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Volcanic gravity current simulations using G-EVER
volcanic hazard assessment support system
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G-EVER volcanic hazard assessment support system

1. Integrate eruption history, database, and simulation

2. Intelligent search system (easy to compare eruption styles,
patterns, and spatial distributions on the assessment system)

3. All Quaternary volcanoes in the world
(understanding eruption processes, display distribution of
each eruption products)

4. Estimate affected area and arrival time from
eruptions using numerical simulations
(evaluations should be done before the major eruptions)

5. Probabilistic estimation method
(potential risk assessment)

6. Real-time volcanic hazard assessment support system
(Real-time risk assessment, Online, any volcanoes in the world)
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G-EVER Volcanic Hazard
Assessment Support System
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Online system

User friendly interface
Overly using GIS

Intelligent search system

At any volcanoes in the world
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H/L vs Volume
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Online simulation using Energy Cone model A5 IR (Cleloel DEW

Cover all Quaternary
volcanoes in the
world (ca. 3300)

@il Ontake San

Search from the
volcano list

10m DEM (GSl) is
installed in Japan.
Precise evaluation

Simulation results
can be downloaded
as Shape and KML

Options

Retum io Re
Refing this S
Start a new £
Download re

Overlay on other
reference layers
such as Google

e Y : ) o _ 2 2 | oo and topographic
bR, ANTHILEZEDRE2014FBAREEROEE, RROKEIBERECSI - TERELL -
HICEENT S LA, 2HOER (BEETINEHERICEAS) PRHShBEARREREE | ap EAELTS
52 TW3, EFfl" AR OEHE. 20145082781 1 K524 EiR#. i eai . .
6 missing Links to major
'The beginning of phreatic explosions viewed from the NE. Note many ejected rocks in Photo by
front of ash columns and the tips of "pyroclastic flows" in the right foreground. ‘ F. Kaito, Sep. 27. 2014 VOICanO data baSeS

http //volcano. g -everl.org/
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Kuchinoerabujima pyroclastic flow on May 29, 2015
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Mass Conservation

dh 0hv, Ohv,
+ + =
dt 0x dy

Shallow water theory

Moment Conservation (x direction)

ohv, O(hv? + 0.5kg,g,h*) 0hv, T,
+ +
dt dx dy

= gxh — e lgzh (1
/5§+ﬁ§

Ux 0vy\ Ohg, . . .
* g)] tan p, —hkqpsgn (@) 5, sinui |gnore z-direction
flow movement

h : flow thickness, v, and Uy Velocity (x and y directions, average),
Up : basal friction, u; : internal friction

. Pitman et al. (2003)
Titan2D Patra et al. (2005)
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Titan2D

View titan output

final v* = v/v_g
42.959 [m/s] o
(723017,3.9737

Volcanic Hazard Assessment
Support System
Online simulation using Titan2D
V=2.7x10° m3
Flow thickness=1.5m
Internal Friction=35°

Basal Friction=12°

PILE_HEE|

http://volcano.g-everl.org/

Titan 2D (Pitman et
al, 2003) simulation
online

ASTER Global DEM
Cover all Quaternary
volcanoes in the
world

10m DEM can be
used in Japan

Possible to upload
own DEM.

Output files (6 types)

Source area, initial
velocity and direction
are shown on the
map

Evaluation of velocity
change, volume
effect, arrival time
and affected area

Real-time hazard
assessment
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Titan2D simulation (Kuchinoerabujima volcano)

Pile collapse case

"V =94x103m3
M= 32°
My = 23°

May 29, 2015 PF
case

V=26x105m3
M= 35°
My = 12°

PF reach NW and
WSW coast.

Column Collapse
case

V=25x10"m3
= 35°
bp = 14°

PF reach NW, WSW
and SW coast
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Titan2D simulation (Kuchinoerabujima volcano) Pile-collapse type
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Titan2D simulation (Kuchinoerabujima volcano) Column-collapse type
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Titan2D simulation (Kuchinoerabujima volcano) Column-collapse type
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WOVOdat, Caldera Collapse DBZ®
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- [ TFT2735(Tephra2, Hazmap),

Baim(Downflow), S5/7\v—JL(LaharZ)
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