACT 

SIDQI FATHI LINGGA AZUARDHI. Drone Technology in Estimating Carbon 

Stocks in Vegetation Stand Structures in the Wanagama forest, Special Region of 

Yogyakarta. Supervised by LILIK BUDI PRASETYO and ARIF KURNIA 

WIJAYANTO. 

Climate change due to the increasing emissions of greenhouse gases, 

particularly CO₂, requires effective mitigation strategies. Forests play a crucial 

role as carbon absorbers and storages through biomass and soil. This study aims 

to analyze the effectiveness of drone technology in estimating carbon reserves in 

vegetation stands at Wanagama KHDTK Forest, Yogyakarta. Data collection was 

carried out using the DJI Air 2S drone with high-resolution RGB sensors. Tree 

height data was obtained through Structure from Motion (SfM) modeling to 

produce orthophoto maps, Digital Terrain Models (DTM), Digital surface models 

(DSM), and Canopy Height Models (CHM). Supporting variables included tree 

diameter and height which were processed using allometric equations and 

regression models. Estimation accuracy was evaluated using statistical tests of 

Root Mean Square Error (RMSE) and Mean Absolute Error (MAE). The results 

showed a coefficient of determination (R²) value of 0,7171 with a carbon reserve 

deviation of 6,64 ton//ha (~10,18%).  

Keywords : allometric, carbon, climate change, drone technology, SfM 
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