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Background

4 How quickly can we detect affected area in the aftermath
‘ of major disaster ? e.g. 2004 Sumatra (Tsunami), 2008
“- -~ Myammer (Cyclone), 2008 China (Earthquake)

+ Extensive damage
+ Failure of disaster response activity
+ Difficulty to comprehend the overall impact

How can research community
contribute to detect the impact
of tsunami within the limited
amount of time ?
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To Detiect the Impacted Area and Damage

-+ Hazard : Explore potential hazard zone by
Tsunami propagation / inundation model in
regional/local scale

+ Exposure (Vulnerability) : Explore the potential
area exposed against tsunami hazard

+ Damage Estimation : Damage estimation using
the numerical models

+ Damage Detection : Detecting actual damage
through the analysis of satellite imagery

Int’e'gration of Numerical Models, GIS Analysis
‘ and Remote Sensing Technologies

1 Quick Search of Regional Impact
| GlobaliRegional Tsunami Model Population Database using SAR (Synthetic Aperture Radar)
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Structural Damage Detection using
- Optical High-Resolution Satellite
To estimate the structural damage Imagery

Inundation Depth




Study Area

The 2007 Solomon Islands Earthquake

- Tsunami Propagation Model

The Tsunami

Tsunami Source Model

Maximum Uplift : 2.9 m
Maximum Subsidence : 1.3 m
Contour Interval : 0.5 m

- Fault Length : 180 km
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<Fault Width : 60 km
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S0 Tsunami Exposure
Comblned with Populatlon Data (LandScan)
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| QuickBird -
High-resolution satellite imagery

-4+ High-resolution commercial earth
observation satellite

+Launched in 2001

+Sensors : Panchromatic (60cm) and
Multi-spectral (2.4m)

+Orbit : 450km Altitude, 1-3.5 days for
revisit frequency

6 Steps for Damage Detection

1. ~Image acquisition (3 September 2003 and 5
- April 2007)

2. Pan-sharpen composite and Matching of 2
Imageries

Visual interpretation of structural damage
Detection of tsunami inundation zone
Calculating damage probability

Developing fragility curves, combined with
post-tsunami survey data
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Sétte-l"l:ite Imagery (QuickBird) of Ghizo Is.
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Local Scale Comparison of Pre and Post
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S Visual Damage Detection
e Damage Classification

a) No /very slight b) Slight d) Washed Awa
damage
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Extent of Tsunami Inundation Zone

~+Vegetation Change

Pre-Tsunami Post-Tsunami

Normallzed Difference Vegetation Index (NDVI)
at NamKem, Thailand (QuickBird Imagery)
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: NDVI_';fanng the Tsunami Inundation Limit
Tralnlng Data for Supervised classification
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Structural Damage Classification within the
e Inundation Zone

- ST Measured Almost No Not
Area Tsunami Destroyed Major Slight .
. Damage | Classified
Height (m)
I 4.35 49 7 6 12 1
Il 4.71 75 8 10 5 0
I 4.94 26 8 5 0 0
v 4.53 12 32 16 36 0
V 1.98 0 2 3 158 0

Post-tsunami Survey Data
by Tsuji, Nishimura, Tamoka and others,
__Also compiled by Fui |. (2008)
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Damage probabilify

Damage Probability
Fragility Function
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Problems

+ Seam’less bathymetry and topography grid

4+ E.g. GEBCO + SRTM or more

- +land use data used in local inundation model

+ Manning’s roughness
+ House inventory

+ Vulnerability/damage estimation

+ Threshold to determine the impacted area
+ # of potential casualties
+ # of destroyed structures

+ Fragility functions
+ Remote Sensing

+ Automatic detection algorithm for structural damage,
inundation zone, morphological change

+ Satellite’s orbit, weather condition




. Mergea Béthy_mét;);kr opography Grid
e e Problems

Background Data for Real-time Damage Estimation Model

GEBCO

House inventory
Land Use Detection Algorithms ; :

Land Use
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QuikBird Image

2005/ 6/ 26 - 2008/ 6/ 3

Catalog 1D: 101001000454A603 Acq Date: Jun, 26 2005 Lat/long: 30 .99563° | 103.53492°
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Histogram

NDVI(0~0.6)
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The green square area

Min/Max/Mean
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