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Pyroclastic flows that emerge from the
bases of collapsing eruption columns or
lava domes are transient dynamic phenom-
ena, rarely documented due to their very
brief existence, which may be only minutes.
Such flows are commonly reconstructed
from their deposits. They have been photo-
graphed on the ground, but to the best of
our knowledge, the pyroclastic flow
described in this article is the first such
flow in action that has been recorded on a
satellite image. This provides an excellent
opportunity to see the flow in action.

Mount Merapi, in Java, Indonesia, erupted
several times in June 2006, and the 16 June
IKONOS satellite imaging of the eruption
coincided with the occurrence of a pyro-
clastic flow, a block-and-ash flow related to
dome growth and collapse on the volcano.
Figure 1 shows the entire mountain and sur-
rounding area, including the dome on the
steep southwestern face of the volcano. Fig-
ure 2, an enlargement of the outlined area
in Figure 1, illustrates details of the pyro-
clastic flow. A strong wind blew the ash
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cloud away from the southern face of the
volcano, improving the clarity of the image.

Figure 2 shows billowing clouds (mainly
water vapor, gas, and ash) hugging the
ground near the front and rising to a greater
height farther back. The coarser material is
confined to near the ground and the finer
particles rise buoyantly toward the top, a
process known as elutriation. This type of
cloud is a coignimbrite ash cloud (also
called a phoenix cloud), and fine material
from it falls as a widespread deposit from
the top of the hot pyroclastic flow.

In this picture, the ash cloud front is about
50 meters high and is marked by several
bulges or billowing lobes that are separated
by shearing from each other. The shears
between the lobes are denser near the front,
occurring along two directions, N80°E and
N130°E, oblique to the valley. The pyroclastic
flow, about 0.5 kilometers long and 0.25-0.5
kilometers wide, is moving down the head of
the Gendol River valley on the southern slope
of Merapi. The 1-meter resolution of the image
displays the polylobate front of the flow and
also the deposits left down-valley by earlier
flows of this eruption. The pictured pyroclas-
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Fig. 1. Overview of Mount Merapi showing eruption clouds, the location of the pyroclastic flow
of 16 June 2006 (Figure 2 is an enlargement of the outlined area), and previous pyroclastic and
lahar deposits along the Gendol River valley. Note the locations of villages and rice fields to the
southeast. Copyright CRISP Reproduced with permission.

Fig. 2. Moving pyroclastic flow of 16 June 2006.
Copyright CRISP Reproduced with permission.

tic flow, confined to the left side of the valley,
crossed a ridge created by the flow deposit of
14 June. The earlier flow reached as far as

6 kilometers down-valley (Figure 1). The poor
sorting of the material (a mixed range of par-
ticle sizes), the scattered 1- to 4-meter boul-
ders, and levees of pyroclastic deposits are all
visible.

This satellite image, taken as IKONOS was
above Merapi and when the flow had
emerged from the volcano, provides a rare
opportunity to study a pyroclastic flow in
action.
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