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Tephra fall impaCtS from the 2011 Magill C et al. (2013) EPS.
Shinmoe-dake eruption Japan

Table 4. Approximate road lengths (km) impacted by various ranges of tephra accumulation (see Fig. 2(b)). Road maps and classifications from

OpenStreetMap; isomass contours from AIST (2001,
Tephra accumu-
lation |lcg."m:] motorway trumk primary secondary tertiary urian rural all roads
005 59.7 139.0 B0 1963 79 1354.9 1342.1 I6TE.O
0.5-1 3.2 659 682 19.7 63.0 259.5 T36.9
1-2 4.7 359 #7.8 .7 533 119.9 17L& 4808
23 (%] 116 188 9.7 36.2 127.7 157.0 3T
35 16.7 126 423 114 59.3 2715 38.7 632.5
5-10 16.1 17.1 210 9.8 101.3 170.3 MLE 5774
10-30 25 6.2 210 10.0 0.6 898 149.6 36T
30-50 L5 1.8 37 1.8 153 1.5 5.4
50-100 30 20 07 02 122 413 223
= 100 20 2.0
Total 1168 2928 5110 269.0 6936 14231 185738 6ES0.1
T— B Table 5. Estimated exposure of Kyushu Electric Power Company network to tephra fall; see Fig. 2(b). Approximations of electricity lines given by
KEPC and Isomass contours by AIST (2011).
Fig. 1. Area impacted by tephra falls from the 2011 Shinmoedake eruption. Isomass contours are in k:_'-‘m2 and describe tephra accumulation prior - —
1o 28th January (AIST, 2011). Municipality boundaries are in white. Letters in boxes refer to place names mentioned in the text: KC Kagoshima Approximated length (km) Facilities affectad
Cor (ol Kot K0 K, M M, Mh Myt Ao, L st o S ol Mo, Ml Mtk Tephs ond g’y SRV IRV 1I0WV w0y Hyiro stions __Tramtomming sitons
Shinmoedake volcano and black triangle Sakurajima volcano. 0-0.5 14 593 83 446 3 8
0.5-1 55 44 12.2 1 1
1-2 33 13 16.2 2
-3 4.6 18 10.9 1
35 4.9 2 16.6 1
5-10 52 24 212 2
10-30 55 43 15 1
Total 34 §8.3 HE 123.2 4 16

Table 6. Estimated exposure of rail lines and stations to tephra fall; see Fig. 2(c). Lines and stations digitised from Bing agrial imagery and Isomass
comtours from AIST (2001).

Kitto line Michinan line Nippo line
Tephra load |l\'g,"m:] Length (km) Stations Length (km) Stations Length (km) Stations
0-0.5 632 2 41.80 17 48.63 9
05-1 063 Li] 2014 5 6.83 2
1-2 042 Li] 26.37 5 266 o
-3 307 Li] 515 1
3-5 436 2 5.83 1
5-10 369 1 6.22 2
10-30 393 1
Total 242 [ 8831 7 T5.32 15

Fig. 4. Spinach and cabbage crops in Yamada damaged by tephra (2 February 2011). Photo in top left shows a typical home garden in the area while
the other three show rows of vegetables in small farms.
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Tephra fall impacts to electric Wardman J8 et al. (2012) Bull Volsanol
power system
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Fig. 2 An example of a modem electric power system. Electric energy where the voltage is reduced to 11 kV and the energy finally distributed
is generated at a power station (e.g. 13 kV). From here, the voltage is either directly to industrial plants or factories or to local residential and Chaden - 2000 & h:k T l L] & Liee -_
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Numerical simulation on tephra fall for
Hoei eruption of Fujisan Japan

2013H06: 1997-08-26 12:00:00(JST)
Particle ground deposit load [kg/m2]
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o
Effect of size, shape and terminal
velocity on predicted ground load

Table 3

Values of A for the run sets (Table 2). Comparison is always against the reference run
(RUNO). Results for WPS and SPS and for the three models. Green colours indicate low
differences A <0.33, yellow moderate differences (0.33<A <0.66), orange high
differences (0.66<A <0.99) and, finally, red extreme differences (Az1)

Weak Plume  Scenario (WPS) Strong Plume Scenario (SPS)
FALLID | HAZMAP | TEPHRA | FALLID | HAZMAP | TEPHRA

1. Erupted mass

2. Topography effects

3. Column he ight

RUN3-1
RUN3-2

4. Column model
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Effect of size, shape and terminal

velocity on predicted groundﬁ

8

(a) VAAC Operational

-4 -18 -12 -6 6 100.0
= =7 !
o= i
oo |
a| - 100
60|
57| 32
4| y
st P 10
—
24 -18 -12 6 0 6 03
01
: i 3160

(b) Eyja Deposit + Seviri PSD o {c) Aggregated 20%

28 -18 -12 -6 0 6 100.0 24 -18 -12 -6 0 6
[ = = [ = =
(] g CH B [ ] e (]
66 W 66 66 % 66
63 v ‘ ﬂm 10.0 (%] - 63
6 60 @ ’ 60
57 'fa 57 3 s1 L]
54 by \ ’A 54 54 = 54
51 ,:"*,-'_}irl 51 [0 ;1 25 s1

— =
24 18 12 6 0 & 03 24 -18 -12 6 0 6
Lo
3160
(d) Aggregated 80% e (€) 2% MER

24 -18 -12 6 0 6 100.0 24 -18 -12 -6 0 ¢
] !; N o 69 | 69
ol g . o - -
6 o ; 63 Moo & . “ 62
&0 L 60 2] 60

7 7, 457 57 Z,
2 57 7 2 57
54 = LY 454 54 = A, 54
51 254 51 10 s1 B 2 = 51
- =
24 -18 2 6 0 & Mo 24 -18 % 0 6
Uaa
{f) Eyja Particle Density Distribution e (g) Particle Sphericity = 0.4
28 -18 <12 -6 0 6 0.0 4 <18 -12 -6 0 ¢
[ - 1. p— - 1 _
6 EN @ 69
6 ] = 66
63 63 0.0 6 - 63
60 0 @ o
57 s 52 51 i L}
54 . _..“‘A 54 54
51 5 |s1 1o s1 s1
2¢ -18 -12 6 0 6 I 03 24 -18 6
{*B)

© CRIEPI

load

316.0

100.0

36

10.0

316.0

100.0

Figure 9. Comparing NAME simulated total column mass loadings (g m~?) of the Eyjafjallajokull volcanic ash cloud on
17 May 2010 at 16:00 UTC. The input operational source parameters used by the London VAAC are compared to
simulations where the source parameters are varied. (a and e-g) The default London VAAC PSD is used which considers
particles with diameter <100 pm. (b—d) PSDs consider particles with diameter <125 pm. In all the MER applied is 5% of
the total mass calculated using the Mastin relationship, except for Figure 9e where a MER of 2% is applied.

Beckett F.M. et al. (2015) JGR.



Taddeucci J et al. (2011) Geol.

A field measurement by Taddeucci
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Figure 2. Size versus settling velocity of volcanic products from s 883883882838 g
Eyjafjallajékull (Iceland) eruption cloud. Orange squares represent ¢ 9 e 9 8 e 9 ° 3
experimental data for individual ash particles. Circles represent Grain size (mm)
pI'OdUCtS ﬂll‘l‘led 'n the ﬂeld and Interpreted as |nd|V|dua| paI'thles Figure 4. Grain size distribution of volcanic products from Eyjafjalla-
(blue circles) If overlapping with experimental data, or less dense ag- L‘l“é‘.‘é.ﬂ?ﬁ'ﬁ.’&ﬂ’ bzr;pg:::r;;d Aa%;esg;;eass(gﬁ:u?:ﬁ :n"‘ldh :;:I:Idual
gregates (green c"c'es) it settllng at lower velocrty. Purple diamonds video collected in ‘the field. Size distribution is not truncated by
represent test glass spheres. Note how green circles progressively 0.112 mm camera resolution limit (blue dashed line). Aggregates
thin out before dlsappearlng at 0.2 mm, well above 0.112 mm resolu- largely prevall over Individual particles and show larger mode, In
agreement with similar settling velocity but lower average density.
tion limit of recording system used In the field (blue dashed line). B: Ash deposit collected while fliming. Contribution of particles set-
Error bars (+1 standard deviation) for aggregates of three different tled Iindividually to ash deposit Is negligible, and thus grain size dis-
sizes are reported tribution of deposit is representative of size distribution of particles
P : settled as aggregates.
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Object

Shadowgraph technique with high-intensity pulsed

laser and long-distance microscope lens

\ 4

Measurement of size, shape and velocity of artificial
volcanic ash in the air with wide range of

measurement resolution
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e
Experimental set-up

diffuser

YAG laser
test section

B ————

'%l_psc;ope lens

CCD camera

e
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e
Specification of measurement system

Light source: high-intensity pulsed laser (Nd: YAG laser)
- output: 90 mJ/pulse
- wavelength: 532 nm
- attachment: diffuser lens

CCD camera:
- resolution: 4Mpixels (2014 x 2014)
- frequency: 7Hz
- attachment: long-distance microscope lens
- Cassegrain (x125)
- w/o, (w/) Barlow lens
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o)
Experimental condition

Measurement conditions:
- measuring location: x = 1500 mm at CL of test section
- material: ASO4 at Noga; d=75 um and 500-2000 um

Measurement parameters:
- pulse dt: 1000 us
- distance lens-object: 8x102 mm
physical size of visualized area: 90mm x 90 mm
physical size of CCD resolution: 0.04 mm/ pixel
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Material 1

- diameter: 75 um

- ASO4 at Noga(Takeda-shi)
- substrate of pyroclastic flow
- density: ~2300 kg m-3
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Material 2

- diameter: 500 — 2000 um

- ASO4 at Noga(Takeda-shi)
- substrate of pyroclastic flow
- density: ~ 2300 kg m-3
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Measurement of size and shape of
volcanic ash, d= 75 um

I | =l

1. Select a partide from the input image:
Frame 1 () Frame 2
2. Select the local threshold level (background to remowe)

0 D 100 sy

32%

3. Analysis:

an

Gray value as a function of position along minima and masimsa

Image size: 20482048 (0,0), 12-bits (frame 1) Threshold=1310 AT
Index: 48; Acqindex: 48; Time stamp: 6456 5 E
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Measurement of size and shape of
volcanic ash, d= 500-2000 um

1. Select a partide from the input image:

@ Frame 1 () Frame 2

2. Select the local threshold level (background to remove)

oo D 100 Auto select

31 %
3. Analysis:

i

Gray value as a function of position along minima and masims

Image size: 2048=x2048 (0,0), 12-bits (frame 1) ﬂ-Q-K\-\ it el [-J-—-_-A--_-/’t
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Measurement of movement of

volcanic ash, d= 75 um
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e
Measurement of movement of

volcanic ash, d= 500-2000 um
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Statistics of size, shape, orientation and
velocities of volcanic ash in the air
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Comparison of velocities w/ sand and  nteiwwwirte.cojploriginal imi

particles

1. diameter
ash: 50-2000pum
sand: 50-200pm
particle: 50-200um Rl N

2. density | e e
ash:2300kgrn3 Y ;Eﬁﬁéﬁu
sand: 2300kg m-3 . S
particle: 1000kg m3
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Comparison of velocities w/ sand and

particles
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X- y- comp. vel [ms'1]

Effects of size, shape, orientation on velocities
of volcanic ash in the air
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Conclusion
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