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11. Dual polarization

12. Interferometric Wide Swath Mode
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. European Space Agency (ESA)

. Azimuth

. Range

. Ground Range Detection High Resolution
SAR (Synthetic Aperture Radar)

. Dual polarization

. Interferometric Wide Swath Mode

. European Space Agency (ESA)
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1. Azimuth

2. Range

3. Ground Range Detection High Resolution

4. Differential Global Positioning System (DGPS)
5. Real Time Kinematic (RTK)

6. Penetration
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Abstract

Estimating the biomass values in forests stands through remote sensing is important. It has been
reported that the major reasons of uncertainty are the lack of concurrency in satellite data and field
information as well as the use of global allometric equations for estimating the weight of biomass of
forest trees inside the country. Minimizing the above problems and the investigation of data
performance in developing appropriate model for estimating the forest biomass in the Bankoll region
of Karazan District of Sirvan County in Tlam province using Sentinel-1 satellite data in 27" of June,
2017 was the main goal of this study. Average size of the trees crown in 53 rectangular plots related
to the coppice growth form with dimensions of 30x30 m which during 23 may 2017 to 10 June 2017
through applying DGPS by RTK method have been implemented on the ground were entered in the
process of estimation the value of biomass. The average harvested field biomass was 10.63 Mg ha™.
After extraction of radar features, those features which had the greatest correlation with the values of
biomass were selected using genetic algorithm by two models including K-Nearest Neighbor (K-NN)
regression and Support-Vector Regression (SVR), then the most appropriate combination was
identified and the biomass values were modelled. Models were validated using 26 test plots.
Correlation of features obtained from radar data and the value of biomass indicated that features of

VH Mean VV Mean VV GLCM (Correlation) and Mean VH GLCM (Dissimilarity) had the greatest

sensitivity towards the value of biomass. Using regression models indicated that SVR model (Relative
RMSE of 0.08) was more precise compared with K-NN regression (relative RMSE of 0.10). The best
combination in the use of K-NN regression model with a relative RMSE of almost 0.99 Mg ha™
(equal to 10%) and the coefficient of determination (R?) of 0.22 and the best combination when using
SVR model was a relative RMSE of 0.87 Mg ha" (equal to 8%) and the R of 0.14. The results
indicated that the final models, obtained from the optimal features extracted from radar data in the
wavelength of C band and used parametric and non-parametric regressional methods in this research,
were not abled to improve the saturated effect in data for estimation of biomass in the studied forests
and it was not resulted in presenting an estimating model with an acceptable accuracy.

Keywords: Forest biomass, Sentinel-1 radar data, Genetic Algorithm (GA), K-Nearest Neighbor (K-
NN), Support Vector Machine (SVM).
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