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Tephra Fall Observation and Prediction of the 2011 Shinmoedake Eruptions
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Table 1

the crater of Shinmoedake.

BRI 77 BE 3 =

List of tephra sampling points referred to in this report. Azimuths and horizontal distances are measured from

Code Period Latitude  Longitude Altitude Azimuth Dist. Location
From To I O I I 1111 [°]  [km]
Fixed Points
TOl Jan. 30 15"00™ Mar. 30 12"15™ 31 54 22.3 130 57 38.0 34l 94.3 7.4 Ohjibaru Park
T0O2 Jan. 29 15"10™ Mar. 30 13"28™ 31 52 40.9 130 58 33.8 370 112.6 9.6 Miike Miyazaki Nature House for Youth
T03  Jan. 30 14"07™ Mar. 29 11" 1™ 31 52 37.9 130 57 46.2 398 116.4 8.5 Koike Path
TO4 a Jan.29 14"10™ Feb. 18 10"02™ 31 51 50.8 130 56 48.4 529 130.6 8.0 Miike Elementary School
b Feb. 18 10"06™ Mar. 30 11"52™ 31 51 53.0 130 56 45.0 541 1306 7.9
T05  Jan.29 18"20™ Mar. 29 14"s56™ 31 51 37.4 130 55 5.6 593 148.9 6.6 Kamigamizo
TO6  Feb. 18 13"30™ Mar. 30 17"25™ 31 50 40.9 130 52 21.5 449 187.1 7.4 Kirishima Royal Hotel
TO7 a Feb.1 15"21™ Feb. 18 16"33™ 31 49 27.9 131 2426 198 122.0 18.2 Ichido-ga-oka Park
b Feb. 18 16"53™ Mar. 29 14"00™ 31 49 329 131 2 36.1 213 121.9 17.9
High-rate Sampling of Feb. 18 Eruption Tephra
HO8  Feb. 18 18"30™ Feb. 19 15"03™ 31 50 48.9 130 52 57.2 464 179.8 7.1 Yumemi-ga-oka Parking
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Fig. 1
Kirishimayama volcanoes and tephra sampling

Topographic map of the area around the

sites. Squares indicate the tephra sampling points
listed in Table 1. The triangle indicates the
Shinmoedake volcano. A 50-meter-grid digital
elevation model (DEM) by the Geospatial
Information Authority of Japan (GSI) was used to
draw the topographic relief map.
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Fig. 2 Eruptive activities and cumulative tephra falls
from January 30 to March 30. (a) Eruptive events
and their plume heights. The plume height of each
eruption is shown by a red or purple bar. Purple bars
indicate explosive events. Events with + symbol
above a bar indicate their plume exceeded the height
shown by the bar scale. Question marks denote
eruptive events for which the plume heights are
unknown. (b) — (h) Cumulative tephra fall in g/m” at
each fixed site. Vertical broken lines indicate

sampling times. Shaded parts show periods when

data were not sampled.
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Fig. 3 Observed and predicted tephra falls of the
February 18 eruption. Purple squares show
locations where tephra falls were sampled and for
which masses were measured for this report. Solid
and open purple circles indicate locations where
tephra falls were observed and were not observed,
respectively (reported by JMA-MOT). The red
triangle indicates the Shinmoedake volcano. (a)
Southern Kyushu area. Blue and green squares
show locations of the wind profiler at Ichiki and
the radar site at Kagoshima Airport, respectively.
The gray rectangle shows the area of (b). (b)
Around the Kirishimayama volcanoes. Bar heights
and numerals indicate observed (red) and
predicted (blue) tephra falls in g/m”. The mass at
each site was measured for dry samples except for
the two natural samples shown by bracketed
numerals. Predicted tephra falls are for the revised
release constant (#=0.017). A 50-meter-grid DEM
by GSI was used to draw the topographic relief

map.
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Photo 1 Picture of the February 18 eruption cloud
taken from the high-rate tephra sampling point
HO8, 7.1 km south of the Shinmoedake volcano.
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Fig. 4 Wind direction and speed in the period from
18:00 (JST) to 24:00 (JST) on February 18,
observed by the wind profiler in Ichiki, 58 km
WSW of the Shinmoedake volcano.
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Table 2 List of samples obtained by high-rate tephra sampling at HO8. M/A indicates mass per unit areca of tephra fall

in g/m?. Rate indicates tephra deposition rate in g/m*/minute.

Sample Time Duration M/A Rate
No. From To [g/m*]__ [g/m’/min]
1 Feb. 18 18"39™10° Feb. 18 18"43™50° 0"04™40° 77 1.65
2 Feb. 18 18"43™50° Feb. 18  18"48™0° 0"04™30°  41.2 9.15
3 Feb. 18 18"48™20° Feb. 18 18"53™50° o"05™30°  35.1 6.38
4 Feb. 18 18"s3™s0* Feb. 18 19"00™10°  0o"oe™20°  24.1 3.81
5 Feb. 18  19"00™10° Feb. 18 19"08™50° 0"08™40° 49 0.56
6 Feb. 18 19"08™50° Feb. 18 19"21™30° 0"12™40° 0.0 0.00
7 Feb. 18 19"21™30° Feb. 18 21"47™00° ghygma s 0.0 0.00
8 Feb. 18  21"47™00° Feb. 19 00"28™30° 2M41™30° 0.2 0.00
9 Feb. 19 00"28"30° Feb. 19  15"03"00°  14"34™30° 0.0 0.00
Total 20"23™s0° 113.2
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Fig. 5 Temporal variations of tephra deposition rate
observed (red bars) and predicted (blue boxes) at
HO8, 7.1 km south of the Shinmoedake volcano.
Predicted deposition rates are for the revised
release constant (8 =0.017).
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Fig. 6 Tephra fall forecast (released at 18:40 (JST)
February 18, 2011) for the Shinmoedake
volcano. Forecast time is 00:00 (JST) February
19, 2011. Solid squares (m) and circles (®) show
locations where tephra falls were observed,
while open circles (0) indicate locations where
tephra falls were not observed.
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Fig. 7 Comparison of the release probabilities with
two different release constants (a) f = 0.069 and
(b) p = 0.017. For both cases, 4.4 km of the
plume height above the vent was used. Black
lines indicate the release probabilities with
median diameter D, = 0.25 mm.
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Fig. 8 Comparison of the quantitative tephra fall predictions for the eruption at the Shinmoedake volcano on February
18, 2011. Each release constant is (a) f = 0.069 and (b) = 0.017, respectively (See Fig. 7). Forecast time is 00:00
(JST) February 19, 2011. Only areas where the amount of accumulated ash-fall at the time exceeded the threshold
of 0.01 g/m?* are shown. Solid squares, circles, and open circles have the same meaning as in Fig. 6.
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