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1. Backscattering intensity

2. Target decomposition

3 Advanced Land Observing Satellite (ALOS)

4. Phased Array L-band Synthetic Aperture Radar
(PALSAR)

5. Interferometry

6. Range direction
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Figure 1. The location of the study area in Iran and Mazandaran province and the distribution of the sample plots
on the topographic map with a distance of 20 meters between the lines
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Figure 2. The flowchart of applied methodology
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Table 3. Descriptive attributes of AGB and volume of sample plots in the study area

Sl s dials dard oeles S las Jslos> dasin
Range Star_1 ar Mean Maximum Minimum Attribute
deviation
GLSe )0 05) 0o5is)
385.39 94.63 318.04 580.04 194.65 Biomass (Ton per
hectare)
59 S X)) pn>
144.28 194.65 555.05 834.71 347.59 (bse

Volume (m?® per
hectare)

ALOS-2 (s ol yglas g (K-NN) asluon 0 5 S0 5 K 2,580 b (aniis9) (257 3958355 95510 i =¥ Jgo
Table 4. The results of k-NN algorithm for AGB estimation using ALOS-2 data
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Table 5. The results of Random Forest algorithm for AGB estimation using ALOS-2 data
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Table 6. The results of SVR algorithm for AGB estimation using ALOS-2 data
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Figure 5. The measured AGB versus estimated AGB using Random Forest algorithms (RF)
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Abstract

This study investigates the capability of ALOS-2 full polarimetric radar data for estimating woody
aboveground biomass (AGB) in a mixed Hyrcanian forest. For collecting ground data, the low slope
areas selected and measured for a total of 127 square sample plots with an area of 900-m? Tree height
and Diameter at Breast Height (DBH) were measured for each tree with DBH of larger than 7.5-cm
and the volume of each tree was calculated using these two characteristics. We used volume to
biomass equation (multiplying the volume by the wood-critical density) to calculate AGB in each
sample plot. The average of observed AGB was 318.04-tons per hectare for the study area. To process
ALOS-2 data, the polarization channels were calibrated and multi-looked. We used a Box-Car filter
with window size of 5x5 pixels to reduce the noise. Finally, the extracted features were geometrically
corrected. They are Backscattering intensity components in the form of gamma naught, Freeman-
Durden target decompositions components and variables derived from mathematical relationships
between polarization channels. In order to modeling the biomass estimation, three non-parametric
algorithms including k- Nearest Neighbor (k-NN), Random Forest (RF) and Support Vector
Regression (SVR) were used. The results showed that the AGB can be predicted by coefficient of
determination (R%=0.38 and the relative Root Mean Square Error (rRMSE)=23.77% using RF
algorithm. While k-NN algorithm with R2=0.38 and rRMSE=24.38% and SVR algorithm with
R2=0.35 and rRMSE=25.2% were less accurate for AGB prediction. Generally, the results of this
study indicate the moderate capability of fully polarized ALOS-2 radar data for AGB estimation in
mixed Hyrcanian forests.
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