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Around 40 Nations ( \ qres i
* Many are Developing \ <
Countries
* More thanl.5 Billion
Population
* More than 66,500 km
coastline

* Exposed to weather related
hazards, tsunamis,
earthquakes etc

« Coastal regions are densely populated and important focus of
development, therefore, very vulnerable to hazards as tsunamis.

- Efficient functioning of Early Warning Systems is one of the crucial aspects
of disaster risk reduction

» RIisk reduction is based on scientific knowledge and even the most
sophisticated scientific techniques have some degree of uncertainty.
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~ « Tsunami is a series of long period waves created by
an abrupt disturbance that displaces a large
amount of water

= ' What Causes Tsunamis?

o " 11%

Earthquakes 2%
5%
® | andslides
" 10% »

Volcanoes

Atmosphere 2%

® Other/Unknown

Thus, the tsunami warning system relies
primarily upon rapid earthquake detection
and characterization.
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Indian/O’cean T\u\nami of December 26, 2004

. o ,’":5;:‘:;;'"9;’% » The worst tsunami in recorded history
_ - on December 26, 2004
, O : Al 2 | > Magnitude 9.3 (second strongest
o O /41| earthquake ever recorded on a
._ Oy 4 ey, seismograph)
N\ g h | -im J > Lasted 10 minutes (longest lasting
i ¥ 5 g earthquake in history)
= B U | > 229,866 confirmed dead, which
: | . N includes 42,883 missing and never
T *' accounted for
L ] A R ; ... | | » More than $7 billion dollars damage

Reasons for huge loss.....

» Many nations in the Indian Ocean did not even recognize the word
“tsunami”

» None had tsunami preparedness programs in place

A\

Absence of a Tsunami Early Warning System (TEWS) in India

» lIgnorance of the natural signs of a tsunami led to inappropriate
actions




Indian/OIcean Tsunami of December 26, 20

| | » The worst tsunami in recorded history
on December 26, 2004

» Magnitude 9.3 (second strongest
earthquake ever recorded on a
seismograph)

» Lasted 10 minutes (longest lasting
earthquake in history)

> 229,866 confirmed dead, which
includes 42,883 missing and never
accounted for

» More than $7 billion dollars damage

Reasons for huge loss.....

» Many nations in the Indian Ocean did not even recognize the word
“tsunami”

» None had tsunami preparedness programs in place

A\

Absence of a Tsunami Early Warning System (TEWS) in India

» lIgnorance of the natural signs of a tsunami led to inappropriate
actions
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Potential Tsunamigenic Zones INCDIS

Tsunamis are primarily caused due to
large undersea Earthquakes.

For a tsunami to hit Indian coast, it is
necessary that a tsunamigenic
earthquake occurs and its
magnitude should be larger than M
7. Possible locations of such events
are enclosed in ellipse

Earthquakes with Slow Rupture
Velocities are most efficient Tsunami
Generators

75% of earthquake energy is released
in the circum-Pacific belt — 900
Tsunamis in 20t Century

20% in the Alpine-Himalayan belt — 6
Tsunamis in 20th Century

Historical Tsunami in India

12 Apr, 1762 (BoB EQ) — 1.8 M
31 Dec, 1881 (Car Nicobar EQ)
27 Aug, 1883 (Krakatoa) —2 M

26 Jun, 1941 (Andaman EQ)

27 Nov, 1945 (Makran EQ) — 12 M
26 Dec, 2004 (Sumatra EQ)

Landslides, Volcanoes & Meteor
Impacts can also generate Tsunamis
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Tsunami Risk Assessment

INCDIS
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* Depending upon the Earthquake location (Makran/Andaman-Sumatra Subduction Zone) the response
time for evacuation of coastal population could range between 10 min to few hours.

* As Andaman & Nicobar Islands situated right on subduction zone the available response time is very short

Makran Subduction Zone

 If Earthquake occurs at Makran Subduction
zone, Travel Time to nearest Indian Coast
(Gujarat) are 2 to 3 hrs

Andaman-Sumatra Subduction Zone
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If Earthquake happens at Nicobar Islands,
travel times to nearest coast (A&N Islands)
are 20 to 30 min
For Indian main land travel times are 2 to 3
hrs
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/ Detection
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Seismic Network

Tsunami Buoys Network
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Tide gauge Network

Observation Networks

GPRS

INMARSAT

Communications

Costal Vulnerability

Modelling

Dissemination

Participating Institutions

IMD, NIOT, ICMAM, SO,
NRSC, INCOIS

COMMS Tests
Tsunami Drills
Trainings
Publicity Material

Paleo-tsunami
Modelling
GNSS Data Use

Last mile connectivity

MHA, NDMA, Coastal States

TSUNAMI
RNINGS!!




India Tsunami Warning Chain =

Timeline (Minutes after EQ)

LDMO
Province & District Level
* Critical

Installations
Ports, Harbors
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Tsunami Ministry of Home
Warning Affairs (MHA),
Centre National Disaster Management
ONLY FOR Authority (NDMA)
DISTANCE -
TSUNAMI e Sirens /_
Local Radio /
TV
National
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|
Regional National Local
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Processing

Proceeding Output

From How Processing the input, decision making and How
whom received generating the output Wit 19 Whom disseminated

What

Timeline ~ Time out: EQ + x min E




Tsunami Early Warning Centre
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Heterogeneous Real-Time Data from a variety of Sensors
*Data Acquisition, Display, Processing, Archival

Numerical Modeling and Decision Support
Generation of Advisories and Dissemination
*Mission Critical - Infrastructure to be highly available




Off West Coast of Northern Sumaera
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» Real-time Seismic Monitoring Network of 27 broadband seismic stations

» Seismic data from International stations (GEOFON / IRIS)

» Data Acquisition, Processing, Auto location and Archival using Response SeisComP 3.0 and
Response Hydra 1.47

» Autolocation within 5 to 12 min of occurrence of an earthquake

» EQ parameters matching well with those put out by USGS / GEOFON

» 10 More stations have been installed and VSAT connectivity for real-time data reception is
under progress




~ Indian Tsunami Buoy Network  INCRIS

—
T ' ' ' : . . | »Indian Tsunami Buoys Network
e 1“»\_,. Tnds T = Real-time Network of 7 tsunami buoys in the
N fmii _ Indian Ocean
> 1 — ‘\ : = Qut of the total 7 stations, 4 occupied by
Il : 7 &.. A STBs and the remaining 3 stations by NIOT
*1 | S ] Buoys
4 ‘ = Data is being received in real-time via
\ A o acoustic & Satellite links
, “ ) e i = Seven tsunami buoys (STB01, STBO2,
- - STBO03, STBO5, ITBO5, ITB09, and ITB12)
et data sharing to NDBC/NOAA

STB2 Data Plot
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Indian Tide gauge Network
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@ | »Indian Tide gauge Network
‘xféw Gt g » INCOIS installed 36 tide gauge
"‘:mﬂ’x“"““"" g™ M A station along Indian coast line and
e g %‘\“ Islands
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* Sunda and Makaran Tsunamigenic Zones with extended
New Indian Ocean Model Domain with 3.2 million grids

 Application of Basic geophysical equations for
Calculations and generation of Open Ocean Propagation

Scenario DataBase (ABC of OOPSDB).

v" The Global geophysical relations for Seismic moment and Fault
parameters in Global subduction zones (Papazoches etal 2004)

v" The theory of Seismic moment and Moment Magnitude definition
(Scholz 2002) Mw=((Log10(M0))-9.1)*(2/3); Mo =p xLxW x D

Large Database of open ocean propagation scenarios
(oops db) covering both Tsunamigenic Zones generated
using TUNAMI FF in spherical coordinates
(https://github.com/tunamiff2011cuda/tunamiff2011) in

size35TB

Depending on EQ’s location and magnitude basic unit
source open ocean propagation scenario database

scenarios are either scaled up or down - ABC of OOPSDB

Expected Wave Arrival & Amplitude forecasts at 4380

Costal Forecast Points (CFPs) in the Indian Ocean Coast;

Operational Tsunami Forecast
— —— -— ——
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Model Output Parameters

* TI (Time of arrival of the minimum detectable positive
amplitude wave)

* T2 (Time of first exceedance of the Threat Threshold)
* T3 (Time of arrival of max_beach)

* T4 (Time when the last exceedance of the Threat
Threshold is forecast)

*  max_beach (Maximum Positive wave amplitude at the
shore line)

*  max_deep (Maximum positive wave amplitude in deep
water in each coastal zone)

* Depth (Depth of the water where the max_deep
occurs)


https://github.com/tunamiff2011cuda/tunamiff2011
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* Sunda and Makaran Tsunamigenic Zones with extended
New Indian Ocean Model Domain with 3.2 million grids
 Application of Basic geophysical equations for
Calculations and generation of Open Ocean Propagation

Scenario DataBase (ABC of OOPSDB).

v" The Global geophysical relations for Seismic moment and Fault
parameters in Global subduction zones (Papazoches etal 2004)

v" The theory of Seismic moment and Moment Magnitude definition
(Scholz 2002) Mw=((Log10(M0))-9.1)*(2/3); Mo =p xLxW x D

EQ location map

-
= - e :
3 p
'\,—__.\\ - '@'
> L8 \
1% A ‘\‘\w A >. Ao
) A el L
\} T 24 :.:.- o '(:ﬁ
.‘, '?" L : "\ . |
. ‘ '
L~y ,
i

Operational Tsunami Forecast
- - — - —
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Model Output Parameters

* TI (Time of arrival of the minimum detectable positive
amplitude wave)

* T2 (Time of first exceedance of the Threat Threshold)
* T3 (Time of arrival of max_beach)

* T4 (Time when the last exceedance of the Threat
Threshold is forecast)

*  max_beach (Maximum Positive wave amplitude at the
shore line)

*  max_deep (Maximum positive wave amplitude in deep
water in each coastal zone)

* Depth (Depth of the water where the max_deep
occurs)


https://github.com/tunamiff2011cuda/tunamiff2011

Operational Tsunami Forecast for Global INC@IS

Real time Model Launch for Global Earthquakes(RML GE) of Magnitude M >= 8 0

* Tsunami Model - Numerical simulation of Far-Field tsunamis using TUNAMI-FF (Tohoku University’s Numerical
Analysis Model for Investigation of Far-Field tsunamis) made operational with CUDA GPU computations. Currently
15 to 20 min of computational time for a single simulation on HPC with CPU parallelisation of OMP. (TUNAMI FF
User Manual: https://mega.nz/#FloghVVA4a!lVPdVav4bQQVsJTuYbMIOFw)

—

+ TUNAMI-FF simulates all stages of a tsunami from the origin and the propagation (in the linear approximation of
the long-wave theory in spherical coordinates) in the ocean to the arrival at the coast and wave amplitudes at
beach (~ 1 m water depth) by application of Greens' law

National Threat Map

Regional Threat Map
"%

W

—

Predicted deep-water tsunami amplitudes (m)

User Manual: https://github.com/tunamiff2011cuda/tunamiff2011
Source Code: https://mega.nz/#FloghVVA4alVPdVav4bQQVsJTuYbMIOFw, |

@ INCDIS
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; I Coastal_districts
i Coastal states
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1 +The spatial dataset of CFZs are

generated using GIS

ssEach CFZ is represented by a buffer of
50 Km in width (across the coast and starts
from caostline

s The CFZs are reappropriated to match
one or a group of coastal districts to enable
easy use at the local administrative level
sIn case of smaller districts & gulfs, a
group of districts have been clubbed into
one coastal forecast zone.

ssFor Islands circular buffer zones of 50 km
generated

e
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District/Region
Name

Name of the District

State/Territory

Name of the State/Territory

EWA

Expected Wave Arrival in IST

MWH

Maximum Wave Height in
meters

Status

Areas under Warning /Alert/Watch
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National Threat level Info and Mapped actions

4R7|a/gnTtu
de
(Mw)

Qualitative Tsunami
Evaluation (Based on
Earthquake Information)

Mw > 6.5

Possibility of triggering of potential
tsunamis

Quantitative Tsunami Evaluation
(Based on Pre-run Model Scenarios)

. 4

ETA <60 mins

ETA > 60 mins

ALERT |

M

0.5t02 ALERT

EWA Threat Status EWA (M) Threat Status

0.5to 2 WATCH

0.2t00.5 WATCH

0.2t0 0.5 WATCH

Quantitative Tsunami Evaluation (Upon
Confirmation of Tsunami generation & Based

on Pre-run Model Scenarios)

EWA (M) Threat Status
: e
0.5t0 2 ALERT
0.2t0 0.5 WATCH

ETA: Estimated Tsunami Arrival times ; EWA — Estimated Tsunami Wave Amplitudes (Max_beach)

3
4



Standard Operating Procedure

INCDIS
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* The Indian Tsunami Early Warning Centre (ITEWC)
services for an event commence whenever an
earthquake is recorded with M > 6.5 within the Indian
Ocean and M 2 8.0 outside of the Indian Ocean

* Uniquely designed SOP for generation of timely and
accurate tsunami bulletins to handle both near-
source and far-source coastal regions

* Based on proximity of a coastal zone to the
tsunamigenic earthquake source regions and
Expected Wave Heights from Models

* 4 Threat Levels corresponding to different public
responses and mapped to NDMA guidelines

SOP - Public Response and Threat Levels in Bulletins

Public should be advised
to move inland towaerds

MoES, MHA, NOMA,
NCMC, NDRF

higher grounds. Vessels Battalions, SEOC, DEOC,

should move into deep Public, Media

Ocean

Pubiic should be advised MOoES, MHA, NDMA,

to avoid beaches and low- | NCMC, NDRF

lying coastal aress. Battalions, SEOC, DEOC,
ALERT Vessels should move into | Public, Media

deep Ocean

No immediate action is MoES, MHA, NDMA,

required NCMC, NDRF

Battalions, SEOC, DEOC,

™ Media

All clear determination to
be made by the local
authorities

MOES, MHA, NDMA,
NCMC, NDRF
Battalions, SEOC, DEOC,
Public, Media




Tsunami Decision Support System INCDIS ‘

» Decision Support System 2016:

Dash Board

v'Captures real-time earthquake information from multiple
sources and display earthquake location with focal mechanism
Situation Analysis

v'Access to Open Ocean Propagation Scenario Database
(OOPS DB) in optimized way

v'Near real time Tsunami Model launch with available Focal
Mechanism for Open Ocean Propagation results
Observation Analysis

v'Real-time access to all National and International Sea level
stations data

v'Real-time calculations of residual data

v'Sea level inversion to get slip distribution of tsunamigenic
source

Situation Analysis



Product Formats & Dissemination INC®IS

' GTS

> Notification Messages are issued in text format
> Bulletins are generated in both text and HTML formats on the websites
> Graphics are generated in jpg or png format on the websites
> Spatial data is also available in dbf format on the websites
All 25 Indian ocean rim countries ]
~
MHA, NDMA, MoES, NDRF Head quarters, IMD & CWC J
\

Principal Secretaries (Revenue) of Andaman & Nicobar Islands, Andhra
Pradesh, Gujarat, Goa, Karnataka, Kerala, Maharashtra, Orissa, Tamilnadu,
\West Bengal, Lakshadweep and Puducherry )

~

(

DROs of Srikakulam, Vizianagaram, Visakhapatnam, East Godavari, West

\Godavari, Krishna, Guntur, Prakasham, and S.PS Nellore y

4 R

|-10 NDRF Battalions, ALL control rooms of A&N Islands, HQWNC,
HQENC, HQANC, HQSNC, NOIC Tamilnadu, Gujarat, West Bengal,
NPCIL, Mumbai, Madras Atomic Power Station, Tarapur Atomic Power
Station (1&2, 3&4), Kudankulam Atomic Power Unit, SHAR, MRCC, Coast
Guards, Port Officers, Coastal Industries (Reliance) Media & Public

subscriptions




Bulletin Types & Content I

/ T((i) Tsunami Exchange and (ii) Tsunami Public

Bulletin- |

l EQ info, Tsunamigenic poten.

Tsunami Exchange ]

Bulletins

Bulletin-2, 3,4. ...
TI,T2,T3,T4,
Max_beach, Depth,

Ohs

Final Bulletin
Threat Passed

L
|

~

“

Tsunami Public

Bulletins

Bulletin-1
EQ info, Tsunamigenic
potential

Bulletin-2, 3,4....
T2,Max_beach, Obs

Final Bulletin ]

Threat Passed




Bulletins & Timelines

INCDIS

\\/
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Time of issue

Bulletin Information (Earthquake Origin
time as T,) minutes
Preliminary EQ Parameters and LAND / NO THREAT Information based on EQ
Bulletin-1 Location, Magnitude & Depth. 10
(Tsunami genesis) Preliminary EQ Parameters and Qualitative Tsunamigenic potential based on 0
EQ Location, Magnitude & Depth
Preliminary EQ Parameters and NO THREAT Information from Model Scenarios
Bulletin-2
Preliminary EQ Parameters and Quantitative Tsunami Threat (WARNING / To+20

(Potential Threat)

ALERT / WATCH) Information from Model Scenarios

Bulletin-2
Supplementary - xx

Revised EQ Parameters and Quantitative Tsunami Threat (WARNING / ALERT /
WATCH) Information from Model Scenarios - If revised EQ Parameters are
available much before the real-time water level observations are reported.

as and when revised
earthquake parameters are
available or after Earthquake
Elapsed Time + 60 mins

Bulletin-3
(Confirmed Threat)

Revised EQ Parameters and Quantitative Tsunami Threat (WARNING /
ALERT / WATCH) Information from Model Scenarios and Real-time water level
observations indicating Tsunami Generation.

as and when the first real-
time water level observation
is available

Bulletin-3
Supplementary — xx

Revised EQ Parameters and Quantitative Tsunami Threat (WARNING / ALERT /
WATCH) Information from Model Scenarios and Real-time water level
observations indicating Tsunami Generation

Threat PASSED information for individual Zones

Hourly update / as and
when the subsequent real-
time water level
observations are available

Bulletin-4
(Final)

Issued when water levels from multiple gauges confirm that no significant
tsunami was generated.

120 minutes after a significant tsunami passes the last Indian threat zone; Final
bulletin and no further bulletins will be issued unless additional information
becomes available

Issued 2 hours after last
arrival time in the Indian
coast of a wave over 0.5m:




Tsunami Events Webpage (WWW.incois.gov.in)
/ /

ESSO - Indian National Centre for Ocean Information Services
INCDIS

ESSO &7y | Home | Annual Reports | Vacancies | Tenders | Lbrary | Feedbac Siternap | Contact Us

Organisation  Services Data & Information Ocean Observations  Modelling & Research  Satellite Oceanography  ITCOo

ble Vice President of India

FLASH UPDATES oo atest Earthquake/T sunami Information Bulletin *F*

eo0e000 f) Latest News

Our Mission Services

To provide ocean information and 150 9001:2008 Certified QMS (PFZ, OSF and TEWS only) “List of Selected Candidates for the
advisary services to the society, industry, ITCOocean-Training Course on ¥Fish
government and scientfic  community POTENTIAL FISHING JCEAN STATI [SUNAMI EARLY catch Time-Series Forecasting with R
through sustained ocean observations 7ONES ORECAS WARNINGS during 24 - 28, September 2018

and constant improvements through
systematic and focused research

—~— p

L J
L Awards
—
Potennal fishing zones in Integrated Indian Ocean nimizing loss due m‘ National Award for Excellence 2018 by
the seas Forecast Sysvem oceanographic MokS N
;‘1' more F-1ll| re F'ra'lrlu‘l- roung Resear e WA 013 by

MoES N




Tsunami events Webpage /IM@S

T

( Indian Tsunami Early Warning System |Nc§|s

-0 Ministry of Earth Sciences - Government of India
ESSO

Home  Real-Time Data Montorings  Tsunami Events  StormSurgev  About Tsunamiw  Tsunami Knowledge Banks  Tsunami Ready

IOTWMS Service

Home [ Real-Time Data Monitoring [ Seismic/Tsunami Events

1 Seismic Activity for past 90 days with magnitude 2 6.5M

24 Jan 2021 05:06:00 South Shetiand |slands 61.83S 56.66W 10,0 7.0M ; -
Cxchange
Pubtic
21 Jan 2021 17:53:.00 Talaud islands, Indonesia 488N 127.48E 109.0 7.1 R
cxcha - ~
-~ ~ v[ 1 |

https://tsunami.incois.goV.iIn/TEWS/
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TSURAM BULLETIN MUMEBER 1
IMDIAN TEUMAM EARLY VWARNING CENTRE INCOIS HYDERABAD (ITENC)

ISSUED AT 0835 15T Wednesday 05 September 2018

< ERRTHQUAKE BULLETIH ...

Location Map |B1{070, E1T

EARTHQUAKE INFORMATION

Magnitude (Preferred) : G5 M

Depth: 10 km

Diate 05 Sep 2018

Crriggin Time: 0z30 15T

Latitucle: 33N

Longitude: 95 E

Location: Motthern Sumatra, Indonesis

EVALUATION

Earthguakes of thiz size sometimes have potential to generste tzunamis. However, o far there iz no confirmation about the triggering of a tsunami. An investigation iz under way to determine if & tzunami has been triggered. [TEWWC
IMCOIS will monitar sea level gauges near epicenter and report if any tsunami wave activity has occurred.

ADVICE

This iz only & Headsz-up message to the nationaliztatedocal authorties and dizaster management offices. No immediste public action is reguired. Thiz Bulletin is being izsued a5 an advice, Only national’statedocal autharities and
disaster management offices have the authority to make decizions regarding the official threst status in their coastal area and any action to be taken in response.

Additional bulleting will be issued by ITBWC INCOIS for this event as more information becomes available.

CONTACT INFORMATIOHN
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Inclian Tsunami Eatly VWarning Centre (ITEWC)
Inclizn Mational Certre for Ocean Information Services (INCOIS) . : K
Address"0cean YValley", Pragathi Magar (BO), Mizampet (S0), » : ! )
Hyderabad - 500 090, Indiz.
Tel: 91-40-23395011

Fax 91-40-23895012

Email: tzunamig@incoiz. gowin

Website; weaweincois.govin



Indian Tsunami Early Wamning Centre

TSUSAS BULLETIH RUBBER 2

AR TSLBLAMI EARLY WARNNG CENTRE RNCOES HY DERARAD (TEWC)
[SELED AT 0845 5T Wecnesosy 05 September 3018

== TEST TEST TEST TEST TEST TEST TEST TEST TEST =
1t THIS 15 NOT & REAL TSUMEMI EVENT ==

~FOTEMTIAL THREAT TO MDIAN COAST.

0TI Teumami Informiation _[iul\d;rh _‘I‘-d'l'iuln'q

EARTHOUAKE INFORMATION (Reyis ed)

Engniuce (Pretfenned) : BE M

ettt 10 kn

Duabe - (65 Sap 2018

Origiry Tie: [ezn 5T

[E 33N

Longdude %E

Locabon: Northern Sumalra, Indonesia

EVALUATION

Enrthquale:s of fhis size are copable of generating fzunamis:. However, 20 far fere iz no confirmation about fhe friggering of o tsunami. An irvestigation iz under wary bo deberming if o fsunomi baes been triggered. ITESC will monibor
=5 bervel gauges and regort if any 1sunami wave activity has ocourred. Based on pre-nun modsl scenanos, tha oones listed beloer are POTENTIALLY UNDER THREAT.

TSUHARI THREAT FOR THE INDIAH OCEAR

Thee kst belborwr shows the forecast arrival time (T) of the first wave estimaled fo excesd 02 m ampliude o e beach in each zone, and e ampliuds of the macimum beach wave preciciad for the zone. Tones whers fhe esimated
wiave amplludes are less Ban 020 &l the baach a2 ndl shown.

The st i grouped by Stabe (iphabetic order ) and ordered accordng bo the: earbest esimated times of armval ot the beach.
Flease be sware el actusl wive srrival limes méy drfer from hoge beko, sndd he inlisl o many ool b the bargest, A Bsunemi i 8 Serieg of wenes and the line betwaen sucoeiive wints can be five minues i ons hour,

Thethreat is deemed bo hewe pessed teeo hours after fhe forecast fime for last excesdance of the 0.5m et threshold Jor a zone. Az local condiions can cause a wids variaion intsunami wave action, CANCELLATION of national
warmings and ALL CLEAR determination must be mad by naionalistaledosd suthiriies

Contd...



IMCIA
IMCIA
MDA
IMCIA
IMCIA
INC1A
INCIA
IMDIA
IMCIA
INCIA
IMCIA
IMCIA
MDA
IMCIA
IMCIA
MDA
IMCIA
IMCIA
INC1A
INCIA
IMDIA
IMCIA
MDA
IMCIA

ANDAMAR AND MICOBAR [MDIRA, POIMT 03-5ep-2015 09:08 24 1.0 47
ANDAMAN AND MCOBAR KOMATRA, & KATCHAL ISLAND 05-5ep-2015 09:33 25 1.0 42
ANDARAR AND NICOBAR CAR MICOBAR 05-Sep-2016 09:51 1.7 0.6 46
ANDAMAR AND MICOBAR LITTLE ARDAMAR 03-Sep-201810:10 35 13 Ll
ANDAMAN AND MCOBAR BARREN ISLAMND 05-5ep-201510:11 0.3 0.1 167
ANDAMAN AND MICOBAR PORT BLAIR 05-Sep-201510:20 23 na =
ANDAMAN AND MCOBAR NARCONDAM ISLAND 03-Sep-201810:27 03 0.1 42
ANDAMAN AND MICOBAR HAVELOCHK 03-Sep-201510:29 1.3 0.4 43
ANDAMAN AND MICOBAR NCRTH SENTINEL ISLAND 05-Sep-2015 10:34 1.3 0.6 36
ANDAMAN AND MCOBAR RANGATH BAY 03-Zep-2015 10:44 1.3 0.4 a7
ANDAMAR AND MICOBAR DIGLIPUR 03-5ep-201510:59 10 03 48
TAMIL MADLU POOMBEUHAR 05-5ep-2015 11:28 18 0.& 36
TAMIL MADU CUDDALCRE 05-Sep-2016 11:25 1.3 0.3 33
TAMIL MADL PUDUCHERRY 03-5ep-2018 11:28 15 06 33
TAMIL MADLU hl AR AN AR 053-5ep-2015 11:29 1.3 0.6 40
TAMIL MADU KARAKAL 05-Sep-2016 11:35 15 0.4 29
TAMIL MADL ENMORE 03-5ep-2018 11:36 18 na 34
TAMIL MADLU CHERMAI 05-5ep-2015 11:38 18 0.& 33
TAMIL MADL tAHABALIPLIR M 05-Sep-2015 11:40 21 na 32
ANDHRA PRADESH SRIHARIKOTA, 03-5ep-2018 11:42 24 1.0 kT
ANDHRA PRADESH A CHILIPATRARM 03-5ep-2015 11:48 14 0.& 44
ANDHRA PRADESH KAKIMNADA 053-5ep-2015 11:55 12 05 30
TAMIL MADU MAGARATTINARM 05-Sep-201612:03 14 0.6 33
ANDHRA PRADESH HALIMGAPATRAM 03-5ep-201812:08 16 v 30
ANDHRA PRADESH WIS AKHAPATNARM 053-Sep-201512:10 10 0.4 3
ORIZSA PURI 05-Sep-201612:14 08 0.3 33
ORIZZA GOPALPUR 03-Sep-2018 12116 12 0.3 7
ANDHRA PRADESH PERUPALER -Aen-201512:19 10 0.4 35
CFz

Information with Threat Status

Contd...
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Indian Tsunami Early Warning Centre

TSUNAMI BULLETIN NUMBER 3

NCLAN TSUNAMI EARLY YWRRNING CENTRE INCOES HYDERABAD (ITEWC)
ISSUED AT. 0845 IST Wedresday 05 September 2018

= TEST TEST TEST TEST TEST TEST TEST TEST TEST™
e e e e o

«CONFIRMED TSUNAMI THREAT TO INDIAN COAST...

FARTHOQUAKE INFORMATION (Rewised)

Magnbuce (Preferred)
Degtit

Dete:

Ceign Time:

Lattude

Longtude
Locaton:

EVALUATION

The real time water level Cbservations from sea level netwark are reported as folowing

Wava Arrival (I5T)

05-Sep-2018 08 5500 ”80

Confirmed
tsunami
Observations

Contd...



Courtry

DI ANDAMAN AND MCOBAR IMDIRA POIRT 05-Gep-2015 08:32 80 35 47 Warning.
DI ANDAMAN AND MCOBAR KOMATRA, & KATCHAL ISLAND 05-Sep-2015 08:55 BT 26 42 “Warning
INDIA ANDAMAN AND NCOBAR CAR NICOBAR 05-Sep-2015 09:14 348 15 46 “Warring
DI ANDAMAN AND MCOBAR LITTLE AMDAMAR (05-Sep-2015 09:32 52 30 41 “Warning
INDI ANDAMAN AND MICOBAR PORT BLAR 05-Sep-2015 09:37 42 16 54 Warning
DI ANDAMAN AND MCOBAR BIARRER ISLAND 05-Sep-2015 09:41 1.4 0.3 167 ket
DI ANDAMAN AND MCOBAR HAVELOCK 05-Sep-2015 0946 35 14 43 “Warning
INDIA ANDAMAN AND NCOBAR NORTH SENTINEL [SLAND 05-Sep-2015 09:52 32 13 6 “Warring
DI ANDAMAN AND MCOBAR RANGATH BAY 05-Gep-2015 09:55 35 1.2 57 Warning.
INDI ANDAMAN AND MICOBAR NARCONDAM ISLAND 05-Sep-2015 09:56 1.4 04 42 Alert
INDIA ANDAMSN AND MCOBAR DIGLIPUR 05-Sep-2015 10:01 148 06 43 Alert
DI ANDAMAN AND MCOBAR WEST & LANDFALL ISLAND 05-Sep-2015 10:25 22 04 7 “Warning
INDI ANDAMAN AND NMCOBAR FLAT ISLAND 05-Sep-2015 10:28 30 1.2 3 “Warning
DI TAMIL MADU MARAKKANAM 05-3ep-2015 11:03 25 10 40 Warning.
DI TAML MaDU PUDUCHERRY 05-Sep-2015 1:04 28 1.4 33 Warning
INDIA TAML NADU CUDDALORE 05-3ep-2013 1:05 25 1.4 35 “Warring
DI TAML MADU POCMBUHAR 05-Sep-2015 1:06 32 12 36 Warning.
D TAML NADL ENMORE 05-Sep-2018 11:10 349 16 34 “Warring.
INDIA TAML MADU MAHABALIPURAM 05-Sep-2015 1:11 58 24 32 “Warring.
DI TAML MaDU NAGAPATTINAM 05-Sep-2015 1:14 43 20 33 “Warning
INDI ANDHRA PRADESH MACHLIPATNAM 05-Sep-2015 115 35 15 44 “Warning
DI ANDHRA PRADESH SRHARKOTS, 05-Sep-2018 1:16 34 14 7 “Warning.
DI TAML MaDU CHENMAI 05-Sep-2015 1:16 47 20 33 “Warning
INDIA TAML NADU KARAIKAL 05-3ep-2018 1:17 48 24 29 “Warring
DI ANDHRA PRADESH PERLPALEM 05-Sep-2015 1:19 24 12 35 “Warning

ANDHRA PRADESH KAKINADA 05-Sep-2015 11:21 45 20 30 Warning

TAMIL MADU MALLIPATTIMAM 5-Sep-2016 11:22 34 13 I Warning.

TAMIL MADU MUTHLUPET 5 Sep-2015 11:22 22 13 33 [arring |

CFz
Information with Threat Status

Contd...




EBIAL BULLETM
TSUNAMI BULLETIN RUMEER 15

Archived Bulletins
INCLAN TSUNAM EARLY WARNNG CENTRE INCOIS HYDERABAD (ITBAC)
ISSUED AT 2030 IST Wecnesday 05 Seplember 2018
= TEST TEST TEST TEST TEST TEST TEST TEST TEST ** "™ THS 15 NOT A REAL TSUNAMI EVENT

EVALUATION

Data from seaevel gaupas confimad that 4 taunani was generated.

The expected period of significant tsunam waves is now over for 8l threstened cian coastsl areas, based on ITEWC INCOIS

Because locel concibions can couse o wide venation in tsunami wave action, CANCELLATION of national wamings and ALL CLEAR detennination must be macie by netionalistatedocal sutharies Pleace be arware $hat dangerous
currents can contius for seversl hours after the main tounani waves have pessed

TSUNAMI WAVE OBSERVATIONS
Usted below are maxamum wave ampibudes recorded of the specified locatons. Note that wave ampihacde 13 measured relatve to normel sea levet £is NOT the crest-to-trough wave height

Ltk Longiude Wave Arravl (UTC) Wirde Anpibude (m)

SEIN 9B 3BE 05-Sep-2013 035500 30
413N WIA3E 05.5ep-2013 031000 30
DSSN 97 82E 05.5ep. 2013031500 500
625N S379E 05.Se0.2013 034300 045

Contd...



Graphic Products on Website = INCOIS

S — _/

Tosnari Tiwesl Time may
Maimum Wave Amphtude Map Carthauabe me atiom O Cant ot Pob atan Magretyde ¥
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Alert Watch Threat Passed




Coastal Inundation Mapping INCRIS

o
® CBSERVATION PONTS

/\/ MUNICIPAL BOUNDARY
/\/WARD BOUNDARY

BUILTUP WITH VEGETATION

NATURAL VEGETATION
RIVERIBACKWATER/SEA

|| WATER LOGGEDMARSHY LAND

SANDY BEACH/SAND DUNE
LAND WITHAWTHOUT SCRUE
| SALTPAN/ACQUACULTURE

0 2

> . _""“ £
* Fishing Harbour

Bathymetric Survey for Cuddalore

» Coastal Inundation
scenarios simulated for 5
historical Earthquakes
using TUNAMI N2 model
and the predicted
inundation areas have
been overlaid on cadastral
level maps of 1:5000 scale.

» Coastal Bathymetry: Maps
of Special Order are
required (Accuracy 0.5 M)

» Coastal Topography:
Contour Intervals of 0.5 M
at 1:25,000 Scale are
required

» Topography Data being
generated using Cartosat
and ALTM Surveys

» Bathymetric Survey
conducted for a few
vulnerable areas. Detailed
survey being planned for
other areas.




s ' —— e I. Vulnerability classification

] AEIANG iy
i—1:2500 - 1:9U00 V AL iz Low risk — Carnicobar Eq
Y AN —— (8.1.Mw)
iy AT Il i High risk — Sumatra Eq (9.3Mw)
i e ' Maximum risk — Hypo.
3| \ ‘l - "8l Carnicobar Eq (9.3 Mw)
E LV — II. Inundation Depth
/) ' (sea water level due to Sumatra
§ / 2004)
/'- [ll. Others details
£ : i i
' et O From Satellite Imagery
JL BTV (entire Village)
E [ TN * Landuse
J 1]
i O From DC images (upto 2 km
[ ' from coast)
Elevation Contours
: Infrastructure details
E “ Trees
Roads
; Railways
[ Buildings
\»\ . : U Secondary data
i , ' : - Cadastral boundaries
%"" i : and Survey Nos
s e w .. * Administrative
LAND USE / LAND COVER AS ON DECEMBER 2004 (BEFORE TSUNAM) i LAND USE /LAND COVER AS ON DECEMBER 3004 (BEFORE TSUNAW) P _._ : boundaries
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Coastal Multi-Hazard Vulnerability Assessment INCDIS ‘
|NPUTS " . Sea-level Change Ratg
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3D — GIS Mapping

Image Label Properies
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Building RiskA

- Very High ©
| High .
Moderate




Evacuation Route INCDIS

Risk Buildings Roads
High . Hazard Major
— Minor
Moderate . Safe Streets
Low Evacuation
i Routes
No Risk




India as Tsunami Service Provider (TSP)

ITEWC is playing major role in UNESCO/IOC Tsunami Warning Initiatives

"
e Indian Scientists played a major role in designing the IOTWMS system

e India had been Founding Chair of ICG/IOTWMS

Semme [hata & Asabens e Diata & Analbves
* India had been vice-chair for IOWave Task Team Pre-run model sorvaries (D Piv-run model soruarins

Sea-lem] (servanon Healevel Cbssrranons

e Indiais Chair for Task Team on Tsunami Watch Operations which is working
towards Global Harmonization TSP Produss TSF Produis

e |0TWS is a network of National Systems consisting of TSPs and NTWCs/NTFPs /_ — l\

ey KICREAY VUG | oo e g

e TSPs distribute products to NTWCs and other TSPs within a region and as a
backup of each region there should be more than one RTSP for each region

e NTWCs/NTFPs are solely responsible for providing warnings to their citizens
based on their analysis of the situation

e India first to initiate exchange of Earthquake information (SL-1) in 2008

e In 2011 formally India started exchanging Model based advisories (SL-2)

e On October 12, 2011 UNESCO handed over the responsibility of Indian Ocean
tsunami advisories to the Tsunami Service Providers India, Australia, Indonesia

P P T ———

e Asa Tsunami Service Provider (TSP) India is providing bulletins to all Indian
Ocean rim countries, together with TSPs Australia & Indonesia

Parameter Targets Achievements f 3 Wi o 1 Mateysia

Elapse Time from EQ to Initial EQ info issuance 10/15 min 10 Min "' FY som 4 »:....,-.,:j.
(Local/Distant) Cosan Tamioses ' :
Probability of Detection of 10 EQ with Mw >= 6.5 100 % Achieved Seychaioe ICG/IOTWS
Accuracy of Hypocenter Location within 30 km 9.5 km : A RTSP Tsunami Advisories
Accuracy of Hypocenter Depth within 25 km 22.5 km N e
Accuracy of Earthquake Mw Magnitude 0.3 0.2 Shiuioiguol Madhpasons
Reliability of RTWP Operations Achieved \ 'w =

o 99.5% S
(Power, Computer, Communications) south Atrica




Challenges in Tsunami Threat Assessment l

Japan Earthquake on Mar 11, 2011

The first Warning in 3 minutesﬂUpdated warning in 28 minutes }

hesightim)
! 2 3 4 5 6 7 8 9

lwate : 3m Iwate : 6m

Miyagi : 6m Miyagi : over 10m Observed Tsunami Amplitude
Fukushima : 3m Fukushima : 6m

Under-estimation of Magnitude and Tsunami wave heights

Though JMA was given the first tsunami warning in 3 minutes, that was based on underestimated
magnitude of 7.9

Announced tsunami amplitude estimate “3m” led to delays in evacuation

Failed to calculate Mw (Moment magnitude) automatically due to waveform data over-scale for most of
the domestic broadband seismometers, and consequently, could NOT update the warning

Collected unsaturated oversea broadband waveform data, and calculated Mw = 8.8 in 54 minutes and
that was too late for the warning update based on the seismic data




How to face these Challenges ?? INCQIQ

Major Challenges...
» First few minutes are very crucial only seismic data will be available that is used to

estimate
* Moment Magnitude (~ 30 min) (To know tsunamigenic potential of EQ) ..
* Fault parameters (~ 45 min to hours) (To know displacement) ~=UL I
« Emergency communication , / )

Future Plans...

« Strong Motion data for Magnitude calculation

 GPS data for Displacement estimation

« Sirens connected via VSAT or VHF or wireless technology

« Community awareness and preparedness

» Setting up GPS & Strong Motion Network at 35
Locations in Andaman & Nicobar Islands

» Real-time Communication through VSATs

» Use VSATs to enable Emergency communication




Tsunami Preparedness & Response INCQDIS ‘

» Communications Tests (Comms Test)

* To validate the dissemination and reception processes of advisories in all possible
communication modes and to determine transmission times of messages

» SOP Workshops

* For DMOs to build their own SOPs detailing actions to be taken upon receipt of bulletins
from the warning centre

» Tabletop Exercises

e To stimulate the development, training, testing and evaluation of Emergency Response
Plans, SOPs and assess procedures followed (Conducted in a conference room
environment)

» Mock Drills

e Full scale mock Tsunami Drill to evaluate and improve the effectiveness of SOPs of TWC
and DMOs, in responding to a potentially destructive tsunami

» Tsunami Ready Programme

* |OC-UNESCO Tsunami Ready Programme is a community performance based
programme to strengthen tsunami preparedness of coastal communities through a
structural and systematic approach



Capacity Building

INCDIS

Workshops, seminars, Trainings (national & international), Exhibitions
Capacity building to public (especially in near-source vulnerable coastal areas) on responding to earthquakes &
tsunami warnings
Capacity building to coastal administrators, disaster management officials and public on SOPs, use of tsunami
inundation maps, etc.
Include disaster awareness and response related topics in primary, secondary and high school curriculum.

Todian Tsunamil Fards Warning Centre
User Guide

(e 7 B : .
i.u

L

INCDIS

Tian Nutonal € enire for Ocoan Balsrmation Services
Ovrrmm Valley Poot Bax No 21 TDA Fer@anetla
Wy Serabad “sosss




INCDIS

Communication Te_sts

1. March 16, 2011 (NTWCs)

2. June 15,2011 (NTWCs & National DMOs)

3. September 14, 2011 (NTWCs & National DMOs)

4. December 14, 2011 (NTWCs)

5. June 13,2012 (NTWCs)

6. December 12, 2012 (NTWCs)

7. June 13,2013 (NTWCs & National DMOs)

8. December 11, 2013 (NTWCs)

9. June 11, 2014 (NTWCs) TSP to NTWC Message Delivery Success Rates

10. December 10, 2014 (NTWCs) -

11. June 10, 2015 (NTWCs) 0 o R

12. Dec 9, 2015 (NTWCs) ol I a7 R —

13. Jun 8, 2016 (NTWCs) 2w y. = - ' ) -
>  Modes of Communication § w . — . Tm

+ International: Email, Fax, GTS, SMS, Web [ o - .

* National: Email, Fax, SMS, Web 20 |
> Performance till now: 19

+ Compared 13 COMMs test results . Mach | hee Sep2011Decii hne DecZZ ke Dec33 une DecN dne OIS dme

iyl I 2313 a4 el B SaE
Comms Tewi

+ Email the most significant mode of communication

Mode No. of NTWCs Time Delay | No.of NTWCs Time Delay No. of NTWCs Time Delay | No.of NTWCs Time Delay No. of NTWCs | Time Delay No. of NTWCs Time Delay
Received (Mins) Received (Mins) Received (Mins) Received (Mins) Received (Mins) Received (Mins)
Email 19/23 0-48 20/22 0-48 22/23 0-15 17/19 0-9 18/21 0-2 15/17 0-4
Fax 7/23 0-61 10/22 0-91 12/23 0-93 13/19 0-35 12/21 0-35 6/17 0-32
GTS 12/23 0-5 17/22 0-17 17/23 0-26 16/19 0-25 15/21 0-7 12/17 0-14
SMS - - - - 13/23 0-13 15/19 0-23 15/21 0-1 14/17 0-3
No. of No. of Time No. of NTWCs| Time Delay | No.of NTWCs| Time Delay | No.of NTWCs| Time Delay | No.of NTWCs| Time Delay | No.of NTWCs| Time Delay
e NT{NCs Time Delay NTWCs Delay Received (Mins) Received (Mins) Received (Mins) Received (Mins) Received (Mins)
) (Mins) Received (Mins)
Received
Email 19/20 0-5 21/21 0-16 21/23 0-28 23/24 0-2 20/21 0-2 18/20 0-2 20/23 0-2
Fax 15/20 0-184 18/21 0-32 13/23 0-20 17/24 0-15 12/21 0-15 16/20 0-15 15/23 0-15
GTS 14/20 0-40 17/21 0-4 19/23 0-10 20/21 0-16 17/21 0-10 18/20 0-3 18/23 0-3
SMS 14/20 0-9 15/21 0-2 14/23 0- 37 20/23 0-2 19/21 0-2 18/20 0-2 18/23 0-3




Tsunami Mock drills INCDIS

Objectives of Mock Drill:

Validate the Warning Centre dissemination process for issuing Tsunami Advisory
Bulletins to national disaster management authorities and other participating
agencies.

Evaluate the processes and procedures of agencies receiving and confirming
Tsunami Bulletins.

Hone the organizational decision making process about public warnings and
evacuations.

Identify the proper communication methods that would be used to notify and instruct
the public.

Record and assess the elapsed time until the public would be notified and instructed.

» Previous Drills
« IOWave09 on October 14, 2009
* IOWavell on October 12, 2011
* A&N Islands on November 22, 2013
* IOWavel4 on September 9 & 10, 2014
» East Coast of India on September 26, 2015
» Kerala Coast on March 10-11, 2016
» |OWavel6 Exercise September 7-8, 2016
* Mega mock drill for East Coast of India on November 24, 2017
» |OWavel8 Exercise September 4-5, 2018
* |IOWave20 Exercise October 13 and 20, 2020




IOWave | 8 Tsunami mock Exercise on Sept 4-5,2018

* The IOWavel8 Exercise was very successful which improved
awareness and preparedness among the coastal people of India

*  Around 375 villages from 44 districts of 8 coastal States/UTs were
involved and evacuated during the IOWave |8 exercise

*  More than 1,04,000 people were evacuated to shelters/safe places
during mock exercise

*  Evaluated the Indian Ocean Tsunami Ready (IOTR) indicator in 6
coastal communities in Odisha

*  Ovarall response time less than 30 minutes to notify the public

* Different modes of communication Telephone, SMS, Whatsapp,
Twitter, Public radio, TV, website, Siren, Public Alert System, Police,
Door-to-door, Mega phone,VHF, etc. were used

* Most recipients agreed the exercise was very satisfactory and
suggested to conducts regular Mock exercise to create more
awareness and preparedness

State/UT Districts Total Time to | No of people %
notify public participated |
A & N Islands | 3 - North & Middle Andaman, South Andaman, Nicobar 13 min 3,949
West Bengal | 3 - North 24-Paraganas, South 24-Paraganas, Purba Medinipur 5 min 1,262 i
Odisha 6 - Balasore, Bhadrak, Kendrapada, Jagatsingpur, Ganjam and I5 min 78,061
Puri oA
Andhra 9 - Srikakulam, Viziangaram, Vizag, East Godavari, West 9 min 5,823 s
Pradesh Godavari, Krishna, Guntur, Prakasam and SPS Nellore
Puducherry | - Karaikal 4 min 68 o
Tamil Nadu I3 - Chennai, Cuddalore, Kancheepuram, Kanniyakumari, I5 min 6,051
Nagapattinam, Pudukottai, Ramanathapuram, Thoothukudi, oy
Thanjavur, Tirunelveli, Tiruvallur, Tiruvarur and Viluppuram
Goa 2 - North Goa and South Goa 30 min 3,250
Maharashtra | 5 - Palghar, Raigad, Ratnagiri, Sindhudurg and Thane 12 min 4,162 i
Guijarat 2 - Kutch and Jamnagar 10 min 1,700




|IOWave20 Exercise

IOWave20 Exercise conducted by ICG/IOTWMS on 6th, |13th and 20th October,
2020.

ITEWC issued bulletins to all NTWCs in Indian Ocean Region on 3 days of
exercises as a Tsunami Service Provider (TSP). At National level, India participated
the exercise on |3th and 20th October, 2020.

Considering the COVID-19 pandemic situation, limited the Exercise to test
communication channels instead of full-scale exercise.

The IOWave20 Exercise focused to identify and fix any gaps in communication
channels and their SOPs for an impending tsunami.

|3th October 2020 — Andaman Scenario: 6 Provinces of Andaman & Nicobar
Islands, West Bengal, Odisha, Andhra Pradesh, Tamil Nadu and Puducherry took
active participation in the exercise.

20th October 2020 — Makran Scenario: 7 Provinces of Kerala, Lakshadweep Islands,
Puducherry, Karnataka, Goa, Maharashtra, and Gujarat participated in the exercise.
In both days Indian Navy, Coast Guard, National Disaster Response Force, Nuclear
power plants and Port &Harbors also participated in the exercise.

DMOs have tested their communication protocols and conducted “virtual”
tabletop exercises to assess the organizational SOPs, plans and policies.

Using IOWave20 exercise as an opportunity, Odisha State Disaster Management
Authority (OSDMA), Odisha evaluated IOC-UNESCO Tsunami ready indicators in
all piloted Tsunami Ready villages with limited number of participation on |3th
October 2020.




Tsunami Preparedness Material

= Tsunami Warning Centre
operations Handbook & User
guide

National Earty Warming System for Tsunami & Storm Su)

Wit o Tounam? , » Tsunami awareness films for
What you need to kntw to prepare for o tsunami ¥
’ Administrators, General public
and Children

TG LW LU COmE s trom e
Japervere e wvg harser” S wed
“waen” ..

’ = Tsunami awareness &
& <P 3 ; b .
| Sy \ o o preparedness posters, leaflets

B e bt

Mt rde o Bttt ey whbib b why ey ot paeny bhuwt 14 bow Fywy ey v
povavally pots mmaotisd i taa sy udy ¢ 2 ﬁ T W e,

» Key Priorities

= Distribution of tsunami User
guide to Local, State and
National disaster management

Indian Tyunami Early Warning Centre
User Guide

Versbem 1

authorities
g — v+ [RPRTO s : » Tsunami Videos for improving the
T N Ly . awareness

» Preparing all capacity building
material in local languages

Indian Natlenul Centre for Ocnn Infosmation Setvices
Ocean Valley, Post Boax Ne 2L IDA Jeedineiln,
Myderabad “0005s

-
micThs Indian Natienal Centre for Gcean Intormation Services Felanary. 1011




Preparation of Evacuation Route Maps and Sign Boards

e

4 -’

" \’ »

' Q‘\- : " '”
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[ o]

El———
TSUNAMI ZONE

G L ek e e B

i

= TSUNAMI HAZARD ZONE

EVACUATION %
ROUTE IN CASE OF EARTHQUAKE, GO
TO HIGH GROUND OR INLAND

> Key Priorities

e Community involvement in preparation of tsunami evacuation maps

e Setting of tsunami signboards in the vulnerable coastal regions indicating evacuation
routes




Tsunami Ready Programme INQBI&‘

The IOC-UNESCO Tsunami Ready Programme is a community performance based
programme

The Programme to strengthen tsunami preparedness of coastal communities through a
structural and systematic approach through fulfilling a few best-practice indicators (11 Nos)
set by ICG/IOTWMS.

The main objective of Tsunami Ready programme is to improve coastal community
preparedness for tsunami emergencies and to minimise the loss of life and property.

Based on the recommendations of the National Board, INCOIS has initiated capacity building
programme to familiarize the Coastal States and UTs for implementation the Tsunami Ready
Programme in India.

Odisha implemented Tsunami Ready Programme on pilot basisin 6 viIIages

LOC to sup orl during a hn-nll ;
pp g Isunami Awareness Banner Outreach activities






