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BIOMASAR

A

A

BIOMASAR is an algorithm that estimates forest variables (GSV or AGB) from observations
of the radar backscatter . Here, the target variable is GSV

The core consists of aradar backscatter model of a forest , relating the backscatter to
horizontal (canopy density ) and vertical (canopy height ) properties of the forest

To express that backscatter model as a function of GSV, we use allometries
A Canopy density =f(canopy height) -> derived from spaceborne LIDAR metrics
A Canopy height =f(GSV) -> derived from spaceborne LIDAR metrics and inventory data

Estimates of GSV from individual observations are then combined with a weighted average

For multiple SAR datasets (e.g., ALOS-2 and Sentinel -1), the final GSV is obtained from
a weighted average of sensor -specific estimates

External equations are used to convert GSV into AGB and GSV into BGB

(Santoro et al., RSE, 2011; Thurner et al., 2014; Santoro et al., RSE, 2015;
Santoro et al.,, ESSD, 2021; Santoro et al., RSE, 2022)
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Allometry:
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Allometry : Canopy height vs. GSV
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BIOMASAR Calibration

A In BIOMASAR,. the forest backscatter model needs to be trained , meaning that the
parameters o, and o’ need to be estimated

veg
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A Traditionally ,the Equation is regressed to observations of the forest backscatter at
training samples . This represents the best case scenario . In practice , training samples are
not available everywhere which calls for an alternative way of estimating the parameters .

A BIOMASAR implements a self -calibration which means that a map of canopy density is
used to mask the backscatter image and the two model parameters are obtained from the
average backscatter for canopy density below a certain threshold representing a bare
surface (so-called ground pixels) or above a certain threshold representing dense forests ,
respectively .

A Question how well such a calibration performs with respect to the traditional approach .

A\ Forest Carbon
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of the estimation

Validation procedure
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Conclusions on the BIOMASAR calibration

A

BIOMASAR was benchmarked with the traditional estimation of GSV based on
reference data

The retrieval of GSV based on the traditional regression performed better than the
BIOMASAR calibration

Overall , however , the calibration and the retrieval using BIOMASAR returned GSV
estimates similar to those obtained with the traditional regressionin regions where
the correlation between the backscatter and GSV was moderate to high

Larger deviations occurred where the correlation was close to zero, leading
BIOMASAR to systematic biases (e.g., Romania)

Forest Carbon
Monitoring



Implementation of BIOMASAR for Europe

A
A
A

o Do o Ix

Pre-processing of Sentinel -1 SARImages of 2020 and 2021

Re-formatting of ALOS-2 PALSAR-2 mosaics (i.e., 1 image per year) of 2020 and 2021

Creation and/ or reformatting of auxiliary layers (e.g., coefficients of allometries, DEM,
land cover)

Calibration of BIOMASAR for each Sentinel -1 and ALOS-2 scene

Estimation of GSV per scene ; weighted average of GSV estimates fpr each year
Conversion of GSV to AGB

Conversion of GSV to BGB
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Sentinel -1 pre - processing (1)

W

A Ca. 52 000 Sentinel -1 GRDimages that
have been acquired over the European
demonstration area in 2020/21 have to
be processed

A Only S1A scenes are processed because
of limited benefit from using 6-days
repeat pass imagery from S1B onthe
GSV/Agb retrieval performance .

S1A Images

250

A All images are processed to 20 x 20 m 2
pixel posting

Number of S1 observations at each location across the European demonstration area.

Forest Carbon
Monitoring




Copernicus Space
Component Data
Access
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52 Tile Data Base

Preprocessing: Sentinel -1
pre - processing (Il)

The processing service has been implemented to make optimal
use of the compute resources available from FTEP/ Creodias .

The processing workflow as implemented on FTEP foresees
independent processing of each individual S1 GRD, i.e., the
service is initiated for each S1 GRD image to be processed
either via the FTEP Web Interface or the FTEP API.

Processing Sequence for each 51 GRD
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Europe demo area h Above - ground Biomass
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Europe demo area h Below - ground Biomass
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Examples from Europe demo area Wielkopolska
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Examples from Europe demo area h Wielkopolska | GSV, 2021
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