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Conclusion and Futuri

# Event # Victims

ing regardmg the land condition
Uly when natural disaster strikes.

re U|te difficult to evaluate the

Comprehensive database of disaster inventory
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are used .
masar, ENVI 45,

~ ArCGIS9.3,

Data Transformation
Image

DInSAR i
of !n

Data

Orbit estimation

Look up table

Orbit parameter &
Baseline parameters lGeocoding

two SAR images from
different time observations.

INSAR exploits the phase

Image Registration & .
Resgfnpligq DEM in SAR
system
Offsets estimates N N
Offset parameters
Synthetic Fringes
Range spectral shift & (Topographic phase)

information recorded in two tioring " Registeres z H Differential
i 1 Image 8 — Interferogram
SAR images to derive the e 5 e | o

computation

Interferogram
Image

Unwrapping,

geodetic information of the
terrain.

Displacement
Map

SAR
= Differential interf?r%?netry synthetic aperture radar

& (DINnSAR) — radar interferometry techni
and monitor of ground deformation d

\dvantages of DInS
— Large spatial coverage
- — High accuracy (centimeter to millimeter accuracy)

— Low cost and time efficient compared to other
methods

- — Detect deformation in dangerous area effectively

ST

gy

Aperture Radar (SAR) data of ALOS PALSAR
tatistic frequency ratio model using a
/stems (GIS) platform
Zne =l - - ) show the capability F i
"arrara et al, 1999: Use of GIS: Catani et al., 2005; displacement on the event of Bawakaraeng landslides.
alli et al., 2005; Carlosanti and Wasowski., 2006;

i ! To study landslide susceptibility in the area based on eight landslide
= ascini et al., 2009 (Slow moving landslide); European
=

causal factors and a landslide inventory using the frequency ratio
egion _approach
/an Westen et al., 2008; The use of GIS in Landslide
{imura and Yamaguchi., 2008; Japan, Itaya Landslide
iedel and Wagler., 2008) China, Germany,

e Hoyce et al., 2009 New Zealand

LT

The information will be used to create Landslide Susceptibility Map.

‘To develop monitoring techniques of GIS-based landslide inventory
database which enable real time and cost effective method.
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Pushed out Debris

2,5 m?
affected area is causing the landslide river (catchments
area) to become unstable. Every rainy season, mud at the
‘foot of Mount Bawakaraeng are to flow into Bilibili Dam,

+

Lengkese

agility of the bedrock of the side wall; and susceptibility
rosion of the accumulated sediment inside the caldera.
Sabo Group, 2005

ombination of long term (physical properties) and short
triggering factors, high incident of rain prior to the
event. 1.5 times higher (815 mm) than average (547mm)
for 28 years. (latest report of Sabo Team)

Collapsed Caldera Wall

Before Collapse
June 1986

Monthly Raimnfall (mm)

o LI s . .
Jan, . Aug. Sep. Oct, Nov. Dec.
After Collapse
April 2004
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119°40'0"E 119°45'0"E 119°50'0"E 119°65'0"E

°25'0"S

119°35'0"E 119°40'0"E 119°45'0"E 119°50'0"E 119°55'0"E

. 119°45'0"E _ 119°50'0"E 119°65'0"E
ksand . — b ] :
Open Cracks and NG N\ Risk in decades *100's
Location Classificati ! — o = Potential Collapse Volume
Number I V=L*W*H/2
2 Open Cra 60,000 m3
3 Open Cra 390,000 m3
i 5°15'0"S
4 Secondary Lanf} 450,000 m?
Scarp |
'
Total 1,350,000 m®
Sec
landslid °20'0"S
Collapsed
Slope
°25'0"S
i
e: JICA Consultant Report

iandsa.LﬁMSS, Dec 16,
dsat ETM, Sept 28

seale = 1 1.300,000
» 3 .

930317,19940417,19950518,19960321,19970308, , : ;
nd two scenes from 1998 data 19980110 and 19980818, Cleared Vegetation, Accumulated Material, Murky water

| JERS-1 data were taken on the descending modes

ALOS PALSAR, purchased for 2007,2008 and 2009 data
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l result. area.
(b) DINSAR
Images from 6

different
pairs.

1. 93/94,
2. 94/95,
3. 95/96,
4.96/97,
5.97/98
6.98/98.

» Ground condition, soil moisture, thickn

> Orbital plane of the satellites w%, u Ha

Week EBSE'IHE‘—-

Pair (RSP 77/309)

19930317/19940417
19940417/19950518
19950518/19960321
19960321/19970803
19970803/19981001
19981001/19980818

Difference
56

56
44
54
44
36

(m)

1159.56
1384.25
424,74
502.48
3382.77
1256.95

Bp (m)

Bp Perpendicular element of the baseline

BhParalel element of the baseline

Bh (m)
538.37 -1027
1243.9 -607.4
250.22 -343.2
397.01 308
2284.6 2495
11306 -549.3




826088

9412862 78.5

q 826109 9412822 87.0 5.0
826144 9412818 87.5 20.9
826149 9412786 280.0 26.0
826135 9412754 0.0 0.0

826140 9412686 0.0 0.0

826152 9412516 0.0 0.0
826152 9412516

826186 9412404 0.0 0.0

B A a0

826179 9412410 0.0 0.0
826189 9412414 0.0 0.0
826159 9412442 0.0 0.0
5 5 826187 9412260 137.0 93
826176 9412280 0.0 0.0
826184 9412262 107.0 0.0

826196

9412024

119°350°E 119°400"E 119°450°E 119°50'0"E 119°550°E
5°100°S| °100"S
5150"S 5°150"S
5200°S °200'S
|
5°25'0"S] °250"S [
119°550°E

119°55'0"E

| Company Logo
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Landslide Susceptibility Map was created using the
probabilistic frequency ratio (FR) model
All the landslide causal factors were basic factors to
create landslide map analysis
In Fr approach, if Fr > 1 it indicates the factors greater
influence and Fr < 1 indicates its low influence

_ PixclL(ij)/SPixL

~ Pixcl(ij)/5Pix
(Where, PixclL(ij) number of pixel with landslide within class i of j parameter, Pixcl(ij)

Number of pixel in class i of j parameter, > PixL total pixel of j parameter, and Y Pix total
pixel of the area)

LSI = ZFT(l]) ISlopein | Number of

%
IDegree. Landslide | Landslide

5 0.049) 268 1 0.0
5-10 15 151 58,671 6: 011
|@-2 33 3,27 79,753 .4
[20-3 1572] 15268 170312 .4 0.39
130-4 2.1 214 84,474] 5
0-5 253 24621 21.316) 4, 4.9
> 50 3,48 33.868 7,941] 1.84] 18.4:
L 10,296] 1 431,935 100] |

Number of pixel

%
Yclass | Frequency

Aster DEM 30 m

Slope

Aspect

Curvature

Spatial
Data Base

Landslide
Tabular Frequency
Ratio (FR) Susceptibility
Map

Geology Map
1:250.000

Lithology
I

Road 1 : 50.000

River 1:50.000 | |

ield Measurement Updating 2013 Landsat 730 x 30 m

LOS Palsar Data, 20070809 20080926 20090929 3 L i 1) —

Landslide —‘
it Validation
Landslide
Map/Data

Reclassify J

Parameters

Overlay

Convert to Raster 30 m x 30 m

v

+ Jeneberang watershed
is located at th
West edge of
wakaraeng
caldera wall

* Main river length of
75 km

« Catchment area
around 602 km?




» [Eandslide susceptibility map was created by summation of each factor’s ratio
ialues using LS| = Y Fr(ij), where FR= (Rating for each factor’s class)

' DISCUSSION = LIDATION

onclusion

DInSAR can show a slight surface displacement prior to the
event of a landslide

Not all pairs of JERS-1 images showed ability to show good
coherence due to technical and meteorological conditions ’m
Based on frequency ratio values, landslide occurrence 'in
Jeneberang watershed are strongly correlated to several class for
each factors namely slope class above 30°, distance from road
above 300 m, distance from fault 2 km, Qlv class in lithology,
and land use factor especially open ground, bush, land grass,
and forest class.

Using frequency ratio model maybe considered preferable for
creating landslide susceptibility map, because procedures show
relatively simple and modest




uture Resea

M . S | b
Using detail geology map of the prone to disaster area
Integrating the DINSAR image map as one input parameter

o model y
Comparing other statistics modeTa'ﬁMbinati

of the models to create a better landslide susceptibility map
Developing monitoring techniques of GIS-based landslide
“inventory database which enable real time and cost
effective method.
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