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Tsunami Inundation Modelling and MAP

TIMM #: Indian Ocean DEM Grids for ComMIT
Using ComMIT Global DEM or User-supplied grids
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Contents

1. How to create “Grid Bathymetry” in ComMIT?

2. Using ComMITserver bathymetry dataset for
inundation

3. Using GEBCO 30 arc sec + SRTM 1 arc sec in
“Cgrids” for inundation (given)

Target :

Comparison ComMITserver bathymetry and
another “free” DEM source (GEBCO &
o SRTM) for inundation purpose.
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ComMITserver dataset

The ComMITServer bathymetry dataset is derived from two sources:

« Bathymetry is from the ETOPO1 1 arc-minute gridded global relief model
produced by the NOAA National Geophysical Data Center. The ETOPO1
dataset is compiled from many different global and regional data sets,
evaluated and edited, and shifted to reference mean sea level vertically, and
WGS84 horizontally. This data has been INTERPOLATED FROM 60 ARC-
SECONDS TO 3 ARC-SECONDS to match the topography data set. This makes
it inappropriate for any use except training.

« Topography is from the CGIAR SRTM 90m version 4 digital elevation model
produced by the CGIAR Consortium for Spatial Information. This 3 arc-
second (~90 meters at the equator) dataset is a processed version of the
Shuttle Radar Topography Mission (SRTM) data created by NASA.
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Some Recommended Sources of DEM Data

Coverage Sources Type Links
Global ETOPO2 bathymetry, | http://www.ngdc.noaa.gov/maa/qlobal/global.html
topography
GEBCO bathymetry, | http://www.ngdc.noaa.qgov/mgg/gebco/qgebco.html|
topography
U.S. and its | NOAA bathymetry, | http://www.ngdc.noaa.qov/
territories topography, )
shoreline, http://www.nos.noaa.gov/
datum
USGS topography, http://seamless.usgs.gov
photography,
bathymetry
USACE bathymetry, | http://www.usace.army.mil
shoreline
State various various
agencies,
universities
Local region Local various various
Agencies
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Create Grid Bathymetry Using ComMITserver

St acehl: ComMIT: Community Model Interface for Tsu
Model Edit View Help

Qpen Model Run Ctrl+0

Close Model Run Ctrl+W

Close All Model Runs

Mew Model Run Ctrl+M

Copy Medel Run... Ctrl+C

Delete Model Run i x
Import Maodel Run Steps Create Model Run

Export Medel Run 1. Create Model Run

2. Select "A" Grid

Clear Model Results... 3. Select "B" Grid

Save Animation Frames . Select "C" Grid
5. Create Model Run R ) )
Save Time Series as ASCI| This wizard will help you create a new Model Run.
Save as Google Earth File - Start by entering a Model Run name below, and clicking "Next":
Create Composite Wave File
Add Event Ctrl+Shift+E .
Remove Evet For uniform purpose, please type
Publish Model Run (Tweb) Ctrl+Shift+P

Sources from Solution/Combination ”SO Uthj ava 1” (Wit h O Ut q U Otat i O n )

Custom Propagation Run

Exit

< Prev Finish Cancel
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Create Grid Bathymetry Using ComMITserver

bt X

Steps Select "A" Grid

1. Create Model Run
2. select "A" Grid
3. Select "B" Grid
4, Select "C" Grid
5. iCreate Model Run

-5.0000

Grid Extents: | 05,0000 | W 115.0000

-11.0000

Cell Size:
0.0333 (deg) 2,000 (@rcmin)
Number points, m«: 300 ny: 180 tot.i:lnte rvan:G ri d

File Mame: |southjava1GridA.most Browse

Show Cities

Hatd SHITE and diag Lo select a grid extent.
Hegh-resalulion dala is avallabiie in aress outlined by Back boves.

< Prev Finish Cancel

TEMPP 2025

unesco {f;‘i}ESCAP INCRAIS =

s

[}
=
@




TEMPP 2025

Create Grid Bathymetry Using ComMITserver

Clnr
MIT

Steps

Select "B” Grid

1. Create Model Run
2. Select "A" Grid
3. Select "B" Grid
4, Select "C" Grid
5. Create Model Run

-7.4000

Grid Extents: | 09,4000 | W 110.6000
-3.5000
Cell Size:
0.0083 (dea) 0,500 (@rcmin! 30.0 (arcse

MNumber points, nx: 143 ny: 131 b::iante rV&IJG ri d

File Name: |southjava1GridB. most Browse

Show Cities

NG

Had Shift and drag bo select a grid exdent.
Hogh-resolulion dala s availatiie in aress oullined by Dlack boves.
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Create Grid Bathymetry Using ComMITserver

Cnr
WIT

Steps

Select "C" Grid

1. Create Model Run
2, Select "A" Grid
3. Select "B" Grid
4. Select "C" Grid
5, Create Model Run

Grid C

77500 N
Grid Extents: | 1pa.7500 | w 109.9500 |E
-7.9500 5
Cell Size:
0.0008 (deq) 0.050 (arcmin)
Mumber points, nx: 240 ny: 240 tmali n te r\iélil:l G ri d
File Mame: |southjava 1fsridC.most Browse

Show Cities

Hed SHIEE and dreg Lo ssect & grid exbent.
Hoghrresobtoon dala i availabie in aress oullined by Black boves,

< Prev Finish Cancel
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Create Grid Bathymetry

Clnr
MIT

Steps

Create Model Run

1. Create Model Run

2. Seleck "A" crid

3. Select "B" Grid

4, Select "C" crid

5. Create Model Run

Model Bun Name:southjaval

A Grid Filename: C:\Users'\Hp\ComMIT\grids\southjavalGridh.most
B Grid Filename: C:\Users‘\Hp\ComMIT\grids\southjavalGridE.most
C Grid Filename: C:\Users‘\Hp\ComMIT\grids\southjavalGridC.most

{downloading from server)
{downloading from server)
{downloading from server)

Click Finish to create Model Run (this can take a whil). ..
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Create Source Model

Model Edit View Help

java stopped: step 0 0f 933 Jjava ~

Model Setup™ Propagation Max Amp  Grid Bathymetry Results Animation Results Extrema

Model Run: | C:\Users\Hp\ComMIT\scratchljava
Event:
Unit Sources IVI W = 8 . 8 Model Parameters
Total Magnit. 0.0050 | Minimum amp. of input offshore wave (m)

Name % Mag Apha 5.0 Minimum depth of offshare (m)
1042 8.3 7.400 01 Dry land depth of inundation (m)
io42y 8.3 7.400 0.000% | Friction coeffident (n%)
i0d27 83 7.409 Let A-Grid and B-Grid run up
043X 83 7.409 300.0 Max eta before blow-up (m)
043y 83 7.409 2.5700  Time step (sec)
043z 8.3 7.409 11200 Total number of time steps in run
i044x 8.3 7.409 4 Time steps between A-Grid computations
IMAY 8.3 7.409 2 Time steps between B-Grid computations

| lioddz 83 7.409

12 Time steps between output steps
045X 8.3 7.409
1] Time steps before saving first output step
045y 8.3 7.409
N 1 Save output every n-th grid paint
0452 8.3 7.409
AddfDel | |to Site “
Madal mitraat lnn
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Result Inundation using ComMITserver Bathymetry

java: Maximum Wave Amplitude in run [cm]
Maximum amptude in grid: 14826 om at lon: 109.7775kat: -7 8158 [er]

Massmum fooded area: 1096 km*2 | 00
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Create Grid Bathymetry Using Gebco 30
arcsec and SRTM 1 arcsec (given)

St acehl: ComMIT: Community Model Interface for Tsu
Model Edit View Help

Qpen Model Run Ctrl+0
Close Model Run Ctrl+W
Close All Model Runs
Mew Model Run Ctrl+M
Copy Medel Run... Ctrl+C
o %

Delete Model Run Wit
Import Model Run Steps Create Model Run

Export Medel Run 1. Create Model Run
2. Select "A" Grid
Clear Model Results... 3 Saloct "E" crid

4, Select "C" Grid
5, Create Model Run

Save Animation Frames

Save Time Series as ASCI| This wizard will help you create a new Model Run.

Save as Google Earth File - Start by entering a Model Run name below, and clicking "Next":

Create Composite Wave File

Add Event Ctrl+Shift+E .

Remve Even For uniform purpose, please type
Publish Model Run (Tweb) Ctrl+Shift+P

Sources from Solution/Combination ”SO Uthj ava 2” (Wit h O Ut q U Otat i O n )

Custom Propagation Run

Exit

< Prev Finish Cancel
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Create Grid Bathymetry Using Gebco 30
arcsec and SRTM 1 arcsec in C grids (given)

Steps Select "C" Grid

1, Create Model Run
2, Select "A" Grid M
3. Select "B" Grid

Grid Extents:
4. Select "C" Grid ol E
5. Create Model Fun 5

Cell Size:

0.0008 (deg) 0,050 (arcmin) 3.0 (arcsec] )
MNumber points, nx: 0 ny: [i} total:
File Mame: |southjava2GridC.most Bro
=
¥ @
Choose a grid extent to generate a new arid, or select "Browse™ to open an existing MOST grid. l
Desktop

mmmmmmm

To create “A” and “B” grids
@ File name: qridC.asc

"“ using same previously steps - . L. S
- 4 |
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St southjavaZ: ComMIT: Community Model Interface for Tsunami 1.8.1 - x
Model Edit View Help

b Start model southjava2 stopped: step 0 of 941 _J southjava2 w

Model Setup  Propagation Max Amp  Grid Bathymetry Results Animation Results Extrema

Model Run: | C:\Users\Hp\ComMIT\scratch\southjava2

Event:
Unit Sources Model Parameters
Total Magritude: | 8.8 Mw 0.0050 | Minimum amp. of input offshore wave (m)
5.0 Minimum depth of offshare {m)
Mame % Mag Alpha
i047% |8 3 7.400 0.1 Dry land depth of inundation {m)
io42y |8.3 7.400 0,000% | Friction coeffident (n?)
ind2z |8_3 7.400 Let A-Grid and B-Grid run up
i0d3x |8.3 7.400 300.0 Max eta before blow-up (m)
io43y a3 7.400 2590 | Time step (sec)
i0d3z |8-3 7.409 11300 Total number of time steps in run
i044x |8'3 7.409 4 Time steps between A-Grid computations
ioddy |8'3 7.409 2 Time steps between B-Grid computations
io44z a3 7.400
12 Time steps between output steps
io45x a3 7.400
- [v] Time steps before saving first output step
io45y a3 7.400
- 1 Save output every n-th grid point
io45z a3 7.400
Add/Del | |to Site -

Model output log
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Create Source Model

Model bdit View Help

b start model southjava2 stopped: step 0 of 941 _J southjava? b

Model Setup  Propagation Max Amp  Grid Bathymetry Results Animation Results Extrema

Model Run: | C:\Users\Hp\ComMIT\scratchsouthjavaz

Event:

Uit Sources IVI W - 8 . 8 Maodel Parameters

0.0050 | Minimum amp. of input offshore wave (m)

5.0 Minimum depth of offshare {(m)
Mame % Mag Alpha
1042x |8 3 7.400 0.1 Dry land depth of inundation {m)
042y |g_3 7.400 0.0009 | Friction coeffident (n?)
iod2z |8_3 7.400 Let A-Grid and B-Grid run up
i043x |8.3 7.409 300.0 Max eta before blaw-up {m)
043y 8.3 7.409 2,590 | Tme step (sec)
043z |873 7.409 11300 Total number of time steps in run
ioddx 83 7.409 4 Time steps between A-Grid computations
ioddy 8.3 7.409 2 Time steps between B-Grid computations
iod4z 8.3 7.409

12 Time steps between output steps
i045¥ 8.3 7.409

a Time steps before saving first output step
i04ay 8.3 7.409

i Save output every n-th grid point

045z 8.3 7.409

AddjDel | [to site -

Model output log
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Result Inundation using Gebco + SRTM

javaZ: Maximum Wave Amplitude in run [cm]

Masemuim ampbtude in god: 15347 om atlon: 1007779 kat: -7 8154 [cm]
Maxsmum fiocded area: 1326 km~2 00

400

FUrBLE

400

FB0E

200

0.0

Q.00

FBB0S

3.00

7.00

6.00

£

TEMPP 2025

Fens

108 TEOE 100, S00E 108 B40E 100, 880E 109.920E 0.0a

)

(FJESCAP INCDIS

I
2



Comparison Inundation between ComMIT bathymetry
with Gebco + SRTM

ComMITserver bathymetry
(ETOPO + SRTM)
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Guidance for Selection of Scenarios

e Selection of appropriate scenarios and magnitude may be based on the results of
PTHA which provides a range of maximum tsunami amplitude with a 1 in 2000-
year chance of being exceeded for each country for a low and high hazard source.
The table also provides information on the subduction zone segments that contribute
to tsunami hazard for each country.

Indian Ocean | 1/2000yr tsunami | Most Important
nation amplitude (m) | Subduction Zone Segments
low high
Bangladesh i 0.6 Andaman
Bn“Sh. Ocean 1.7 Andaman, Sumatra
Territory
Burma 1.1 1.5 Andaman, Sumatra
Comoros ; Makran, Andaman, Sumatra
Djibouti 2 Makran
India 1.9 3.1 Makran, Andaman, Sumatra
Indonesia 5.6 7.1 Andaman, Sumatra, Java and Sumba
Iran 2.7 Makran
Keny ; Andaman, Sumatra
Madagascar 1.0 2.2 Andaman, Sumatra, Java, Sth Sandwich
Maldives 2.2 3.0 Andaman, Sumatra, Makran
Mauritius 1.2 1.7 Andaman, Sumatra, Makran
Mayotte Andaman, Sumatra, Makran
Mozambigque ; 1.4 Andaman, Sumatra, Sth Sandwich
Oman 3.8 Andaman, Sumatra, Makran
Pakistan 2.8 Makran
Reunion 7 1.4 Andaman, Sumatra, Sth Sandwich
Seychelles - 1.2 Andaman, Sumatra, Makran
Somalia 7 1.1 Andaman, Sumatra, Makran
South Africa 1.6 Andaman, Sumatra, § Sandwich
Sri Lanka 2.9 3.7 Andaman, Sumatra
Tanzania ; Andaman, Sumatra, Makran
Thailand 1.9 2.6 Andaman, Sumatra
Umte.cl Arab Makran
Emirates
Yemen : 1.3 Makran, Andaman, Sumatra

Table 1: Summary of results for all the nations considered in the study for one particular
measure of the offshore tsunami hazard, the name of country is listed in the first column.
TEMPP 2025 The second and third columns show the maximum tsunami amplitude with a 1 in 2000
year chance of being exceeded for any point off the Indian Ocean nation shown in the first
column for the low hazard and high hazard assessments, respectively. The nations shown
in red have the highest (greater than 2m maximum tsunami amplitude in the high hazard

map) hazard at this return period. The nations shown in ¢ have the lowest (tsunami —_—

i : : . . b -

: amplitude is less than 1m in the high hazard map) at the 2000 year return period. The E SCAP —_—
fourth column lists the subduction zones which make the greatest contribution to the 1 in EEE?CO . INC Is —
2000 year hazard for that particular nation. i o BMKG



Guidance for Selection of Scenarios

e FEach country may consider selecting 4 scenarios from the table below run
inundation model using ComMIT. Based on the results of the model runs, a
composite inundation line may be generated for further hazard assessment

I I I

S0 248N 62.2 E Off Coast of Pakistan
24.8 N 58.2 E 9.2 Off Coast of Iran IOWave 18 Scenario ???

12.65 N 935E 9.0t0 9.2 Andaman Islands
7.2N 929E 9.0t09.2 Nicobar Islands
3.3N 96.0 E 9.3 Banda Aceh / Off North Dec 26, 2004 Event
Sumatra IOWavel8 Scenario???
1.93S 99.22 E 9.2 South of Sumatra
6.94 S 104.7 E 9.0to 9.2 Sunda Strait
104S 112.8E 9.1 South of Java
Mup“ Satelite \f;;l \ /l é.gff{m @ﬁtan S
Egypt m:an e PKW J? 73
= m“:h nolades Taiwan
s
» W e f _(
R ey £ ® Anddmandslands, Indla
e o T C-"Iirgﬁ Phlippine
\"fi { P Nléﬁhar islands Iﬁmd‘ﬂ'eglon
B Banda Aceh, indonesia} ¢ Kﬂﬂm‘, e
u“ ] J Caleties Ses
da/ x.,., Off North Sumatra , South SFsumatra
_\ fmﬂ*.w Sunda Strait, Indonesia - ; m“ -
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ComMIT Unit Sources for PTHA Suggested Scenarios

cut and paste into "Model->Sources from Solution/Combination"

. Off Coast of Pakistan
Mw 9.0, mk2-7, rows a-b, alpha=14.7839
14.7839*mk2b+14.7839*mk2a+14.7839*mk3b+14.7839*mk3a+14.7839*mk4b+14.7839*mk4a+14.7839*mk5b+14.7839*mk5a+14.7839*mkbb+14.7839*mk6a+14.7839*mk7b+14.7
839*mk7a

. Off Coast of Iran
Mw 9.2, mk4-10, rows a-b, alpha=25.284
25.284*mk4a+25.284*mk4b+25.284*mk5a+25.284*mk5b+25.284*mk6a+25.284*mkbb+25.284*mk7a+
25.284*mk7b+25.284*mk8a+25.284*mk8b+25.284*mk9a+25.284*mk9b+25.284*mk10a+25.284*mk10b

. Andaman Islands
Mw 9.2, i05-12, rows a-b, alpha=22.123
22.123%i05a+22.123%i05b+22.123*i06a+22.123*i06b+22.123*i07a+22.123*i07b+ 22.123*i08a+22.123%i08b+22.123*i09a+22.123*i09b+22.123*i010a+22.123*i010b+
22.123%i011a+22.123*i011b+22.123*i012a+22.123*%i012b

. Nicobar Islands
Mw 9.2,i011-18, rows a-b, alpha=22.123
22.123%i011a+22.123*i011b+22.123%i012a+22.123%i012b+22.123*i013a+22.123%i013b+22.123*i014a+22.123*i014b+22.123*i015a+22.123*i015b+22.123*i016a+22.123*i016b+22.
123*j017a+22.123*%i017b+22.123*i018a+22.123*i018b

. Banda Aceh, North Sumatra
Mw 9.3, i017-24, rows a-b, alpha=31.250
31.250*i017a+31.250*i017b+31.250*i018a+31.250*i018b+31.250*i019a+31.250*i019b+31.250*i020a+31.250*i020b+31.250*i021a+31.250*i021b+31.250*i022a+31.250%i022b+31.
250%*i023a+31.250*i023b+31.250*%i024a+31.250*i024b

. South of Sumatra
Mw 9.2, i024-31, rows a-b, alpha=22.123
22.123%i024a+22.123*i024b+22.123*i025a+22.123%i025b+22.123*i026a+22.123*i026b+22.123*i027a+22.123*i027b+22.123*i028a+22.123*i028b+22.123*i029a+22.123*i029b+22.
123*j030a+22.123*i030b+22.123*j031a+22.123*i031b

. Sunda Strait
Mw 9.2, i033-40, rows a-b, alpha=22.123
22.123*i033a+22.123*i033b+22.123*i034a+22.123*i034b+22.123*i035a+22.123*i035b+22.123*i036a+22.123*i036b+22.123*i037a+22.123*i037b+22.123*i038a+22.123*i038b+22.
123*j039a+22.123*i039b+22.123*i040a+22.123*i040b

TEMPP 2025 . South of Java

Mw 9.1, i044-49, rows a-b, alpha=14.7839

14.7839*i044b+14.7839*i044a+14.7839*i045b+14.7839*i045a+14.7839*i046b+14.7839*i046a+14.7839*i047b+14.7839*i047a+14.7839*i048b+14.7839*i048a+14.7839*%i049b+14.7
839*i049a
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C/

Conclusions

e Bathymetry and topography data (DEM) have important role for
tsunami modelling

 DEM data with high resolution will generate more detailed and
accurate inundation

* Detailed bathymetry and topography data is needed for tsunami
inundation modelling
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