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Spectroradiometer (Eiko MS720)

Specification (MS720)
Spectral range 350 — 1050 nm

Spectral resolution 10 nm

Specification (ADC3)

Sensor 3.2 megapixel CMOS sensor
(2048 x 1536 pixels)

Spectral range Green, Red and NIR
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Estimation of Building Damage Ratio
due to the 2010 Haiti Earthquake
Using PALSAR Images

M. Matsuoka
AIST, Japan

Information Flow

Data acquisition

l

Change detection/identification
(visual, image processing, ..)

l

Damage evaluation/quantification
(damage ratio, numbers, magnitude, volume, ...)

l

Decision making and response




Background and Objective

For quick and stable estimation of damaged buildings due to
earthquakes using PALSAR (Phased Array type L-band Synthetic
Aperture Radar) loaded on the ALOS satellite, suitable damage
estimation model is needed.

We already developed not only C-band but also L-band SAR-based
damage estimation model with integration of seismic intensity
information (Nojima et al. 2006, Matsuoka and Nojima 2009).

In this study, the model is applied to PALSAR images taken over
the areas affected by the 2010 Haiti earthquake.

Processing Flow




Change Detection Index from SAR

v Image matChing Satellite (Pre-event)
""v 5 A
v SpeCkle noise f||te|"|ng > LY Satellite (Post-event)
RS
>
Strong reflection
v’ Calculating following indices, < Weak reflection

Microwave transmitting & receiving

v' Difference of backscattering Y
coefficient (after — before)

| 3

damage < no damage Multiple bounce
[ 3
v Correlation coefficient o  Scatter
Pav v

damage < no damage <

Intact Building Collapsed Building

Open Space

Regression Discriminant Function

Difference: d=10-log,, Ia, - 10-log,, Ib,
N N N
Correlation: Nzllailbi - Ellaizllbi

N N 2 N N 2
NEIaiz—(EIai) : NEIbiz—(Elbi)
i=1 i=1 i=1 i=l

where i is the sample number, and /a; and /b, are the digital numbers of the
post- and pre-images, respectively. la; and Ib; are the corresponding
averaged digital numbers over the surroundings of pixel i withina 13 x 13

pixel window; the total number of pixels N within this window is 169, which
is used to compute the two indices.

Regression Discriminant Score: Z==12771d-2.729r




Severe Damage Ratio

Relationship between Z,; and
Severe Damage Ratio

-
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This curve is equivalent to the fragility function for damage without seismic
intensity information, the severe damage ratio increases with increasing Zg;.

Fragility Function in terms of
Seismic Intensity

Modified Kobe model (added the 30% standard deviation on top of
the average values for the severe damage ratio)

- weaker strength than Kobe
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Integration of Z,; and Seismic Intensity
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(a) (b)
Estimated severe damage ratio from integration of SAR information and seismic
intensity information. (a) Average values. (b) Standard deviations
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PALSAR Images

Mode: FBS (HH), Offnadir angle: 34.3 degree, Orbit: Descending, Pixel Spacing: 12.5m
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Zp;Map and Damage Ratio derived
from PALSAR Images
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Comparison with SERTIT Results
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Comparison with UNOSAT Results
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PALSAR Images
(different offnadir angles’ pair)

Mode: FBS (HH), Offnadir angle: 34.3 degree (pre-event) and 25.8 degree (post-event),
Orbit: Descending, Pixel Spacing: 6.25m

(a) PALSAR (2009/3/9), (b) PALSAR (2010/1/15)




Zr;Map and Damage Ratio Comparison
with Same Offnadir Pair

Port-ausfrince

Severe
Damage
Rate (%)

lOOl

(a) Zrjmap [34.3-25.8], (b) Zrjmap [34.3-34.3],
(c) Estimated damage ratio [34.3-25.8], (d) Estimated damage ratio [34.3-34.3]

Conclusion

* In order to validate a developed damage estimation model for L-band SAR
images, the model was applied to ALOS/PALSAR images of the 2010 Haiti
earthquake.

* Severe damage areas were estimated in the cites of Port-au-Prince and
others.

* The accuracy of the proposed damage estimation model was examined by
comparing the results of the analyses with interpretation of high-
resolution satellite images.




