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ABSTRAK

ABDUL MUIJIB. Analisis Hubungan Karakteristik Spektral dan Termal
Wahana Tanpa Awak Pada Kebun Campuran yang Didominasi Tanaman Aren.
Dibimbing oleh BABA BARUS dan WAHYU ISKANDAR.

Produktivitas nira pohon aren (Arenga pinnata) dipengaruhi oleh berbagai
faktor biofisik yang sulit dipantau secara langsung pada skala individu pohon,
terutama karena penyebarannya dalam sistem agroforestri yang heterogen.
Penginderaan jauh berbasis wahana tanpa awak (UAV) menawarkan solusi untuk
memetakan dan menganalisis kondisi vegetasi serta suhu permukaan dengan presisi
tinggi. Penelitian ini bertujuan (1) mengidentifikasi distribusi karakteristik spektral
dan termal hasil penginderaan jauh pada berbagai tutupan lahan di kebun campuran
yang didominasi tanaman aren, serta (2) menganalisis hubungan karakteristik
spektral dan termal dengan produktivitas nira pohon aren (Arenga pinnata) di
Kecamatan Kemang, Kabupaten Bogor. Data citra dikumpulkan menggunakan
drone multispektral (DJI Mavic 3M) dan termal (DJI Mavic 3T), kemudian diolah
untuk menghasilkan indeks vegetasi (NDVI, NDWI, NDRE), reflektansi single
band (Green, Red, Red Edge, NIR), dan suhu permukaan lahan (LST). Nilai-nilai
tersebut diekstraksi pada 12 individu pohon aren dan dianalisis terhadap data
produktivitas nira menggunakan uji korelasi Spearman dan regresi linear. Hasil
menunjukkan bahwa distribusi nilai spektral dan termal berbeda antar tutupan lahan.
NDRE memiliki hubungan paling kuat terhadap produktivitas, baik secara korelasi
Spearman (r = 0,685) maupun regresi linear (R* = 0,470), sedangkan variabel
lainnya seperti NDVI, NDWI, reflektansi single band, dan LST menunjukkan
hubungan yang sangat lemah. Penelitian ini menyimpulkan bahwa UAV mampu
membedakan kondisi spektral antar tutupan lahan dan NDRE merupakan parameter
paling potensial dalam menjelaskan variasi produktivitas nira aren.

Kata kunci: Arenga pinnata, indeks vegetasi, LST, penginderaan jauh, single band.



ABSTRACT

ABDUL MUIIB. Analysis of Spectral and Thermal Characteristics from
Unmanned Aerial Vehicles in a Mixed Plantation Dominated by Sugar Palm
(Arenga pinnata). Supervised by BABA BARUS and WAHYU ISKANDAR.

The sap productivity of sugar palm (4renga pinnata) is influenced by various
biophysical factors that are difficult to monitor directly at the individual tree level,
particularly due to its distribution within heterogeneous agroforestry systems.
Unmanned Aerial Vehicle (UAV)-based remote sensing offers a solution to
accurately map and analyze vegetation conditions and surface temperature. This
study aimed (1) to identify the distribution of spectral and thermal characteristics
obtained from remote sensing across different land cover types in a mixed garden
dominated by sugar palm, and (2) to analyze the relationship between spectral and
thermal characteristics and sap productivity of sugar palm (Arenga pinnata) in
Kemang Subdistrict, Bogor Regency. Image data were collected using a
multispectral drone (DJI Mavic 3M) and a thermal drone (DJI Mavic 3T), then
processed to generate vegetation indices (NDVI, NDWI, NDRE), single band
reflectance (Green, Red, Red Edge, NIR), and land surface temperature (LST).
These values were extracted from 12 individual sugar palm trees and analyzed
against sap productivity data using Spearman correlation and linear regression. The
results showed that the distribution of spectral and thermal values varied across land
cover types. NDRE exhibited the strongest relationship with productivity, both in
Spearman correlation (r = 0.685) and linear regression (R? = 0.470), while other
variables such as NDVI, NDWI, single band reflectance, and LST showed very
weak relationships. This study concludes that UAVs are capable of distinguishing
spectral conditions across land cover types, and NDRE is the most potential
parameter in explaining the variation in sugar palm sap productivity.

Keywords: Arenga pinnata, LST, remote sensing, single band, vegetation indeks.
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