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G3 mission : simulate multimodal sediment disaster
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We translated above phenomena to “event chains”




Basic of the development of the MSD simulator
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Basic of the development of the MSD simulator
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Architecture of t

ne GIS-MSD Simulator
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Database (DB) system of GIS-MSD Simulator
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We designed the hybrid DB system
1. Physical based DB (Directory tree)
2. Logical based DB (SQL)
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Database (DB) system of GIS-MSD Simulator

Data are contains as 2 basic file format with 1 compressing format:
> geotiff (for raster data, binary e.g. X-band, DEM)

>
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IF/API between simulation engine & DB
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IF/API between measurement data & DB

IF/API was already developed and tested using
sakurajima observation systems
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User IF/API for simulations

)

- calculation contents

@

<€4— DATA
<4— COMMAND

calculation

iy containing

” : -] -
esult_preanalysi
-

DB-storage

Update DB

IF/API

- -inflow point
Data ‘ hydrograph
searching : *parameter
execute -DEM
T @ l @ Config data
(ods/xls/xIsx/csv)
seek.sh ~®  master.sh
— ey
S DATASHS | e R
L storage J
S~ —| /Search resul p || () Set dataset
L/ - Get data make_dataset.sh+- for - @
) - 1 ' calculation
| file -
LGIS-MSD } DB transfer
— S server input
: data_/ > 00 O(@ dataset
program }
L 'Trun_seq.sh +— Execute
- - ~— \ J L calculation
conf
L } "1’pre-post.sh
-ATA lysi I I @
—preanalysi /O data of Visualization | <

7 N
(server)
)
. tmp
Proc. Pyroclastic2D
calculation Lahar2D
N - |
L.
Translate
result to
result Geotiff

MSD Sim. Programs

10



Visualized image of the simulation output
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Development MSD Simulation programs

# We have developed 3 simulation programs

1. Pyroclastic flow
2. Stony debris flow
3. Lahar

Pyroclastic flow simulation were applied in Semeru volcano
— Introduce in G5 presentation

Stony debris flow simulation were applied in Merapi volcano

# And we prepare IF/API to connect other simulations

1. Puff model (from G4)
2. Runoff model (Mmiyata sensei's model & our model)
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Modified Stony Debris flow model to simulate Mud flow

100

=+ sediment A
8o I sedimentB

- sediment C

60 sediment D

~ sediment E

BB E EEH 7 #E(%)

20 ERBO
HEDT

0
0.01 0.1

Fine grain is assumed to effect of p

/,

04

0.35

0.3
o

# 0-25
1
% 0.2
Ho0.15
H

0.1

0.05

increasing (Nishiguchi et al., 2011). Calculate 4 °
the content ratio of fine grains. .

Experimental result shows the sediment

concentration is affected by grain size and its & 15

content ratio.

We modified equation to consider
fine grain concentration.

C-Cd+Cf, P=Cf/C
Cd: D LHIRE
Cf: #if D D LRRE

0 0.1

® sediment A . 3
(dm=3.9mm) p=1.25g/cm
® sediment B b
(dm=2.2mm) /
sediment C e
(dm=1.8mm)
sediment D
(dm=0.9mm) 4
| “®sediment E Takahashi eq.
| (dm=0.7mm)
| p=1.0g/cm?3
p=1.05g/cm3
0 0.1 0.2 0.3
tan®
®sediment A ®sediment B

sedimentC @®@sedimentD

®sediment E

®
oo ¢ %

0.2 0.3 0.4
2TWREC

13



==

Flow rate (m®/s)
s 8 8 8

o

LI LB ¥ L ITLINLETY Mesry

Development MSD Simulation programs
Applied Stony Debris Flow model to volcanic terrain
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Hardware & network of GIS-MSD simulator (BPPTKG)
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Key persons for handling GIS-MSD simulator
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SUMMARY

Introduced the basic of the GIS-MSD simulator
key components are DB engine, Sim. Engine, and IF/API

Designed the hybrid physical-logical DB system

Physical DB is suitable for tree structure data
Logical DB is suitable for large number of data
Hybrid physical-logical DB provides us both scalablility & portability

Developed IF/API and simulation programs

User can easily operate the simulator by IF/API
simulation programs are almost developed, it needs to develop the
IF/API

Installed hardware configuration for installing in Indonesia

The hardware installed in BPPTKG (YOG) and CVGHM (BDO)
We established network which enables a remote accessing
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[Future] Operating GIS-MSD Simulator
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