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* The word tsunami was regitered in all
languages after Great Meiji Tsunami 1883.
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WHAT IS TSUNAMI?

A tsunami is a series of ocean waves of
extremely long wave length and long period

generated in a body of water by an
Impulsive

disturbance that displaces the water.
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CAUSES OF TSUNAMI

* Impulses are:

* Submarine Earthquakes
* Undersea Landslides

* Volcanoes

* Impacts of objects from outer space
(such as meteorites, asteroids, and
comets)
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EARTHQUAKE ZONES
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FAULTS: STRIKE SLIP
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FAULTS: DIP SLIP

Normal Faulting

a. A block of crust before faulting

b. After faulting. Note that the block
becomes longer.

c. An eroded normal fault. Note that the well
misses the gray layver completely.
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Reverse or Thrust Faulting

a. A block of crust before faulting.

b. After faulting. Note that the block
becomes shorter.

c. An eroded reverse fault. Note that

the well passes through several
layers twice.

Vertical motion of the plates

l
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The tsunami formed when energy from the earthquake vertically jolted
the seabed by several metres, displacing hundreds of cubic kilometres of
water.

Vertical motion of the plates anks Dr.
Mzr VIAEA Wattana (Thailand)
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Large waves began moving through the ocean, away from the
earthquake's epicentre. The tsunami's journey had begun.

Vertical motion of the plates Thanks Dr.
() 1AEA Wattana (Thailand)
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TSUNAMI AMPLIFICATION

In deep water the tsunami moved at up to 800km/h (500mph). When it
reached shallow water near coastal areas, the tsunami slowed but
increased in height.

Metres
10

Thanks Dr. Wattana (Thailand)
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Stromboli Eruption and Associated
Submarine and Subareial Landslide
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Stromboli Eruption and Associated
Submarine and Subareial Landslide
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Stromboli Eruption and Associated
Submarine and Subarelal Landslide
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NORTHERN SUMATRA (INDONESIA, INDIAN OCEAN)
EARTHQUAKE (Mw~9.0) of DECEMBER 26, 2004:
Source Rupture Processes, Slip Distribution Medeling
and Tsunami Generation

Frofrinary Ruypture Model Contributed e
Tuncay Toymaz, Onur Tan and Seda Yolsal

[stanbul Technical University, the Faoulty of Mines
Department of Geophysics = Seismology Section, [stanbeal

hetg s wnwrangeop o, edus e~ taymas Ssumatra

. NORTH SUILATRA THUMRAMI DEC. 26, To0. 5

DATE MARK
Dec. 26, 2004
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There are mainly two types of tsunami

effects:

1) Indirect Effect: The resonance of the enclosed
basins

2) Direct Effect: very extensive and disastrous
impact

— wave elevations and flow velocity are main
parameters causing damage !!!
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* The ampllflcatlon of tsunaml amplltudes at
coasts and resulting strong flow velocities

re main cause of impact by tsunami waves.
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TSUNAMIS CAN
‘ oS 1) drag the whole
structures

or their units at land or
vessels in the sea,

2) damage the buildings
with accumulated )

shoreline debris carried °

on the advancing wave \f
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TSUNAMIS CAN:

3) undercut
foundations and
pilings with erosion
caused by the
receding waves,

. e
:.Ganllng Simeulue Isiand B 02° 32.935° N 967 20.083" E
B ST SN e M L T -

4) overturn structures by -
suction of receding or
thrust of advancing ..

- waves S R =
{f@;ﬁ I A E A . = Laubang Village ; 02 26 021" N 96 15 a77" E 35
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ortance of Hydrodynamic Parameters
Maximum positive amplitude important for several

coastal regions.

Maximum current velocity important for scour,
erosion, deposition and debris drag.

Hydrodynamic load an instantaneous value during
inundation depending on water velocity and flow depth.
Since current velocity and flow depth are changing
independently, the maximum value of hydrodynamic load
also varies with time.

Maximum negative amplitude essential for the ships

and boats at shallow region since water depth decreases.

Flow depth another governing parameter for
hydrodynamic load.

(5 )1AEA
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2004 Sumalra Eathauake D10 min

NORTHERN SUMATRA (INDONESIA, INDIAN OCEAN)
| InreBARTEHQAIAKE (Mwry 9:0) of DECEMBER  26y2004x rcl-[1]

Source Rupture Processes, Slip Distribution Modeling
and Tsunami Generation

Preliminary Rupture Model Contributed by
Tuncay Taymaz, Onur Tan and Seda Yolsal

Istanbul Technical University, the Faculty of Mines
Department of Geophysics — Seismology Section, Istanbul

http://wer.geop.itu.edu. v /taymaz Ssumatra
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Location: Kuala Tadu (South of Meulaboh)

-. . P Eyewiiness Mr. Jurmadi (30yr fisherman) watched on
- H d B top of a Coconut Tree

. Eyewilness Mr. Maswandi (30yr fisherman) walched
040 07.740" N 96°07.738"E = on boal from offshore '
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December 26, 2004 Indian Ocean Tsunami Deposits at Medan coast
| ‘% IAEA (East of Sumatra) ch]
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Tsunami Deposits Method to detect

“old” tsunamis
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KNOWLEDGE MEANS LIFE

»Simeulue Island is at 50 km south of tsunami source with
~80 000 population.

» Loss of life is 8 In December 26, 2004

» They experienced a tsunami in 1907 after an earthquake.
They called it “Smong”.

»Smong means the invasion of sea after earthquake

» They always escape from the shore after the earthquake
considering that Smong comes

» They did the same after December 26 2004 event and
survived

(Duea  TSUNAMI = Smong .
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5, 2004 INDIAN OCEAN TSUNA
FIELD SURVEY AT NORTH OF SUMA -
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along coasts of Hudln Meulaboh cities, and Simeulue island wh

UNESCO I10C and also invaluable anl'sﬂr: and administrati

and Indonesian Army. The Russian su strenko ﬂ i..r-‘ ,4'-
participated and contributed the survey in Simeulue island and Medan. -
MAIN PAGE
Banda Aceh
™
EARTHQUAKE
Meulaboh Medan Malavs
~ ™
TSUNAMI SIMULATION
S!méu!ua \
SURVEY (JAN. 20-31, 2005) e
=5
{‘1 .Smmm
RELATED LINKS '
SUMATERA
SUPPORTERS
FULL REPORT OF FIELD SURVEY
ACKNOWLEDGEMENTS |
Survey performed by J aue::a
Ahmet Cevdet Yalciner, Dogan Perincek, Sukru Ersoy

Gegar § Prasefya, Rahman Hidayat, Brian McAdoo
SURVEY PHOTO GALLERY Site Prepared by Research Assistants: CEREN OZER & HULYA KARAKUS

UNESCO |IOC POST TSUNAMI FIELD SURVEY SUMATRA

J%nuary 15-30, 2005 Medan, Simeulue and Meulaboh
‘*fda_, yIAEA http://yalciner.ce.metu.edu.tr/sumatra/survey «
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26 December 2004, Sumalra Earthguake: 9850ses

Langkhawi, Penang

Kedah

Tsunamli Effects
in Malaysia

LAUT CHINA SELATAN
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05°17. 671 N 100“ 10. 981 E
Pasir Panjang Penang Island

Pasir Panjang beach where there was the border barrier behind the
beach to prevent evacuation. The people could not escape from shore
and 27 casualities at this location
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05°28.583 N*100° 15.941 E
iami Beach P@nang Island

Miami Beach in Penang where there is highway to prevent
access to evacuate. The people could not escape from the
shore and 23 casualities at this location only

(5 )1AEA =



34.74%N 100° 20:264E
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el

The protectlon wall and Iahd vegetatlon n Kampung TEpI sSungai
and the level of the water rise.

There was no damage and casualty behind this location

{@} (Note: 11 casualties and damages occured 50m to the
Qt\ I\!I f this point where there is no coastal protection. *
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Tsunami Behavior
In Maldives
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“Volcanic, Seismic, and Tsunami Hazard Assessment Related

to NPP Siting Activities and Requirements”
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“DAMAGE INVESTIGATION & HAZARD
ASSESSMENT IN JAPAN”
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SUPPORTED BY SPONSORS
« Civil Engineering Chamber of TURKEY
 Yuksel Project International Corp.
* Dolsar Ltd.
» Kiska Com.
 Cesas Ltd.
- METU

 Tohoku University (Profs. Shuto, Imamura
and Koshimura)

 Bogazici University
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MEGA TSUNAMIS IN JAPAN

= 869 JOGAN TSUNAMI

= 1611 KEICHO TSUNAMI

= 1896 MEIJI TSUNAMI

= 1933 RIYORI TSUNAMI

= 1960 SHIZUKAWA TSUNAMI (CHILE EARTHQUAKE)

(L) 1AEA
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PARYOREMINATO
AFTER THE 1896

MEIJI TSUNAMI

From field guide, 3'° International Tsunami Field Symposium,
April, 2010, Tohoku University, Sendai
Trin leaders: Nobuo Shuto Fumihiko lmamura



Pictures sold after

1896 tsunami - On right, people recovering bodies and
debris from sand.

From field guide, 3™ International Tsunami Field Symposium,

{f@fﬁ IAEA April, 2010, Tohoku University, Sendai

Trip leaders: Nobuo Shuto, Fumihiko Imamura



Ryori-Shirahama in 1933 shows the limit of control forest.
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Pine trees of 30 em diameter were
all cut off upstream. Inundation

was estimated over 10 m.

HEHER+T— MeMET.  Rodii s e E By 30
cm o Ef A pEiicif i T LD,

nternational Isunami Fielc
April, 2010, Tohoku University, Sendai

Trip leaders: Nobuo Shuto, Fumihiko Imamura
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1960/Chile/tsunami/ (Shizugawa)

From field guide, 3™ International Tsunami Field Symposium,

ﬂf{@f} |A EA April, 2010, Tohoku University, Sendai
gL\__,,,,l,__ Trip leaders: Nobuo Shuto, Fumihiko Imamura



Source Process of the 2011 Off the Pacific Coast of Tohoku earthquake
based on Strong Ground Motions (Preliminary) -
: Z2NIED

National Research ]ns!lmw for E:krthrwnr{ and Disaster Prevention

.ter wonsworcEpofEcomyercom

_} Fault Model 4[ oo’
- Strike © 195 degrees

- Dip © 13 degrees

- Size © 510km % 210km 4000

() Results

-Mo 1 3.28x1083Nm (Mw8.9
- Largest slip © 23m

This is a preliminary result

Eartquake Magnitude= 9.0 and it will be updated 3800
EQ Epicenter= 142.4° E, 38.3° N
Fault Lenght= 510 km

Fault Width= 210 km

) 3900

3700

Figure 1 : Stations used for 3600

Focal De pth: 32 km inversion (Red: K-NET stations,
Blue: KiK-net borehole stations)
i — and slip distribution. A red arrow
Fault Displacement= 29 m i bt apud

1 — — — — —

1
140°00° 141°00" 142°00" 143'00° 144'00° 145'00°

=

%. -

Figure 2 : Slip distribution.
Contour lines of slip every
5 m are displayed. The
arrows show the slip
directions and amplitudes
of the hanging wall.

2

Distance along dip (km)
=

2T - -

0 50 100 150 200 250 300 350 40 450 SO0
Distance along strike (km)

— [

10 m i

10




IAEA

Energy Distribution Map

En Yiiksek
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March 11, 2011 Honshu Tsunami  00:00:00 o —

First Wave
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Close up Simulation
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* A case Study from
* South China Sea






Source parameters and location

Epicenter of fault axis |119.64°E 13.6° N

Length of fault (km) 240

Strike angle (deg) 325
Width of fault (km) 60
Focal depth (km) 10
Dip angle (deg) 10
Slip angle (deg) 110
Displacement (m) 10
Height of initial wave |5.6
(m)

Maximum positive 3.6

amplitude (m)

Maximum negative -2.0
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PLATE TECTONICS IN MEDITERRANEA
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Kaynak: |00 UNESCO

E-W: 3900 km N-S: 1600 km
Area: 4 000 000 km 2
Max Depth: 4400 m
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LI Mw>7 ve 7 > Mw >6

Source: National Earthquake Information Center- NEIC
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EARTHQUAKES (1900-2002) SOUTH KYRETIA
RHODES DALAMAN ARC

DEPREM DEPREM TSUNAMI

BUYUKLUGU SAYIS| SAYIS|
(7.1- ) 6 1
(6.1-7.0) 45 2
(5.0 - 6.0) 352 2
TOPLAM 403 5

(5 )1AEA
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{f@i} IAEA Historical Tsunamis in Eastern Mediterranean






Energy Distribution in Aegean Sea after 4 hours simulations
(Grid: 900m, Faults lenght: 300km, Fault width: 10km)
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v 4000 years earthquakes

v 100 years measurements

v Historical data
¢ )
%ﬁ} l A E A Orta Dodu Teknik Universitesi Insaat Mahendislig Bslimi

Deniz Mithendisligi Arastirma Merkezi, Ankara TURKIYE



Unreqistered version, please register. www word-pdi-convert.com
i

Tsunami Scenario in Eastern Mediterranean

Kurkin, Zaytsev, Yalciner Animated by NAMI DANCE ver 1.0
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TSUNAMIS IN MEDITERRANEAN IN THE
HISTORY

EUROPE
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When GA (northern inclined) moves west to east, it is consisted
of strike slip, reverse, oblique, strike slip and oblique, total 5 small
segments

Unregistered werzion, please reqister. www word-pdt-convert.com
Skrike 200° Stoke 80" Swrike 85°
Dp T70° Dp @0 Dip 70°
ke 200" e Rake 185 Fake 150 Rake 185
Dp W Dip €0 "
Fake 125 Rake 180" - Black SE‘E
Pl-Normal
% | Swike 120" [ Strke 120
D o e e
B St ore270" | Rake 108° —
: = Dp @0
el Rake 180°
Rake 185" 7 B [—
-y —"":-,:—‘F_'ﬂ!———_._._---""f e ST
<~ - ' ) ,%.H_'"“‘*-__“__,d gy
Saros Gulf _ ey itasae] \ L
= i 1 “ N\ J-= T | [orke200" 1
—— S - "1‘_-__,..--' Di:r " = /
:JEFIH.EEEE' ‘ T i - Strike 200" Raks 105° 31"
Dip 0" — i Dp 70" T ,
L Raks 180" f”';’/ <:: Rake 270" gie :?E:::‘ "‘-.__:-‘"f“‘ -
40° - __,r-"'"‘-"_ ""'-...,_-_— —~— ~— ED"
- A7 0 50 100km
- F g T SN N G T M M I [ G |
i =1 29°
When Pl (southern inclined) moves, fundamentally total
_{ displacement is 5.0m, and vertically 1.3m. However, Pl has 4 e Flight-lateral faults ( (rake 180" )
segments with right-lateral Sirike slip, oblique, cblique and strike 3
.| slip from east to west e Oblique-slip normal faults ( (rake 195° )
| When Pl-Nomal moves independently normal slip

Neormal faults ( (rake 270° )

Oblique-shp reverse faults ( (rake 165° )

Fig. 5-3-2 Classification of faults and rake (Revised 2007 Feb. 07)
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TSUNAMIHAZARD ASSESSMENT

* Long narrow bays

* Breakwaters

* Ports

* Aquaculture

* Seawalls

* Structure types (wooden, conrete, RC etc.)

* Structure and street layout

* Rivers

* Low elevation coastal plains
Preparadness and Mitigation

(5 )1AEA



Infernational Atomic Energy Agency

Thank you for your attention
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OTHER REGIONS

Assyrians, Chaldeans, Hebrews, Hittites, Akkadians, Etruscans,

Minoans, Mycenaeans, Egyptians, Mesopotamians, Babylonians,

Sumerians, Nubians, Persians, Phonecians, Vencians, Genoans,
Arabs, Greeks, Romans, Ottomans

Plato, Socrates, Hammurabi, Aristotle, Alexander, Ceasar,
Cleopatra, Augustus

Pharaohs, Emperors, Kings, Queens and Sultans

(5 )1AEA
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WAR AND PEACE, OLIVE, GRAPE, DATE,
SUN, BEACH, BREEZE

15 20 29

CULTURE, ARCHAEOLOGY, ART, MUSIC,
THEATER, LANGUAGE, PHILOSOPHY,
OLYMPICS, POLITICS, DEMOCRACY, HUMANITY
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Map from |OC UNESCO

MEDITERRANEAN SEA
E-W 3900 km S-N 1600 km max

4 000 000 km ~
Depth max. 4400 m




Data Source, National Earthquake Information Center-
NEIC
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EARTHQUAKES AND TSUNAMIS IN THE
MEDITERRANEAN REGION

 Earthquakes for over 4000 years
* Instrumental seismicity for over 100 years

* Many important cities in the middle east
were destroyed by earthquakes

(5 )1AEA
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The locations of the tsunami events iIn the
{}@ﬁ IAE AEastern Mediterranean Sea



whwwy word-pdf-convert.co

x
oy s
&
Tioie
- [
4

= P !
Al |
Srraumii O S

B ey

SHIP WRECKS IN
THEODOSIUS HARBOR

U |RE—>§BUL




Constantinople, 330-413

-i'

o WErsI0n, |Z:I|EELSE$I“ er.

V /.

Church of the
oly Aposties

Y

o aqueduct of Valens

forum of
C omnatanting

Hippodrome

-
& i
e - -

Prﬂpﬂﬂ'fl:!.

*a of Marmara




Constantinople, 330-413 _#

.

i wersion, please regftter.

o=
.:i-"' F
. 4
Y 4

=

Church of the
4 Holy Aposties

2

o, aqueduct of Valens

C omnatanting

r

ippodrome

"i-__i".f i -
- -

Prﬂpﬂﬂ'fl:!.

a of Marm




Constantinople, 330-413

j

o WErsI0n, |Z:I|EELSE$I“ EI’.

V /.

Church of the
oly Aposties

Y

o aqueduct of Valens

Prﬂpﬂﬂ'fl:!.

a of Marm




Year1000+-20 AD

Was it a storm
tsunami ?

e

%7 Fie

»
oW
= i
- - e e
e &y O3
[ .
L

ora
Prof. Dr. Cemal Pulak

Texas A&M







60:20:4C

tionin MarmaraSea



IAEA

IN EASTERN MEDITERRANEAN
Since 1498:

90 tsunamis
Since 1610:
67 Earthquakes (Mw > 7)
133 Earthquakes (7>Mw>6)
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UNDERSTANDING OF TSUNAMIS BY
NUMERICAL MODELING

- Mathematical description of the problem with
Initial and boundary conditions and with
proper approximations and assumptions

- Solutions of the governing equations with
different techniques

- Simulation

- Analysis
(5 )1AEA
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Nearshore Parameters of tsunami

Height H=np
Length L
Local water depth /X
Duration/period T

(5 )1AEA
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Specific Terms:

Run-up: Vertical height a wave reaches above
a reference sea level as it washes ashore.

Wave height: Vertical measurement of the
wave before it reaches shore.

Flow Depth: Depth of the flow in inundation
Zzone

Inundation distance: Horizontal distance a
tsunami reaches landward from shoreline.
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UNDERSTANDING OF TSUNAMIS BY
NUMERICAL MODELING

- Simulation and Interpretation of computed
parameters

- Visualization by computational tools
- Assessment of tsunami impact in inundation zone
- Developing mitigation strategies

- Using them for training and educational purposes

(5 )1AEA
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* A model is -
If it computes the results

* A model is
If 1t computes the

results
(0)1AEA
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HISTORY OF NUMERICAL MODELING

* The TUNAMI code consists of;

* TUNAMI-N1 (Tohoku University’s Numerical Analysis
Model for Investigation of Near-field Tsunamis, No.1)
(linear theory with constant grids),

* TUNAMI-N2 (linear theory in deep sea, shallow-water
theory in shallow sea and runup on land with constant
grids),

* TUNAMI-N3 (linear theory with varying grids),

* TUNAMI-F1 (linear theory for propagation in the ocean
in the spherical co-ordinates) and

* TUNAMI-F2 (linear theory for propagation in the ocean
and nonlinear theory at coastal waters).

JNES Code
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MODELING EXAMPLE
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TSUNAMIS AND SENSITIVE STRUCTURES

» Power Plants (Nuclear, Thermal ..)
» OIl Terminals and Pipelines
» Passenger Terminals

» Fishery terminals and Small Craft
Harbors

» Commercial Ports
» Waterfront Megacities

(5 )1AEA
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TSUNAMIS AND NPP SITES

WE CAN NOT AVOID THE NPP FROM THE MARINE
AREAS (FROM THE MARINE DISASTERS)

PENETRATING THROUGH THE INTAKE PIPE AND DAMAGING THE PUMP
STATION

DAMAGING THE INTAKE AND DISCHARGE STRUCTURES

DAMAGING THE SHORE PROTECTION STRUCTURES, COASTAL FACILITIES
AND OTHER STRUCTURES AT THE SITE

EROSION AND DEPOSITION AT THE NEARSHORE AREA AND
PREVENT/DISCONTINUE THE FLOW SYSTEM FROM INTAKE TO DISCHARGE

(5)1AEA
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TSUNAMIS AND NPP SITES

HOW CAN A TSUNAMI EFFECT AN NPP

What and where are the tsunami source areas ?
What are the bathymetry topography resolution ?

For each Simulated source FOCUS ON NPP site

What are the arrival times of tsunamis from these sources to NPP ?
What are the level of runup and inundation at NPP sites ?

What are the level of rundown and sea withdrawal at NPP sites ?
What may be the shoreline velocities ?

What may be the level of erosion and deposition at the NPP sites?

(5 )1AEA
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HYDRODYNAMIC PARAMETERS
* Tsunami effect in the inundation zone Is

directly related to

1) maximum positive amplitude
2) maximum current velocity

3) hydrodynamic load

4) maximum negative amplitude
5) flow depth

(£ ) 1AEA
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TSUNAMIS EFFECTS IN NPP SITES

Water Level Rise and Fall
Water inundation and damage on vessels at marine facilities

Strong Currents
Damage on vessels at marine facilities

Forces
Damage on the structures

Sea water withdraw and drawdown

Can make the cooling water intake mouth be idle during
¢ )y Withdrawal. Hence the cooling system can temporarily be
ﬁg@i} IAEA disconnected from the sea.

--';-‘-'?—-
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TSUNAMIS EFFECTS IN NPP SITES

Scouring
Near the structures

Debris and debris flow

Eroded sand, mud and dispatched material are mixed with
the water and cause higher density of the flowing water.
Hence, the drag and impact force exerted by the tsunami

becomes much stronger than expected.

(5 )1AEA
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TSUNAMIS EFFECTS IN NPP SITES

Water Level Rise and Fall
Water inundation and damage on vessels at marine facilities

Strong Currents
Damage on vessels at marine facilities

Forces during tsunami
Damage on the structures

Sea water withdraw and drawdown

Can make the cooling water intake mouth be idle during
¢ ) y Withdrawal. Hence the cooling system can temporarily be
ﬁi@j IAEA disconnected from the sea. 210
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TSUNAMIS EFFECTS IN NPP SITES

Morphological changes (Erosion and Deposition)

Big shear forces at the sea floor cause deposition and
erosion. Eroded material is carried out and deposited at the
locations where the energy of flow becomes insufficient,
such as near marine structures and/or at the location of
intake mouth. The unexpected deposition may cause
problem of operating the marine utilities, or stuck the intake
mouth.

(5 )1AEA
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TSUNAMIS EFFECTS IN NPP SITES

Dynamic water pressure

Short time water level change and strong current can cause
the additional dynamic pressure at the shallow region. Due
to excess dynamic pressure, sea water can more easily
penetrate through the intake pipe of NPPs and inundates the
pumping station and also damages the electrical control

uni

B

he dynamic effect of the water pressure can damage

the structure and its components connected to intake pipe.

Resonant oscillations and seiches

Even small tsunamis may trigger resonance and cause
{g@ﬁ IAE A seiches inside the enclosed basins.
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TSUNAMIS EFFECTS IN NPP SITES

Close collaboration and experience sharing at
international level for

JNES-IAEA EBP Activities

v Training Programs

v Expert meetings

v'Development of guidelines

v Development of assessment methods
v Development of mitigation strategies

(5 )1AEA
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JAEA SAFETY REPORT °‘ INVESTIGATION & NUMERICAL
MODELING ON TSUNAMI HAZARD ASSESSMENT FOR
NUCLEAR POWER PLANT SITES

* Ahmet C. Yalciner & Ceren Ozer & Hulya Karakus
* Ocean Engineering Research Center,

* Department of Civil Engineering,
* METU, Ankara/Turkey

* Presented in Workshop on Tsunami Hazard Assessment
and Computer Code Application,

« |AEA-KEPRI, June 23-27, 2008

* And now in the finalization stage
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MEETING AGENDA OF ANTALYA MEETING

1. Feedback from the users on JNES Code for
convenience

2. Reporting Format
Comments and feedback on JNES Code

Small reflection from outer open boundaries

More powerful post processor

Better matching of depths at same points in nested domains
Dispersion, friction, viscosity effects

lteration limit control may be necessary

More user friend interface with graphic support for new users (GUI)
Improved fault rupture input (segmented and as time dependent)
Spectral Analysis of the outputs

PR Efﬂln the manual

=~ ransition from global to local coordinates
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DEVELOPMENTS
March 2009 (Antalya Meeting) organized by METu and
TAEK

Modeling Issues

Catalogue and literature survey on the historical tsunamis
Determination/development of bathymetryltopography data
Obtaining or developing the land use plan/map of NPP site in GIS
Determination of the near and far field tsunami sources

Computing the tsunami source parameters from estimated rupture
characteristics and/or landslide characteristics

Performing test runs and applications to Benchmark Problems
Determination of study domain(s) for modeling

Simulation and computation of all necessary tsunami parameters
Inundation Mapping

Interpretation of the results

wlpﬁl@ﬁmmaﬂnns and visualizations from source to NPP

eveloping data and specific information for NPP authorities
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oA i b 2l e



IAEA

DEVELOPMENTS

March 2009 (Antalya Meeting) organized by METu and TAEK
Modeling Issues
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Catalogue and literature survey on the historical tsunamis
Determination/development of bathymetry/topography data
Obtaining or developing the land use plan/map of NPP site in GIS
Determination of the near and far field tsunami sources

Computing the tsunami source parameters from estimated
rupture characteristics and/or landslide characteristics

Performing test runs and applications to Benchmark Problems
Determination of study domain(s) for modeling

Simulation and computation of all necessary tsunami parameters
Inundation Mapping

Interpretatlnn of the results

FlbRikddanimations and visualizations from source to NPP
Deuelnnmn data and enecific information for NPP authoritieas
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DEVELOPMENTS
June 2009 after Antalya Meeting)

Comments and feedback on Modeling

>
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Catalogue and literature survey on the historical fsunamis
Determination/development of bathymetry/topography data
Obtaining or developing the land use plan/map of NPP site in GIS
Determination of the near and far field tsunami sources

Computing the tsunami source parameters from estimated
rupture characteristics and/or landslide characteristics

Performing test runs and applications to Benchmark Problems
Determination of study domain(s) for modelling
Simulation and computation of all necessary tsunami parameters

Interpretation of the results

%I?Elggbanimations and visualizations from source to NPP
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ACHIEVEMENTS BY JNES AND IAEA

» International collaborations

» The assesment of tsunamis and their possible effects
on the sensitive structures

» Developments of Safety Guides for better and safer
design of sensitive structures against tsunamis

4
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GOALS

» Recent technologies
» Innovations

» Design techniques

» Close collaboration

» Safer Structures for better life standards for future of
humanity and confidence

(L) 1AEA
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Infernational Atomic Energy Agency

Thank you for your attention
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