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1996-2010

MERAPI ERUPTION

ü Synthetic Aperture Radar (SAR) data were 

used.

ü Provides periodic Earth observations 

regardless of the time or weather.

http://www.stanford.edu/

Ground check

- Geological observation

- Rock sampling 

collection

Study area



PYROCLASTIC FLOWS

DATA:

1. JERS-1

2. RADARSAT-1

3. ALOS PALSAR

Advantage: Sun-synchronous orbit with 
moderate incidence angle

Time span: 14 years covering 5 times of eruption
(1996-2010)

JERS-1

RADARSAT-1

CSA

DETECT AND CHARACTERIZETHE 
PYROCLASTIC FLOW DEPOSITS 1996 - 2010

JAXA

ALOS PALSAR



TEMPORAL P-
ZONES

Pair selection of SAR data to detect pyroclastic flow deposits with each eruption. A 
black triangle denotes a major eruption. A period of high seismic activity is shown by 

a gray bar.

Intensity images of JERS-1 and 
RADARSAT-1 SAR data around 

Mt. Merapi at a descending mode.

The P-zones are detected by 
comparing the two SAR data 

before and after events.

The two data with same path and 
raw reduce the geometrical error.
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TEMPORAL PATTERN P-
ZONES

Parameters:
A= Distribution area
T=  Perimeter
D= Flow distance
Ŭ= Included angle
ɔ= Collapse direction

üEach selected pair is used to 
detect P-zone.

üGeometric parameters were 
calculated and analyzed.

Temporal change of P-zones extracted 

from seven SAR data pairs. 

Overlay of seven P-zones to highlight the 

temporal change of distribution pattern.



ALOS/PALSAR OBSERVED 
2010 ERUPTION

Advanced Land Observing Satellite

Communication antenna

Solar Paddle
PALSAR

PRISM

AVNIR-2

ü Mission:

ü To provide maps for Japan and other countries including those in the Asian-

Pacific region (Cartography).

ü To perform regional observation for "sustainable development", harmonization 

between Earth environment and development (Regional Observation).

ü To conduct disaster monitoring around the world (Disaster Monitoring).

ü To survey natural resources (Resources Surveying).

ü To develop technology necessary for future Earth observing satellite 

(Technology Development).



BACKSCATTERING INTENSITY

BEFORE AND AFTER 
ERUPTION

2007.9.12

2010.11.15

Extracted P-Zone


