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Fig.1 The location of test site and the coverage area of SAR/LiDAR data
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Fig.5 Processing flowchart of InSAR
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Fig.12 Precision evaluation of estimated forest height
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Forest Height Estimation from Airborne
X-band Single-pass InSAR Data

Feng Qi"?,Chen Erxue"?,Li Zengyuan'?,Li Lan"*,Zhao Lei'*
(1.Research Institute of Forest Resource Information Techniques ,
Chinese Academy of Forestry ,Beijing 100091,China ;
2.Remote Sensing and Information Technology ,State Forestry Administration Key Lab ,Beijing 100091, China)

Abstract: The ground topography of forestry areas is difficult to derive based on short wavelength InSAR
data for it is more applicable to estimate Digital Surface Model (DSM).The tree height estimation based on
short wavelength InSAR data is restricted without high precision Digital Elevation Model (DEM).To ad-
dress the problem, The X-band HH polarization single-pass InSAR data was used for tree height estima-
tion. The X-band single-pass InSAR data is characterized by non-temporal decorrelation,and the surface re-
turn would be ignored. Thus the volume decorrelation equals to the interferometric coherence. The Fourier-
Legendre polynomials can be used to describe the structure function of volume decorrelation term,and the
zeroth-order Legendre polynomial yields a SINC function developped as the tree height estimation model,
namely coherent amplitude method. The model precision was validated with LIDAR CHM data compared
with the method based on phase difference. The results showed that the estimation precision of both meth-
ods were high,for the R* were 0.81,0.86,respectively,the RMSE were 1.20m,0.97m and the overall accu-
racy were 86.4% ,88.7%.1t can be concluded that there is a remarkable negative correlation between coher-
ent amplitude and tree height,and the single-polarization coherent amplitude can be used to obtain a satis-
factory estimation result based on coherent amplitude method. Though the estimation precision of coherent
amplitude method was slightly lower compared with the method based on phase difference,there are two
advantages:firstly, the estimation result of this method don’t need to be calibrated, so it can be used for
forest areas without true data.Secondly,it is more practical for the high precision DEM is not required.
Key words: Airborne SAR;X-band;Dual-antenna; Tree height; SINC model



