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¥ DEM differencing algorithm
A Random Volume over Ground
% Complex coherence value

' Three-stage algorithm

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1Fo1 jub @ pgw o lol @ @S Jlw

doddo -

<l Slalllas yo JJ38,50 (g el (JSiz Nodgican
Sk 5 e b 5 e Cany 5 5o
a3e g oo poley &k D sss e Cguime
5 eslital (JKiz dey sl kel slaig, sYU
2 ate &Rl plaie 4 je0 5l Glors SSS
i Ol onl 50 0l ke JSoa Slalllae die;
sl @SS BB é sblie s 4 Ty, g0 )
Jho)l oGl Bae conle g awain 31 6l 50
s sl s ol llyd o amie e Jsb L ol
My Suzr Wl e g alid it Slels
slaasio  Gilu oS oz LS5 95
el oy i K Sissisn
preiins 728 g peiae (09) 93 & Sz 039 len;
30 0395} peiiwe S9! (g S0slail LB
oo Jsb nl e b o egel sla S
Jdo a g Ko g9 (S JBs ()l ools
ol olpon (YL gl b (Saselisl cosgame
lp T UK gl el ) eslanal g, ol 5l Y]
SYolae 5l ooliiwl b o0gicians ) pedies puf 3,905
O 3 YT 285 1B Ay 500 Oy eyl
N S5 gl ) 0y5 Ss7se slans,
L (POlINSAR) * s5lxe 4359, L (s lol, (5 mes Db

oals

Sl Olye 4 )lse Conle g awata I (64, 150
)8 oo (pl (plize g8 5590 @y g (3280 (598
oMbl 3,al b S5 opl [P 50 5 F] cunl s 3
S8 Gl (i S5y kel

' Biomass

" RADAR remote sensing
¥ Wave length

* Forest height

¢ Allometric

* Polarimetric Interferometry SAR
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' Mean extinction coefficient

¥ Hybrid phase/ magnitude algorithm
¥ Swath width

¥ Spatial resolution

¢ Quad pol

* Dual pol

¥ Ground to volume backscattering ratio
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¢ Volume only coherence
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' Spatial baseline

¥ Pauli vector
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' Complex unit circle
¥ Incidence angle

¥ Vertical wavenumber
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Abstract

This paper addresses an algorithm for forest height estimation using single frequency and single baseline
dual polarization radar interferometry data. The proposed method is based on a physical two layer volume
over ground model and is represented by using polarimetric synthetic aperture radar interferometry
(PolInSAR) technique. The presented algorithm provides the opportunity to take advantages of the dual
polarimetric data, i.e, better spatial resolution and wider swath width, in comparison with the full
polarimetric data, in forest height estimation application. In this research, a polarimetric optimization
method is utilized to choose the optimum volume polarization basis in order to improve the results of the
three-stage inversion algorithm. For the performance analysis of the proposed approach, the L-band ESAR
data of the European Space Agency from BioSAR 2007 campaign (ESA) which is acquired over the
Remningstorp test site in southern Sweden, is employed. The experimental result shows the dual PolInSAR
HH/HV data capability in the forest height estimation without decreasing the accuracy of the result compared
with the full polarimetric data. The suggested method leads to the average root mean square error (RMSE)
of 4.39 m and the determination of coefficient of 0.66 in the forest height estimation in 15 predetermined

stands in comparison with the LiDAR reference heights.
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