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L’ Aqgiuilla Earthquake

SAR Coverage Area
acquisition mode : "SM" / "strip_011"/ "HH"/ "R"
product type 1 "EEC* /"SE"
start time UTC  : "2008-04-13T16:58:18.301954"

acquisition mede : "SM" / "strip_011"/ "HH" / *R"
product type  : "EEC" / "SE”
start ime UTC  : "2009-02-06T16:58:16,345000°

stop time UTC  : "2008-02-06T16:58:24 344770"

stop time UTC  : "2009-04-13T16:58:26.30093%"
orbit cycle / no. /dir. : 55/9148 /131 /"A°
orbit cycle /no. [ dir. : 61/710151 /131 /A"

www.nowpublic.net

Location

Central Italy

42.423<N, 13.395°E
Time:

Monday, April 06, 2009

at 03:32:42 AM (local time)

Magnitude 6.3|  Death: 307
Depth 10km | Injury: 15,000
Homeless 65,000

Before Feb. 6, 2009 After April 13, 2009 >

SAR DATA

Feb. 6, 2009 April 13, 2009

Before DN

After _DN GIM _after

DN: Digital Number
GIM: Geocoded Incidence angle mask




Principal
Component
Pan sharpenifé
method used

= After _QB

TerraSAR-X product

Backscatter

Backscatter >two types

1) B, =backscatter per unit area in slant range

2) 0, = backscatter per unit area in ground range  (Source;CCRS)

Bo(db) =10log,,(Cal factor*DN?)
and Cal factor =1.043E-05

0? (db) = By(db) + 10log;( (Sin Sy;,)

GIM — (GIM mod10)
100

where,

aoc =

Geocoded Incidence angle mask (GIM) gives the Local incidence
angle>.. angle between the radar beam and the normal to the
illuminated surface. GIM mod 10 represents the remainder of the
division of GIM by10. GIM is found in the EEC product folder.

Cal factor is provided in the XML file.




Change Detection Index from SAR

1.Image matching

2.Speckle noise filtering (Lee Filter)

3.Calculating following indices:

v Difference of backscattering
coefficient (after — before)

d[dB]=10-log,, la, —10-log,, Ib,

v’ Correlation coefficient

N N N
N ladb,— Y Ia,) Ib,
i=1 i=1 i=1

Satellite (Pre-event)

L
&n
"' b‘ - 3 *Bp

- Y

>
\, Strong reflection \
« | Weak reflection

Satellite (Post-event)
|
Microwave transmitting & receiving

<

Multiple bounce

0 Scatter

% 4

- N N 2 N N 2 Intact Building “ollapsed Buildin
\/{NZICIIZ - (Z[ai] J{NZ[blz - (ZIbl] ] ¢ (Cv)plclnPSp:cl: ding
i=l i=l i=l i=l
la; and b, are the digital numbers of the post- and pre-images.
Ia; and Ib, are the corresponding averaged digital numbers over the pixel window. 9
1.25m 0.6m 21X21
GIM

Comparison with |«
QB image

Inferences

Calculation of
rand d 51x51

«————— | Conversion to

Sigma naught (dB)

10




Correlation & Backscattering difference

Lee Filtered
21x21

Il >

Wi vy

— . Color Composite from Sigma Naught :
Color Composite from DN : R:post event, G,B: pre-event
R:post event, G,B:pre-event 11

a0 (db) = B,(db) + 10log10 (Sin ©,,,)

Correlation & Backscattering difference

=t

ol
[a¥ s

A

Color Composite :
R:post event, G,B:pre-event

Window size = 51 X 51

9 (db) = B,(db) + 10log10 (Sin ©,,)

| Post event-Prevent | 12




Color Composite:
R:post event, G,B:pre-event

Main Plaza

rand d
calculation from o,
51*51 window
(after-before)

Temporary Shelters

Color Composite:
R:post event, G,B:pre-event

rand d
calculation from o,
51*51 window
(after-before)

Difference

QB (2009.4.8)




Collapsed bldg

rand d
alculation from o,
51*51 window
(after-before)

Q

" Difference QB (2009.4.8)
(a)QB (b)2 TerraSAR-X
( ) (c)

- 5 o ] B -.-- a
1] s i s R

(b) Area of r< 0.3 from TSX (c) Surposition of the areas
from QB image on 2009/4/8  images on 2009/2/6 & 4/13 with NVDI< 0.16 and < 0.3

16




NDVI and Correlation

Color Composite : Overlay of correlation over
R:post event, G,B:pre-event NDVI 17

Area A

i1 T

Color Composite: Superposition of the areas QuickBird
R: post-event, G,B: pre-event  NpDJ< 0.16 and < 0.3 post-event: 2008/4/8
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Area B

g O A | e AT O
Color Composite: Superposition of the areas QuickBird
R: post-event, G,B: pre-event  N¥DJ< 0.16 and < 0.3 post-event: 2008/4/8

19

Area C

Color Composite: Superposition of the areas
R: post-event, G,B: pre-event  NyDJ< 0.16 and < 0.3 post-event: 2008/4/8
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Area D

2 L %, | P e R i ) -__,i“_. M - .
Color Composite: Superposition of the areas QuickBird
R: post-event, G,B: pre-event  nNpDJ< 0.16 and < 0.3 post-event: 2008/4/8

21

Area E

-
L TS

Color Composite: ' ~ QuickBird
R: post-event, G,B: pre-event  NyDJ< 0.16 and < 0.3 post-event: 2008/4/8

22




2009

SAR

SAR

Basic research on TerraSAR-X and PALSAR images

23

Central Tokyo
The ground surface including
urban areas (bridges, roads,
buildings), vegetation, water
QuickBird image
Resolution: 0.6m

Time: 2007.03.20

Study areas




TerraSAR-X images

2009.11.27

L WER

2008.05.23

.

'R

Polarimetric: HH Course: Descending
Resolution: 1.25m Looks angle: 42.8< 25

Radiometric calibration of TerraSAR-X

®Beta Naught (radar brightness [39)
The radar reflectivity per unit area in slant range

% =10-10g10(k, -|DNT")

k,: the calibration factor

®Sigma Naught (radiometric calibration o)
The radar reflectivity per unit area in ground range

c’as = a5 +10-1og10(sin 6, )
o _(GIM —(GIM mod10))
loc 100

0,,.: the local incidence angle
GIM: the Geocoded Incidence Angle MASK 2%
(GIM mod 10): the remainder of the division of GIM by 10




Beta Naught

i Original
Lee filter 21>=<21

Q " L

S00 1000 1500 2000
(ato Vahee

Lee filter: 21><21

B =10-1og10(k, -
k,=9.7>10

DN[')

Fregusnsy

s10t| Beta Naught ||
p— Sigma Naught}
Ll -
gl 3
1P ] ]
af . : : -
=% -20 -l @ f5 20 30 40




Frequency

Sigma Naught (08.05.23)

sx10°

4x10°

2x10°

1x10°

)
H
—
T
LI B B e B B B

Beta Naught
Sigma Naught

i} 10 20 30 40
Data Walue

Color composite




e Difference
[ d=1Ia—Ib

Ia,b: The mean of o° within the window

R RANY T A GRS
Lk 367 ."_.._: ; Piot .??‘- K
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i 3 l3 5151 pixels .

Change detection

m New building

Mean: -0.93  Stdev: 1.19
No change:

Mean=2Stdev

r

L




-1 3] Correlation
i, | NZ[an—Z[aZIb

; J_ _ _T:T__._._:- - _ \/(Nilaz _(i[a)z)(Nzle _(Z[b) j la , b: O‘O

1><31 p1xels -

Change detection 2

Changes: r >-0.2
Filter: 1515




Results of change detection

- v
o, 5

¢::=| M Destroyed building
“ .| m Low correlation

= Since high buildings

@ show layover in SAR

! images, the location of
results are at south-
eastern of real location.

35

Date: 2009.11.27
Polarimetric: HH
Course: Descending

Resolution: 12.5m
Looks angle: 21.2<>
Wavelength: L-band

*Image is got from GeoGid
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Radiometric calibration of PALSAR

PALSAR product

|Select Level: |Pru|:essing Options: |0utput Options:

O s5c (Single-look Slant Range Complex) | Radiometric calibration Map Projection Interpolation Method | Output Format

O MsA (Multi-look Slant Range amplitude) O UM O 1/dist @ Flat binary
O MGEA (Multi-look Grand Range Amplitude) | O AIST @ Ega O Mearest Meighbor || © GeaTIFF

|'@ MGG (Multi-look Grand Range Geocode) O sor (1/dist) bataibyne
SRR R TR Polarimetric calibration Pixel Spacing . . Wl
Mone |® i | O 2 byte Integer
AIST O 15m Output Directory
] O aom
Unit O 90m

*) Digital Number

®Beta Naught (3°
B°s =10-1og10(DN?)

®Sigma Naught o®
o’ = [P +(-20.76[dB])

37
Sigma Naught
st I IBeta Nz;ught
a1 Sigma Naught

L

o0 o
Data Value

Lee filter: 21><21

N

o’as = s + (~20.76[dB])
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Difference and correlation between

Refection difference

Mean: 2.5 Stdev: 3.0 *The refection of bridges are stronger
No chanee: in X-band. And the refraction of big
O &¢ buildings are stronger in L-band.

m PALSAR eI\ *The layovers are different because of
look angle.
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