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DVI (Difference Vegetation Index)
GDVI (Green Difference Vegetation Index)

GNDVI (Green Normalized Difference Vegetation Index)

GRVI (Green Ratio Vegetation Index)

MSR (Modified Simple Ratio)
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Nir — Green
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“Red_
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1r e
el
NLI (Non-Linear Index) H
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RDVI (Renormalized Difference Vegetation Index) m
1r e
RVI (SR) (Ratio Vegetation Index-Simple Ratio) Red
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Table 5. Validation results of Sentinel 1 radar data modeling model with biomass and ground surface carbon storage
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Table 7. Validation results of modeling integration of Sentinel 1, 2 satellite images with biomass and surface carbon
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Table 8. Validation results of modeling satellite data with biomass and surface carbon storage
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Fig. 2- Land surface carbon storage distribution map in the study area
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Abstract

In the study, the goal is; to find suitable statistical
models for estimating ground carbon storage by
combining spectral and radar data from Sentinel- 1,
2 satellites in a part of the Sari Sangdeh series of
forests. In this regard, 150 circular plots were
selected and executed in a random-regular method
with an area of 10 ares (0.1ha). Species of species
type, the total height of trees, and diameter equal to
the chest of trees with more than 7.5 cm were
recorded in each sample plot. Then the density of
all species in the sample plots was determined in
the laboratory.
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After that, the amount of biomass at the level of
sample parts was calculated based on the FAO
global model and the amount of carbon storage on
the ground by applying a coefficient. Necessary
pre-processing and processing were applied on
radar and spectral images. Then the numerical
values corresponding to the ground plots were
extracted from the spectral bands and considered
independent variables. Modeling was performed by
nonparametric methods of Random Forest, Support
Vector Machine, and K-Nearest Neighbor. The
results showed that the average ground biomass
was 469.07 tons per hectare and carbon storage
was 234.53 tons per hectare. Also, the highest
correlation was obtained between the main and
artificial bands with the two characteristics related
to the near-infrared band. The results of modeling
validation showed the combination of optical and
radar data of Sentinel-1, 2 satellites with biomass
and carbon storage of the ground surface; the
Random Forest method compared to other non-
parametric methods with average squared error
percentage and sloping percentage for biomass
characteristics (32.79 tons per hectare and -2.24
percent) and carbon storage (30.79 tons per
hectare, 0.01) respectively, has had a better
performance in modeling. In general, the results of
validation showed that the use of Random Forest
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methods and images of Sentinel-1, 2 satellites did Key words: Bias, Biomass, Remote Sensing, Support Vector
not perform well in estimating biomass Machines: SVM, Vegetation Indices.
characteristics and carbon storage.




