Tree measurements by using
Ground Based SAR
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Previous study
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M. Watanabe, et al., IEEE Trans. Geosci, Remote Sensing, Vol. 44, 2006
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Permittivity change of a tree

Diurnal change
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Permittivity => Reflectivity

> >

= o =

> >

= 08 = 08

(@) &)

Q Q e

% 07 — HCI_) 07

D: 06 i D: 06
05 - 1 O 0/~ 05 -
04+ 1 04 > O . 3 4
o} 0.22 -0 :
01 b : VV 01
O 0 o0 3:33;_) 04'0 50 &0 70 a0 o O 0 o0 a0 - é'u 50 0 70 2 a0

Incident angle(°) Incident angle(°)

£=5+0i Ag~2 v £=10+0i

CENTER FOR
NORTHEAST

ASIAN STUDIES



Polarimetric Ground Based SAR (GB-SAR)

Present VNA Small VNA

Mobility and Availability
eEasy to measure
To analyze a scattering mechanism
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To estimate a diurnal change of the permittivity




Three tree measurements with GB-SAR

Exp.1) Nov. 27, 2007 @Tohoku University

Exp. 2) Dec. 22, 2007 @RIiverbank in Sendai
(with PALSAR observation)

Exp. 3) Jan. 22, 2008@Tohoku University

Freq. Range: 0.8GHz~1.8GHz
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Exp. 1) Nov. 27, 2007@Tohoku University
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Exp. 2) Dec. 22, 2007 @Riverbank in Sendai
(with PALSAR observation)
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GB-SAR image

~l

[an]

n

I

—

Azimuth(m)

CENTER FOR
NORTHEAST TOHOKU
ASIAN STUDIES UNIVERSITY



File Owerlay Enhance Tools  MWindow
i e S S SN WO R LT

- PALSAR
FBS(34.3°)
_Dec. 22, 2_007

= L 2 Y
i.’ .‘Ej _ e f .

286 MB | =13




SE  Day(PM13:00) = Day(with tin foil) | -

=

TR Night(PMS:00) L



£ £ £
= = =
9 9 0
£ £ £
~
E A Range [m] Range [m] Range [m]
L
fd
= = HH
£ Range(m)
2
Two images
z - - E z
5 5 5
g Tree 1 g g

Range [m]

Range [m]




-

o

N

6

Azimuth(m)

Broad antenna pattern

CENTER FOR

NORTHEAST TOHOKU |

UNIVERSITY

ASIAN STUDIES




Summary

e Start to use GB-SAR for estimating
- Dominant scattering processes
- A diurnal change of permittivity
of a tree.

Future

e Link the GB-SAR data with PALSAR data.

 Examine the origin of the uncertainty of the
biomass-c? relation
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