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GENERAL CHARACTERISTICS OF THE WORK

Keywords: UAV REMOTE SENSING, VEGETATION INDICES, URBAN
CARBON SINK, MULTISPECTRAL IMAGERY, CANOPY HEIGHT MODEL,
EREBAL.

The purpose of the work: To estimate carbon storage of urban vegetation using
UAV multispectral images and a three-dimensional hierarchical modeling approach,
including a novel vegetation index (EREBAI) for improved classification accuracy.

The tasks: 1) Master multispectral UAV data processing using ENVI, QGIS,
and Python; 2) Analyze spectral reflectance characteristics of urban vegetation and
non-vegetation surfaces; 3) Construct and compare vegetation indices (including
EREBAI, NDVI, NDRE, etc.) to evaluate classification accuracy under urban
interference conditions; 4)  Stratify urban vegetation into trees, shrubs, and ground
cover using CHM derived from DSM data; 5) Quantify vegetation carbon storage
using a hierarchical estimation model, incorporating field survey data and IPCC
coefficients. 6)Object of the study: Multispectral UAV images collected over Zhejiang
Shuren University campus, containing vegetation types (trees, shrubs, grassland),
artificial structures (roads, buildings), and water bodies. The images were captured
using a MicaSense RedEdge-MX camera mounted on a DJI Matrice 300 RTK UAV.

The object of the study: O: absorption by different urban vegetation strata
based on structure-specific carbon sequestration models.

The subject of the study: Layer extraction of urban remote sensing images and
carbon storage of vegetation

The results obtained and their novelty: The EREBAI (Enhanced Red-Edge
with Blue Adjustment Index) developed in this study achieved a user accuracy of 98.82%
and an overall accuracy of 91.5%, outperforming traditional indices like NDVI (OA =
91.25%, UA = 81.54%). Vegetation reflectance in the Red Edge (717 nm) and NIR
(840 nm) bands reached up to 35-40% for healthy shrubs and trees, showing strong
spectral separability from artificial surfaces. A Canopy Height Model (CHM) was
derived from DSM with vertical accuracy RMSE = 0.15 m, enabling vegetation
classification into three strata:

Arbor layer (H> 3 m): 74,185.5 m? (65.7%)

Shrub layer (0.5 m < H <3 m): 10,282.42 m? (9.1%)

Ground cover layer (H < 0.5 m): 28,474.94 m? (25.2%)

Carbon stock estimation revealed:

Tree layer: 1234.7 t C/year (92.4% of total)

Shrub layer: 78.9 t C/year (5.9%)

Ground cover: 22.4 t C/year (1.7%)

Total: 1336.0 t C/year



The structure of the thesis: The thesis is presented in 67 pages, consisting of:
An introduction, Three chapters (theoretical background, methods, results &
evaluation), A conclusion, And a reference list of 62 cited works. It includes 15 figures

and 18 tables summarizing spectral data, vegetation stratification, carbon storage, and
index performance.
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