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Remotely sensed monitoring tsunami-affected areas: Banda Aceh case| (Thuy Vu)

GEO (Global Earth Observation) Grid {22\ T (i B i)
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Finite Difference Method of Non-linear Shallow Water Equations
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A v u, v : Flow velocity
n : Water elevation
_— ) h - Still water depth
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Jason-1 Altimetry Data (Joint Mission of NASA and CNES)

» Measured the sea surface
level across the Indian Ocean .| o
approx. 2 hours after the 5,
quake.

» The measured tsunami front
includes the information of
tsunami source especially of
the south, which might affect
the tsunami to the northern

15°0'0"N

Sumatra

» The tsunami source model,
especially the slip amount s00N
should be consistent with this
data.
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Tsunami Source Model
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Coseismic 8
deformation z (m)

Segment Latitude Longitude L w D Strike  Dip Slip Depth mu Mo Mw
1 3.03 944  200000.0 150000.0 14.00 323 15 90 10000 3.00E+10 1.26E+22
2 4.48 93.32  125000.0 150000.0 12.58 335 15 90 10000 3.00E+10 7.08E+21
3 5.51 92.87 180000.0 150000.0 15.10 340 15 90 10000 3.00E+10 1.22E+22
4 7.14 92.34  145000.0 150000.0 7.00 340 15 90 10000 3.00E+10 4.57E+21
5 8.47 91.88 125000.0 150000.0 7.00 345 15 90 10000  3.00E+10 3.94E+21
6 9.63 91.57  380000.0 150000.0 7.00 7 15 90 10000 3.00E+10 1.20E+22
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Resistance Low by using Equivalent Roughness Model
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Post-tsunami Survey Data
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Model Validation : Inundation Depth BRI
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Model Validation : W
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Model Validation

Run-up Flow Depth
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Building Damage WEIZ
Visual Damage Detection by Researchers of SYIAH KUALA University
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Department of Urban Environmental Systems, Graduate School of Engineering, Chiba University

ly sensed monitoring
unami-affected areas:

Banda Aceh case

Tuong Thuy Vu

m 4 QuickBird scenes

Acqui. Date Acqui. Time (UTC) Format
(local time: UTC+7hrs)
Tsunami strike 2004 June 23 04.05:14.09 Pan-sharpened
2004 Dec. 26 2004 Dec. 28 04:08:02.96 Pan-sharpened
2005 Aug. 06 04:24:57.76 Pan-sharpened
2006 May 16 04:32:51.03 Pan-sharpened

I:I Dry season

I:I Rainy season

m Monitoring the changes of land-cover/land-use is feasible




Date Sun Az. | Sun El. | Sat Az. | Sat El. | Offnadir
2004 June 23 49.8 60.8 99.7 88.1 1.7
2004 Dec. 28 142.7 53.5 104.8 66.2 22.2
2005 Aug. 06 58.6 67.6 337.2 70.6 18.2
2006 May 16 46.9 69.7 271.3 75.6 13.4

To object
in sky v

m The information is use.]‘ul for observmg/removmg shadow and
concerning Elaflfﬂdmg\r%(:;orlemtatlon aferdsplacement.

m The condltlon IS suita %, hisared, tow houses mainly.
m 4 scenes veaie

North

Compass o’ 80

bearing East = Azimuth
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m K-mean clustering is used to quickly observe the land-cover
status

m The same number of class 15 used for 4 scenes.

m Dueto
Wide-area observation
Rich information contained

Pixel-based method used

m We focus mainly on
The vegetation covered status
The water body
Debris areas of the just-after disaster scene

The building roof, road will be concerned in finer detailed processing.

m The only scene among 4 ones has a little cloud cover

water
vegetation




water
vegetation

debris

mud

water

| Jvegetation
wet veg.

wet soil




m Vegetated areas almost fully recovered, huge aquaculture
area is recovered

water
vegetation

ving water
n obstacle
the

ssification.

m Modification of the coastal line, not all is lost but a little gain




" JEE
"Detailed observation (2)

m Destroy and recovery of aquaculture activities, temporary
houses have been built.

" JE—
Detailed observation (3)

m Vegetation was
completely
washed away

m The fasted
recovery process

m However, it is
unplanned
vegetation such
as grass or
bushes

m [t unclear if using
only NDVI to
monitor




" JEE
"Detailed observation (4-2)

m Core processing based on mathematical morphology

Current scale )
—>/ 7 S22 / s2

m Object link across the scale-
space

m Object possesses a number of
attributes like id, scale, father on
coarser scale, area, etc.

Fine
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¢ Confusion between buildings, roads and others, esp. in
2004/06/23 scene.

@ |t seems that in 2004/12/28 scene, the debris class is clearly
discriminated.

@ In 2005/08/06 scene, the debris of the demolished houses
appears as very bright objects, quite easily to be discriminated.

& The newly constructed house dominate the extracted scene of
2006/05/16

® The different shading of building roof can help to classify to flat
roof and gabled roof (+ shadow dimensions) - 3D
reconstruction of buildings (hipped roof is more difficult).

¢ Challenge: How to extract only building?

& Object area and shape analysis
® The idea

@ Building roof is often the smaller object compared to bare soil and road

& Shape analysis, based on the ratio between the skeleton and the area,
for example

Long: 0.05028 Rectangle: 0.01717 Round: 0.0




Extracted building

® Test on 2006/05/16 scene
@ Test on 2006/05/16 scene




Summary

® Many topics to exploit this data set
® Applications (recovery process)
@ Improve the image processing algorithms

THANK YOU
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Disaster prevention and mitigation (Landslide)
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