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Radar pulse sent from aircraft

Return signal from tree

(a) Propagation of one radar pulse (indicating the wavefront location at time intervals 1-17
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fc (instrument’s oscillator frequency)

near range far range
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Slant range image
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&RFOL —4— (Synthetic Aperture Radar, SAR)

| BEMANSERLTL —Y—%2BE L,
. RYTS—HREEZEULTEMT R L

Zg’ [c & D IRIEBMIC KB 7 > FF 2R L

§ bé, timen =oopg o aE (L & BB Y B 5l

.bb\\\v " time n+/

1\4
& 1
N ¢ ‘/ :
) I)l time n+2

e \ Depression
angle, y
| time n+4
f o>
time n+3

Pulse
length, T Range

O -
5 resolution =
. " )
i time n+6 ! l_ pl,lllSt |
ength resolution

cell

Altitude Above
Ground-Level, H

& ... Azimuth

%P % S _ $ resolution

P e :
b“ synthetic

Far- beam width

Near-range
range



SRFAAOL—5—0DRE

l_'_

S L -
T/2 1.--0 1 =T/2

ﬂ]ﬁi 1T

/ '/“'.4\* | ",’ “ l'.\ (Azimuth)
fo \ /6o \ : H.” \
// | \'\ 2 3 \ /'/' i \ A = D/ 2
/ ’,' | \ \
\/ \/ \
o /,’ )\ i ,4‘ ! \|‘
/ Iy / \ l \
/ g =\ &\ \
’, / \ ! ,} \ \.
/ / Tl '/ \ \
/ ‘/ \ ,f/ \ l \
/ / X L/ \ \
l "' ,'/ \ ¢+ \'\I \\
o, 4 i | “
| Target x |
—— ] ———f—— [ ———
s [ e i (575, 1986]



;& (Polarization)
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ALOS PALSAR 2007
in highland Vietnam
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Coherence
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Phase difference
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Coordinate system
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€ Data reading

€ Two Single look complex (SLC)
images with intensity and phase

€ Image registration

® Interferogram

@ interferogram and coherence
image

€ Flat earth removal
&€ remove stripe from orbit
€ Phase unwrapping
€ Compensate for 21T phase angle

€ Geocoding
€ interferogram into hight

SLC image
(main)

SLC image
(slave)

~ .

Image registration

!

Interferogram generation

|

Flat earth removal

\ 7

Phase unwrapping

A4

Geocoding

'

Digital elevation model

(DEM)
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Antenna 2

O = arccos ((R? - R% - B?)/2R;B)) +

h=H -R cosO
d(Ap) _ 4TTBH I
dh A Htan©

Antenna 1 B

H

nadir
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Phase difference depends on 1 B 1
|) satellite hight (H)
2) incidence angle (0)
3) baseline (BH) (distance between satellites)
d(Ap) _ 4TB4 / $
dh A Htan©O

Phase difference with respect to slant

range resolution (cT/2) is smaller than 21T
Critical baseline

A\H tan© Incidence angle O in decimal degrees
Br = AMSA | nE | & | ak
cT cos© ERS/ENVISAT 1.1km 2.0 km 2.9km
16 MHz
ALOS FBD 3.6 km 6.5 km 9.6 km

14 MHz

ALOS FBS 7.3 km 13.1 km 18.6 km
28 MHz



47

o -

~— 7

A

Method: branch cut, the least square method
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Coherences at Mt. Fuj;i
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Surface
Deformation
measured by
JERS-1
Differential
InSAR

Master:Feb.
6.1995

Slave:Sept.
9.1992

Acquisition dates : Feb.6 1995
Sept.9 1992
Base Line Distance : 120m

. Surface deformation detected by
[Shimada, 1997] JERS-1 Differential Interferometry

Processed by ZSAR processor




Land slide monitoring
Comparison between DInSAR and GPS

Analysis to

Ksaka lahdslide from

1995/04/28'to 1995/10/21
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€ Decorrelation
€ requires enough coherence
€ Co-registration
® DEM Height accuracy, Variation of the height
€ Orbital error
€ Along track, Cross track
€ Miscellaneous
€ Water vapor, Foreshortening, Layover, shadowing

€ Unwrapping

Wataru Takeuchi, Ph. D. @ Institute of Industrial Science, University of Tokyo, Japan
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-Signal propagation on curve

‘Light speed changes with refractive
index (Dry and Wet Component)

‘Total length changes ~ m

‘Dry comp. Large scale change

‘Wet comp. Small scale change

77.6 0.373
n=1+——p-10° + ——e¢
T T

o
Figure 1. Signal propagation path between the

satellite (S) and the target (A).




Water vapor No correction  With correction
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* Peatland is a kind of wetlands with thick ogged
organic soil layer storing large amount of carbon.

* Peatland is the home of endangered species, and has

the function of carbon sink.
@ Emission of GHG

Drainage S8

Subsidence




* Jambi in Indonesia was selected as re

* Indonesia is one of the largest peatland owners in the
world.

* This area suffers serious floods during the rainy season
due to the peatland subsidence.

=
o

Jambi, Indonesia




ALOS PALSARIC & B InSARFEAT

* ALOS PALSAR data was usedfor this research.

* With these 6 multi temporal images of research area,
INSAR time-series analysis was conducted.

ALOS PALSAR

PALSAR data
(Descending )

Observation Observation Bperp

Date Mode (m)
20071226 FBS 0]
20080927 FBS 324.78
20081228 FBS 94.97
master— 20090330 || FBS 38507
20100402 FBS 184.95

35

20110103 FBS 380.51
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Result of Interferometric Processing
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