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1
Fig.1 Yearly literature count and citation count related to AGB estimation using RS data
2 o 2008
( Kindermann 2008; Ruesch
Gibbs 2008)
. ( 1.
1 /
Table 1 Regional/global AGB and carbon stock product
/
1 km 2000 GLAS.MODIS.SRTM.QSCAT +30% « +38% ( Saatchi ~ 2011)
500 m 2010 GLAS.MODIS +21% ( Baccini  2012)
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1 km 2003 GLAS.MODIS ( Baccini  2008)
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NFI « MODIS. .+ CLC2000 r=0.97
500 m 2000 R ( Gallaun  2010)
VCF RMSE =32 m’ /ha
LiDAR ( GLAS. LiteMapper-5600 ) . Envisat/MERIS. 0.7
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300 m 2006 SRTM. <GLC2005.WWF ( 2011)
error =34 t/ha
GLAS.MODIS.TM/ETM + . PALSAR -1.82%  -4.59% -
500 m  2000—2006 ( 2008)
-24.41% 14.67%
MODIS.NLCD. ()
250 m 2001 r=0.92.0.31 ( Blackard ~ 2008)
ETM + .InSAR( SRTM) .FIA NLCD2001  NED r=0.7
240 m 2000 ( Kellndorfer ~ 2013)
MSE =139 t/ha
500 m 2006 GLAS.MODIS R>=0.727 ( 2011)
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NED: USGS ; R T ; ; RMSE ; MSE ; error
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Table 2 Comparison and application of non-parametric methods on AGB estimation

AGB; (Baccini  2008) : (
AGB; 2011); ( Blackard
AGB 2008) ; ( Carreiras  2012)
( Holmstrom Fransson
. 2003) ; ( Rahman 2006) ; (
2008) ; ( Chirici
2008)
( 2003) ;
(Nelson  2009) ; (
2011); (
2013)
( 2011) ; ( Englhart
2012)
K KNN( K Nearest Neighbours) 19% . Nelson
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KNN 3 BP .
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Landsat TM/ETM + KNN SVM( Support Vector Machine)
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ANN ( Artificial Neural Network) ( 2000) .
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2013) ( BP) ( Englhart 2012) . SVM
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BP . (2011)
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Review of forest above ground biomass inversion methods
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Abstract: Forest Above Ground Biomass ( AGB) estimation is important for ecosystem monitoring and carbon cycling studies.

Accurately estimating regional and global AGB can reduce the uncertainty of carbon budgets.

Over the last six years regional and global forest AGB have been derived from various remote sensing data including space—

borne LiDAR data ( height and vertical structure parameters)
(LAI)  Absorbed Photosynthetic Active Radiation ( APAR)

cloud)

reviewed the advantages and limitations of three kinds of inversion methods 1. e.

optical multispectral data ( Vegetation Index ( VI)

Leaf Area Index

image texture Digital Surface Model ( DSM) and optical point

and microwave data ( backscattering coefficient coherence scattering phase center height and DEM) . In this study we

parametric method based on single sensor data

non-parametric method based on multisensor data and a method based on physical mechanism models.

First parametric method mainly obtains multiple regression equations by analyzing the statistical relationship between AGB

and various remote sensing variables. The method is simple but strongly dependent on site and time. Second non-parametric meth—

ods were used to solve nonlinear and high-dimensional problems

including decision trees k-nearest neighbors artificial neural

network and support vector machine method. Such method is widely used in global and regional AGB estimation but it lacks a

physical mechanism and its accuracy depends on the number of training data sets. Third the method based on mechanism models

includes direct inversion using semi-empirical models and a look-up table method based on forest forward simulation model. Method

usage is limited because of the contradiction between the accuracy and complexity of the model.

As for remote sensing data used in AGB estimation the spectral variables extracted from optical data have been widely

applied. Radar is unaffected by weather conditions and it is capable of obtaining signal from branches trunks and even understo—

ries. Backscattering coefficient with SAR image interferometric coherence with InSAR vertical structure with PoldnSAR and

backscattering contribution ratio of ground and vegetation with PCT technology are all closely related to AGB. Advances in LIDAR

technology have demonstrated a capability to obtain the height and three-dimensional structure of forests but its limitations include

canopy species recognition and lack of spaceborne data.

AGB estimation by combining multi-source remote sensing data has become a development trend because the data obtained

from different portions of the electromagnetic spectrum and different observation configurations provide comprehensive information on

forests. However the retrieval accuracy did not meet the demands of ecosystem monitoring and carbon cycling study thus far. The

uncertainties were attributed to the complexity of forest structures

mixed pixels and scale effect as well as errors in allometric

equations. The four potential aspects of biomass inversion studies to improve accuracy are presented: forest physical mechanism

model study multi-sensor synergy method biomass seasonal and time variation study and future data sources support.

Key words: forest above ground biomass multiple regression non-parametric method mechanism model



