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Impact Crater Distribution Map of the Eruption of Asama Volcano on
September 1, 2004 Using High-resolution Satellite Imagery

Hisashi Sasakr* and Sakae Mukoyama®

Asama volcano erupted on September 1, 2004, and volcanic bombs, lapilli, and volcanic ash were ejected.
The distribution of the volcanic bombs was investigated by using IKONOS high-resolution satellite imagery.
IKONOS imagery with one-meter ground resolution enabled us to identify the distribution of the impact craters
greater than three meters in diameter. Many impact craters are distributed northwestward, according to the
distribution density chart of the impact craters. The crater shape of Asama volcano was analyzed by using DEM
created from airborne laser scanner data, and the result shows that there is no obstruction in the crater area to
prevent volcanic bombs to be projected at an angle of 63 degree that gives the maximum attainment distance

(Iguchi et al., 1983).
craters.

It suggests that the shape of the crater did not affect the distribution pattern of the impact
The outline of the eruption can be understood based on the distribution pattern of the impact craters

larger than three meters in diameter, which can be interpreted from IKONOS imagery.
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Fig. 1.
resolution satellite imagery (IKONOS) and air-
borne laser scanner (ALS) data used in this

Study area and the coverages of the high-

study.
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Table 1. Specifications of the airborne laser scanner
observation.

F1 ML — R F 5 > ORISR
Date August 29, 2002
Laser pulse rate 24,000 Hz
Scanning rate 21.5Hz
Laser scan angle (FOV) 20 degree
Laser swath width 915 m
Flight altitude 8,500 ft (2,591 m)
Flight speed 110 kt (204 km/h)
X, Y positional accuracy ~ +30 cm
Z positional accuracy +15cm
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Fig. 2. Contour map of the top part of Asama volcano before the eruption based on the airborne laser scanner

DEM.

It was acquired in August 2002. The contour interval is 5m. The surface altitude is displayed in
rainbow color, and superimposed on the contour lines.
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Fig. 3. IKONOS imagery of Asama volcano. (a)True color imagery of Asama volcano after the eruption on
September 1, 2004. (b) True color imagery of an area on the slope of Asama volcano, which is about 1.2 km
northwest of the crater, before the eruption. It was acquired on September 24, 2002. (c) True color imagery
of the same area as (b) after the eruption on September 1, 2004. The data acquisition date is September 15,
2004. Red circle on the images indicates the typical impact crater. Blue circle on the images indicates the
ray caused by volcanic bombs.
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Fig. 4. IKONOS imagery of the northwestern side of Asama volcano. The date of acquisition is September 15,
2004. (a) True color imagery. (b) False color imagery. Circles on the images indicate forest fire areas.

4 ERILAEPERE O IKONOS #E (57— 7 HHEHE 2004 4£9 H 15 FD. (a) b v b— 74 7 —MHif§.  (b)
74 —NV2AH 7 g ANELKHEO.

Fig. 5. IKONOS imagery of the south side of Asama volcano. The data acquisition date is September 15, 2004.
(a) True color imagery. (b) False color imagery. Note that the degree of transparency of the volcanic smoke
shown in the left image is different from that in the right image. Red circles on the images indicate the
impact crater.
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Fig. 6. A distribution map of the impact craters formed by the volcanic bombs ejected during the eruption of
Asama volcano on September 1, 2004, based on the interpretation of IKONOS imagery. Hatched area was

not analyzed.
diameter.

IKONOS imagery enabled us to identify the impact craters greater than three meters in

K6 A3/ EEBERTHGEL 72 2004 89 H 1 OB K OB AEMHESMX.  FHEE @ik EOR)  2E
SR A 3 2EREBER O TER 3m Dl EoEAEHEHZ T X 7.
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Fig. 7. Azimuthal density distribution of impact craters.
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This figure shows the number of impact craters in each

direction within the radial region between 0.7km and 1.5km from the center of the crater.
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Fig. 8. Analysis of the shape of Kama Yama crater.
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(a) The study area and the position of the reference point.

(b) Angle between the reference point and the contact point of the crater edge.

B 8 KD KIVIARDIIT. (a) ITEIDH & FEESOALE. (b) HEER & KGR O R LA
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