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‘Quantitative VAFF (under development)
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Category Table of Ash Quantity for new VAFF

Category Table of Ash Quantity for Volcanic Ash Fall Forecasts

Contents Effects, Action and Preparedness
Category
t wed . ..
(ca ef;“f'”zt Ash thickness Ashfall condition™! Other effects
acco |f1g) © [Keyword People Driver
quantity) | o action] Ash on roads Visibility
Covered completely (He Puurﬁa“] Stay Indoors Feepoff driving Irsulator costed by
avy ashiall -

Z 1mm Azh worzen Clozure of roads or aiﬁﬁ?sh?lﬂrs:{ of
zymptoms of chroras Iimitation of speed for \Piﬁ-‘ater ua]lt}* na
azthma or pulmonary wehiclez are needed due be deteqriumted ¥

[ Stay emphysema, and may o poor wisibility by and water supol
Indoor‘s] cause trouble of eyes, | ashdall or blown—up ash. may be forcepdptg
noge, throat or 1
regpiratory organs of FuspEn
some healthy people. | | .
(‘;‘ I;;;b IUI'EII] Put on mask Drive slowly
= nearly obscured ISiie asTeal
< 0.1mm riy B —— _— Azh may worsen Vizibility may be reduced | Crops as rice may
and = ; symptoms of chrordc | when intense ashdall in be damaged. 2
Moderate < 1Tmm | asthma or pulmonary | short Hime 1= obzerved. Failway zervice
I emphys emA. Froad markings may be may be suspended
. obzeured. due to point faihire.
[ Attention]
Thindeposit Close windows Clean up
\ Ash adhers o windshield
: - MNormal one’ 2 clothing or Adh fash to Flight operation
Little < 0.1mm “r ¥ - (Slightty visibie ashiall) body. car’ zrxfdr;f;s}?ie?d nay iz suzpended®
| Ashin the Byes cauze reducton of
1 makes some pain. visihility.
h

#1 Photo by JaA, Kagoshima Prefecture and Minarmi-Rippon Shirbun (corp ).
#2 the Mt. Fuji Hazard Map Examination Committes (2004)
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Information System of VAFF

@)
™

Before Eruption  Ash-and lapilli-fall Eruption ended Ash-fall started at far
eruption occurred  started nearby volcano (Ash-fall continued) place fromvolcano
11:00 12:00 12:05 1210 1230/
- . Observation -
Wind Information Report Volcanic Ash Fall Forecast
above Volcano eportan i (VAFF, only Area)
Eruption ’
5~10min
volanicAsneal | opsevaton | VeleameASEL | yoianioAsh FaForcas
Eruption Eruption (VAEF) (VAFF, including Quantity)

This informationisissued
regularly (e.g. 3 hourly) and
informs an area of assuming
eruption where volcanic ash
and lapilli may fall.

This is reported
assoonasan
eruption occurs
and informs the
eruption start
time and plume
height.

WAEF informs ash-fall area, quantity
and lapilli-fall area within an hour
after the eruption.

In order to issue guickly, we have
prepared the predictions of several
assumed eruptive conditions
beforehand and use a prediction
which is most suitable condition to

the eruption for the VAEF.

nnm Tokyo Volcanic Ash Advisory
-l ¥ Japan Meteorological Agency

Center

WAFF informs ash-fallarea and
quantity predicted on the most
reliable eruption data.

VAFF will be
issued within
30 minutes
after eruption




Example of VAFF
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Ash-fall area

- yellow: ‘moderate’

- grey: ‘little’ 1100 =
Municipalities to be Q/
affected (N =

- bold line
(Forecast of cumulative
ash fall from eruption)
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High-sensitivity camera, weather radar,
meteorological satellite observations _...-"'?
-
- l’
Observation Reports Column height
on Eruption Duration

Eruption column model

¥

JMA Regional Atmospherc
Transport Model (RATM)

¥

Calculation for
the amount of tephra-fall

Mote: ‘

MEM [Mesoscale Model, 5 km) and LFM (Local o .
Forecast Model, 2 km) zre the WM& numerical Quantitative prEdIEi]ﬂn
weather predictionmodels based an NHM

[Nonhydrostatic Model ) I

NWP-GPVs of MSMILFM IR Calge] (o711 BT [oF-

(JMA-NHM) (wind velocity, etc.)
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‘Estimation of the Height of Ash CIoudﬁ'
from Radar Echo
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The JMA Weather Radar Network

@® Weather Doppler Radar (20)
B Doppler Radar for Airport Weather (DRAW) (9)
A Volcano (110)
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CAPPl images at 2 km height
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Vertical cross sections along the X-Y line
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Time-series Variation of the Height of Ash Cloud

—Tanegashima & Fukuoka weather Doppler radars (composite)

- - MTSAT-2 (brightness temperature)
—Camera (installed at about 7.6 km south of the volcano)
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' Quantitative Tephra Fall Prediction '
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JMA Regional Atmospheric Transport Model (RATM)

Time evolution of tracer particles during the time step At

-

~

o x(t+At) = x(t) + u(t)At +{u'(t) At
o y(t+At) = y(t) + v(t)At +{v'(t) At
o z(t+ At) = z(t) + w(t)At +Hw' (t)At

\_

J

Diffusion

Gravitational
settling

(u, v, w): Mean wind velocity (GPV of JMA-NHM)
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Initial Condition of JMA RATM @)

1. Shape of eruption column
Fan-shaped upward with entrainment [ Initial Distribution of }

coefficient 0.198 Tracer Particles

2. Total mass of eruption column
6.95x10°H*T (Morton et al., 1956)

T: Duration of eruption

T Sk

3. Grain-size distribution T

Log-normal with median diameter
0.25mm and standard deviation 1.0

Ell "

4. Diffusion time

Particle size (mm)

t: Elapsed time B ] | [

55000 11.043 1.270 0144 om7 Q002

5. Rising velocity

Linear with respect to height

fga' Tokyo Volcanic Ash Advisory Center
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Verification of Model Output (1)

Initial height estimated from Initial height estimated from
Camera data Radar data

BIME‘_ST 2011/01/27 06:00Z FT= 9:00
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ATMEST 2l'.'!11/01/2;iI 06:00Z FT= 9
| Volcanic ash
| @: observed
O: unobserved
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o Observation
+  Prediction (radar)
Predic’gion (camera)

Mass per Unit Area (g/m2)

Distance from Vent (km)
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3-D Measurement System using Camera Image |
(under development by Asia Air Survey Co., Ltd)
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Volcano with One Camera

3-D Measurement System enables observer to measure height
and width of ash column objectively by pointing screen.

O : pointed by observer
t : Measure height

=P . Measure width

Screen that displays camera image
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Volcano with Two or More Cameras

3-D coordinate of the intersection of two cameras’ lines of sight
(LoS) is calculated, and height and width are measured thereby.

2

LoS of Camera
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LoS of Camera 1

. LoS of Ca mefill,@
Camera 3

Camera l

Camera 2
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Volcano with Three or More Cameras

Observer can trace the outlines of ash cloud on each screen,
and then shape and volume are calculated thereby.

Traced by observer Traced by observer Traced by observer

ﬁ‘ﬁiuﬂ PR - ~\Ei. = e \ Ny - o ——
/ I

! P |

Cameral Camera 3

Ch

Cameral

-"|:| Camera 3

shape and volume
of ash column

I:IQ'

Camera 2 21
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Summary
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@/

Summary

» Prompt provision of quantitative VAFF is
socially required

» Estimated height of ash cloud is key input to
JMA-RATM

» Estimation using radar data improved the
model output

» 3-D measurement system would allow for
estimation of the volume of eruption column
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