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Topographic Change of the Summit Crater of the Asama Volcano during ,**. Eruption

Derived from Repeated Airborne Synthetic Aperture Radar (SAR) Measurements

Shoichi OKI�, Makoto MURAKAMI��, Nobuyuki WATANABE���,

Bokuro URABE���and Masanori MIYAWAKI����

The Asama volcano (elevation ,/02m), central Japan, erupted on September +, ,**.. Since then thick

volcanic fumes prevented monitoring of the topography on the summit crater floor by standard optical methods.

To detect geomorphic changes of the volcano, Airborne Synthetic Aperture Radar (AirSAR) measurements

including interferometry were repeatedly carried out on September +0, October ,,, December +/, ,**. and March
+*, ,**/. The comparison of AirSAR result in September with a digital elevation model (DEM) by laser

profiling measurements in October ,**- revealed that a pancake shape lava mound (volume�*.3�+*0m-) was

formed on the floor. The subsequent AirSAR measurement on October ,, indicated that the pancake shape
mound had disappeared and a small pit hole was formed. The volume of ejecta amounted to ,.+�+*0m-. The

AirSAR results in December ,**. and March ,**/ suggested that the shape of the crater floor stayed generally
unchanged during that time window. From these, we infer that lava extrusion during the ,**. Asama eruption
occurred within a short period around September and October.
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Fig. +. A : Assembled airborne SAR equipments used for the repeated observation over the Asama volcano on

September +0, October ,, and December +/, ,**.. This radar is capable of interferometric measurements to

produce a precise Digital Elevation Model (DEM). B : The aircraft (Cessna ,*2) with onboard SAR
instruments mounted.
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Fig. ,. Schematic illustration of airborne SAR measurements over a volcano. SAR is advantageous in

measurements during night or through cloud, mist and volcanic plume. In addition, airborne SAR is more

flexible about the observing conditions, such as flight direction, o#-nadir angle and time of measurements

comparing with satellites.
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Fig. -. Images around the summit of the Asama volcano derived from Airborne SAR measurements on September

+0, ,**/. Monochrome images are mapped backscatter amplitude, whereas colored ones are interferograms

derived from single pass airborne SAR interferometry. The topographical map of the area is given in the

center of the figure. Each image corresponds to data acquired from one of the flight paths from . directions.

The distance between the flight path and summit is , km. The other observation parameters are given in

Table +. One cycle of the color change in the interferogram corresponds to height di#erence of the topo-

graphy by about +.1m.
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Fig. .. Change of topography in the summit crater of the Asama volcano derived from DEMs obtained by the

repeated airborne SAR Interferometry and laser profiler measurement of October ,**-.
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schematic Interpretations (right).
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