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Executive Summary

The Indian Ocean tsunami of 26 December 2004 was one of the most devastating natural
disasters ever, in which over 230,000 people were killed and more than 1 million people were
displaced. Recognising the need for a tsunami early warning system in the Indian Ocean
region, the Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning and
Mitigation System (ICG/IOTWMS) was set up in 2005 as a subsidiary body of the
Intergovernmental Oceanographic Commission (IOC) of the United Nations Educational,
Scientific and Cultural Organization (UNESCO). Its main purpose was to establish and
maintain a tsunami early warning and mitigation system to cater to the needs of member
countries in the Indian Ocean region. At that time, arrangements were also put in place for the
Pacific Tsunami Warning Center (PTWC) in Hawaii and the Japanese Meteorological Agency
(JMA) in Tokyo to commence provision of an Interim Advisory Service (IAS) for the Indian
Ocean, pending the establishment of the IOTWMS.

The Tsunami Service Providers (TSPs) of Australia, India and Indonesia commenced providing
service for the Indian Ocean on 12 October 2011, coincident with Exercise Indian Ocean Wave
11 (IOWavell, |10C/2013/TS/99). From 31 March 2013, the TSPs of Australia, India and
Indonesia assumed full operational responsibility and the IAS provided by PTWC and JMA
ceased. The new full-capacity IOTWMS system was exercised during IOWavel4d
(10C/2015/TS/113Vol. 1 and Vol. 2), IOWavel6 (I0C/2016/TS/128Vol.1 and Vol.2), and again
during IOWavel8 (10C/2018/TS138Vol.1 and Vol.2).

Key milestones in exercise participation were achieved during IOWavel6 where over 60,000
people evacuated and subsequently during IOWavel8 where over 119,000 people evacuated.

The most recent exercise, held in October 2020, was impacted by the ongoing Covid-19
pandemic. Nonetheless, at least twenty counties participated in IOWave20, with six reporting
community involvement but not necessarily evacuation (i.e. Indonesia, Kenya, Mauritius,
Mozambique, Seychelles, Thailand).

The IOWave20 Task Team carefully monitored the developing pandemic and decided it was
in the best interest of Indian Ocean Member States to reduce the scope and scale of the
Exercise. Member States were encouraged to test communications protocols and conduct
virtual tabletop exercises, as a minimum, to assess organizational Standard Operating
Procedures (SOPs), plans and policies for tsunami warning and emergency response in the
backdrop of a pandemic. By exercising during pandemic conditions, Member States had the
opportunity to validate existing business continuity plans and arrangements. In the future, the
Task Team should also develop guidelines for conducting a virtual tabletop exercise based on
the experience of IOWave20.

Noting the interest of some Member States in engaging communities that are not impacted by
the pandemic in Exercise IOWave20, the Task Team recommended that this should be at the
sole discretion of the Member State considering their unique situation with respect to Covid-
19. Member States were advised to individually assess any health risks in the backdrop of the
pandemic and only then decide on the appropriate level of participation in IOWave20, ensuring
that there is no interference with physical distancing measures already in place as part of
national responses to the pandemic.

The ICG/IOTWMS published guidelines for tsunami response during the Covid-19 pandemic
and the I0Wave20 Task Team encouraged Member States to update their SOPs for a
pandemic situation. Five countries reported updating their tsunami response procedures
during the pandemic. A further eleven countries reported that they have future plans to adjust
their response procedures for a pandemic environment.


http://unesdoc.unesco.org/images/0014/001454/145407e.pdf#page=82
http://www.ioc-unesco.org/
https://en.unesco.org/
http://ptwc.weather.gov/
http://www.jma.go.jp/jma/indexe.html
https://unesdoc.unesco.org/ark:/48223/pf0000222991.locale=fr
https://unesdoc.unesco.org/ark:/48223/pf0000263704.locale=fr
https://unesdoc.unesco.org/ark:/48223/pf0000247465.locale=fr
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewDocumentRecord&docID=21746
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewDocumentRecord&docID=24760
https://unesdoc.unesco.org/ark:/48223/pf0000222991_eng
https://unesdoc.unesco.org/ark:/48223/pf0000263704_eng
https://unesdoc.unesco.org/ark:/48223/pf0000247465_eng
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The IOTWMS works as a “system of systems” with three TSPs generating interoperable
tsunami advisory products simultaneously and making them available to the National Tsunami
Warning Centres (NTWCs) of the Indian Ocean countries. It remains the responsibility of
NTWCs to issue tsunami warnings for their countries. The tsunami warning centres of
Australia, India and Indonesia have built up their capabilities for provision of Indian Ocean-
wide tsunami advice and are the designated TSPs for the Indian Ocean region. The
ICG/IOTWMS also focuses on enhancing the capacities of the NTWCs to modify their Standard
Operating Procedures (SOPs) to handle the products being generated by the TSPs.

Continuing with the regular ocean-wide exercises about once every two years, the Twelfth
session of the ICG/IOTWMS (ICG/IOTWMS-XI1/3) held from 9 to 12 March 2019 in Kish Island,
Iran, agreed to conduct the Exercise Indian Ocean Wave 20 (IOWave20,
I0C/2020/TS/153Vol.1) on 6, 13, and 20 October 2020.

The objectives of the exercise were to:

1. Validate the dissemination by TSPs of Tsunami Bulletin Notification Messages to
NTWCs via Tsunami Warning Focal Points (TWFPs) of Indian Ocean countries and
the reception by NTWCs of the TSP messages.

2. Validate the access by NTWCs to the tsunami bulletins and other products on the
TSP websites, and the use of that information for the production of national
warnings.

3.  Validate the reporting by NTWCs to the TSPs of their National Tsunami Warning
Status.

The exercise was fairly successful with three designated TSPs and 20 [out of 25] active
Member States participating, mainly, Australia, Bangladesh, Comoros, India, Indonesia,
Kenya, Madagascar, Malaysia, Mauritius, Mozambique, Myanmar, Oman, Pakistan,
Seychelles, Singapore, South Africa, Sri Lanka, Thailand, United Arab Emirates and Yemen.

The exercise highlighted both the strengths and weaknesses of the IOTWMS, identified areas
requiring further attention, and provided a benchmark of the present status of the upstream
system. Nineteen Member States provided feedback via a post-exercise survey questionnaire.

Key Findings

Exercise Participation

Exercise IOWave20 comprised, for the first time in Indian Ocean exercises, three earthquake
scenarios held at one week intervals. Twenty IOTWMS Member States participated in one or
more IOWave20 scenarios. Twelve Member States participated in only one scenario (i.e.
Australia, Comoros, Madagascar, Malaysia, Mauritius, Mozambique, Myanmar, Oman,
Singapore, South Africa, Sri Lanka and United Arab Emirates), four Member States
participated in two scenarios (i.e. Bangladesh, India, Seychelles and Yemen), and four
Member States participated in all three scenarios (i.e. Indonesia, Kenya, Pakistan and
Thailand).

Nineteen of the reporting countries (100%) included the National Tsunami Warning Center in
the exercise, seventeen countries (89%) included national disaster management
organizations; fourteen countries (74%) included local disaster management organizations;
nine countries (47%) involved the media, and six countries (32%) involved the community but
not necessarily in evacuations.


http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewDocumentRecord&docID=24774
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewDocumentRecord&docID=26786
https://unesdoc.unesco.org/ark:/48223/pf0000367970_eng

IOC Technical Series 153, Vol. 2
page (v)

Objectives 1-3: Communications, Access to Information, Status Reporting

Dissemination of TSP messages to NTWCs by email, GTS (the World Meteorological
Organization [WMO] Global Telecommunications System) and SMS was successful, with
average message reception rates of 88% across all scenarios for GTS, 78% for email and 67%
for SMS with 100% of countries receiving messages from at least one type of dissemination
mode. The reception rate by fax was lower with the average of only 29% across the scenarios.
Overall these results are similar to those achieved in the 6-monthly IOTWMS Communication
Tests and in previous the IOWave exercises of IOWavel4, IOWavel6 and IOWavel8 with the
exception of fax being the lowest since IOWavell.

Access rates to the tsunami threat information on TSP websites by NTWCs remain high. The
average access rate across all types of TSP exchange products was 86%, 76% and 87% for
TSPs Australia, India and Indonesia, respectively. 100% of countries were able to receive
tsunami threat information from at least on TSP.

All TSP products were found useful for NTWCs formulating their national warnings. Among the
most used are the Predicted Max Wave Amplitudes, Tsunami Wave Observations, Coastal
Forecast Zone Threat Levels, Predicted Arrival Times T1 and T2, and Tsunami Wave
Observations.

Warning status reporting by NTWCs to a TSP website slightly declined since IOWavel8. In
IOWave20, 67% of NTWCs provided at least one warning status report to TSP website for any
scenario. In comparison, the average reporting rate was 78% during IOWave18.

Exercise Conduct

In order to assess the overall success of the exercise planning, organisation and conduct,
Member States ranked activities of the IOWave20 Task Team from 4 (extremely good), 3 (very
good), 2 (good) to 1 (poor). Exercise planning and communication with Member States
including timeliness and usefulness of information provided by the ICG/IOTWMS Secretariat
was assessed at 3.7. Exercise documenation prepared by the IOWave20 Task Team including
manual, websites, and bulletins was assessed at 3.9. Exercise format and style including real-
time operation and exercise messages similar to those in a real event was ranked at 3.6 The
Exercise evaluation was assessed at 3.7. As all activities were assessed between very good
and extremely good (3—4) the conduct of IOWave20 is considered to be successful.

Reported Benefits and Suggested Enhancements for Future Exercises

Member States listed many benefits from the exercise such as a) Improved preparedness for
real earthquakes and tsunami events; b) Refined and tested SOPs for the pandemic situation;
c) Validation of the NTWC timeline SOPs; d) Testing of communication channels and protocols;
e) Exercising of tsunami response plans and capacity building of key stakeholders (including
first responders); f) Increased communication and collaboration between related organisations
(NTWC-DMO); g) Exchange of event information exchange with neighboring countries; and h)
Evaluation of Tsunami Ready indicators in pilot villages (Odisha State, India).

Member States also suggested improvements for future exercises such as a) Apply lessons
learnt from previous exercises; b) More tsunami training and awareness and prepreparedness
programmes; c) Increased capacity building in tsunami modelling and production of tsunami
evacuation maps, plans and procedures (TEMPP); d) Scheduling a full scale exercise; e) SOP
updates and training across all participating agencies; f) More stakeholder, community and
media involvement; g) Creation of an event specific website; and h) Translation of the
education materials to the local languages. Furthermore, Member States expressed the
difficulty of holding the exercise during the pandemic and requested guidance on how to
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undertake virtual table top exercises. It was also suggested to establish a National Board or a
Tsunami Working Group in all countries and focus the exercise on implemenationand
evaluation of the UNESCO-IOC Tsunami Ready indicators in more communities.
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1. INTRODUCTION

Overall 38% of the world's population live within 100 km of the coast or estuaries and these
coastal communities are directly exposed to threats from natural disasters such as cyclones,
storm surges, coastal erosion, and tsunamis. Though tsunamis are infrequent, the death toll
from tsunamis is huge compared with other natural disasters. The 26 December 2004 Indian
Ocean tsunami resulted in disastrous loss of life and property. More than 230,000 people died
with the highest death toll in Indonesia, which was near the tsunami source. Casualties were
also reported in countries as far away as Somalia, Tanzania and Kenya. The 11 March 2011
Tohoku, Japan tsunami, which is believed to be the costliest natural disaster in the world,
resulted in more than 20,000 people dead or missing and US$210 billion of economic damage
(estimated by Japan's Cabinet Office and Reconstruction Agency and reported by the World
Bank, 2012). The recent tsunami in Turkey and Greece (30 October 2020) once again
reminded us of the complexity facing the tsunami warning community.

The major challenge with tsunamis is that they are infrequent and can occur at any time, even
during a pandemic. This requires great persistence in sustaining the process of capacity
building, preparedness and readiness to make quick and informed decisions on community
evacuations by governments and emergency responders. Because of this reason, instruction
through mock tsunami drills is the best way to train coastal communities to prepare for
devastating actual events and maintain awareness. A very high level of public awareness is
essential, especially in the regions which are close to tsunami source locations. These
communities need to be trained to act on their knowledge of natural signs plus awareness
acquired through tsunami drills, rather than waiting for warnings from local officials. This
situational awareness and ability to respond quickly is best achieved through pre-event
education and mock drills. In the context of the pandemic, the exercise provided an opportunity
to validate existing business continuity plans and arrangements of capacity building,
preparedness and quick decision evacuation. Tsunami drills not only educate the public on
natural signs but also on: where they would receive the official warnings, by which means,
what those warnings indicate, how to understand them, and what they need to do in response.

Exercise I0Wave20 was conducted during the first year of the Covid-19 pandemic. In the
exercise lead-up there was much uncertainty in the extent of Covid-19 pandemic effects on
countries around the world and in the Indian Ocean region. It was not clear how long the Covid-
19 outbreak would last for and if it would have diminished, stabilised or escalated by the
scheduled time of the Exercise Indian Ocean Wave 2020 (I0Wave20) in October 2020. This
brought about unique challenges in exercise planning conduct and participation. In response
to the ongoing situation, the ICG/IOTWMS published guidelines for tsunami response during
the Covid-19 pandemic and the IOWave20 Task Team encouraged Member States to update
their SOPs for a pandemic situation.

11 BACKGROUND

The Intergovernmenal Coordination Group for the Indian Ocean Tsunami Warning and
Mitigation System (ICG/IOTWMS) was established through 10C Assembly Resolution IOC-
XXIlI-12 (2005). Under the guidance of the ICG/IOTWMS, Member States collaborated in the
development of the Indian Ocean Tsunami Warning and Mitigation System (IOTWMS). The
IOTWMS is a system of systems with each National Tsunami Warning Centre (NTWC) of the
active Member States issuing tsunami warnings to their respective communities based on the
tsunami threat information provided by the three Tsunami Service Providers (TSPs) of
Australia, India and Indonesia.

Recognizing the importance of tsunami exercises as a means to test the tsunami warning
systems while increasing education and readiness, UNESCO/IOC conducted its first basin-
wide exercise in the Pacific Ocean in May 2006. Six Indian Ocean Wave (IOWave) Exercises
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have now taken place in 2009, 2011, 2014, 2016, 2018 and 2020.The newly developed end-
to-end tsunami warning system capability was initially trialled and tested in the Indian Ocean-
wide tsunami warning and response exercise I0Wave09 (October 2009). It came into
operation immediately following IOWavell (October 2011). After several years of parallel
operation of the new system with the IAS, the ICG/IOTWMS used Exercise |IOWavel4d
(September 2014) to agree on full operation of the new system and cessation of the IAS. The
ICG/IOTWMS subsequently conducted ocean-wide exercises during IOWavel6 (September
2016), and I0Wavel8 (September 2018). Exercise I0Wavel8 improved upon the previous
exercises with all 24 active Member States participating, a record 119,000 people evacuating,
and communities in India and Oman piloting the Indian Ocean Tsunami Ready framework [now
referred to as UNESCO/IOC Tsunami Ready].

Exercise IOWave20 comprised of three earthquake scenarios: Java trench, Andaman trench,
and Makran trench, placing all Member States of the Indian Ocean basin under threat at some
stage for at least one of the scenarios. The scenarios were conducted one week apart and
allowed the individual Member States to decide the level of threat, type and number of
exercises to participate in. Participation in multiple exercise scenarios, at least at the National
Tsunami Warning Centre (NTWC) and National Disaster Mangement Organisation (NDMO)
level, had the advantage of allowing SOP issues identified during the earlier scenarios to be
corrected and exercised again. It also encouraged the testing of different elements and
timelines of the SOPs, because the tsunami arrival times were varied for each scenario.

During the Twelth session of the Intergovernmental Coordination Group for the Indian Ocean
Tsunami Warning and Mitigation System (ICG/IOTWMS-XII/3) held in Kish Island, I.R. of Iran,
from 9 to 12 March 2019, it was decided to conduct an Indian Ocean-wide Tsunami Warning
and Communication Exercise (IOWave20) during the second half of 2020. A Task Team was
established to organise it, with membership comprising Australia, India, Indonesia, Iran,
Pakistan, and Oman.

The IOWave20 Task Team carefully monitored the developing pandemic and decided it was
in the best interest of Indian Ocean Member States to reduce the scope and scale of the
Exercise. Member States were encouraged to test communications protocols and conduct
virtual tabletop exercises, as a minimum, to assess organizational standard operating
procedures, plans and policies for tsunami warning and emergency response in the backdrop
of a pandemic. By exercising during pandemic conditions, Member States had the opportunity
to validate existing business continuity plans and arrangements. In the future, the Task Team
should develop guidelines for conducting a virtual tabletop exercise based on the experience
of IOWave20.

Noting the interest of some Member States in engaging communities that are not impacted by
the pandemic in Exercise IOWave20, the Task Team recommended that this should be at the
sole discretion of the Member State considering their unique situation with respect to Covid-
19. Member States were advised to individually assess any health risks in the backdrop of the
pandemic and only then decide on the appropriate level of participation in IOWave20, ensuring
that there is no interference with physical distancing measures already in place.

1.2 EXERCISE CONDUCT AND PARTICIPATION

Exercise IO0Wave20 (I0C/2020/TS/153Vol.1) was conducted on 6, 13 and 20 October 2020.
At least (20) active IOTWMS Member States participated. The participating Member States
were:

. National Tsunami Warning Centres (NTWCSs): Australia, Bangladesh, Comoros, India,
Indonesia, Kenya, Madagascar, Malaysia, Mauritius, Mozambique, Myanmar, Oman,
Pakistan, Seychelles, Singapore, South Africa, Sri Lanka, Thailand, United Arab
Emirates and Yemen.



https://unesdoc.unesco.org/ark:/48223/pf0000367970_eng
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. Tsunami Service Providers (also NTWCs for their own country): Australia, India and
Indonesia.

Each Member State nominated a National Exercise Contact who was expected to confirm the
existing tsunami warning arrangements within their country, including the identification of
operational points of contact for receipt and dissemination of tsunami warnings downstream
from the NTWC. The designated National Contact was also responsible for coordinating input
to the exercise evaluation. The details of the IOTWMS National Exercise Contacts for
IOWave20 are contained in ANNEX I.

Three earthquake scenarios were conducted at 1 week intervals on 6, 13 and 20 October.
Each scenario was held in real time over a 1-hour duration. The scenario details are given in
Table 1.

Scenario 1. Java Trench 2. Andaman Trench 3. Makran Trench

Date 6 October 2020 (Tuesday) 13 October 2020 (Tuesday) | 20 October 2020 (Tuesday)
Time 03:00 UTC 04:00 UTC 06:00 UTC

Magnitude | M 9.1 M9.2 M9.0

Depth 10 km 10 km 10 km

Latitude 1040 S 12.65N 24.80 N

Longitude 112.80 E 93.50 E 62.20 E

Location ﬁ]%lét:e(')sfi;ava, 2: d";ﬁf;nc?sztngfsl India Off coast of Pakistan

Table 1. Earthquake parameters for the three IOWave20 scenarios:
Java trench, Andaman trench and Makran trench.

Eight (8) ICG/IOTWMS Member States participated in the Java scenario, thirteen (13)
participated in the Andaman scenario and thirteen (13) participated in the Makran scenario.

. Java scenario participants: Australia, Bangladesh, Indonesia, Kenya, Pakistan, South
Africa, Thailand and Yemen.

o Andaman_scenario _participants: Bangladesh, India, Indonesia, Kenya, Malaysia,
Myanmar, Pakistan, Seychelles, Singapore, South Africa, Sri Lanka, Thailand and
Yemen.

o Makran scenario participants: Comoros, India, Indonesia, Kenya, Madagascar,
Mauritius, Mozambique, Oman, Pakistan, Seychelles, Thailand, United Arab Emirates,
and Yemen.

All 19 reporting countries exercised their tsunami warning and mitigation SOPs to varying
degrees. All nineteen countries (100%) involved NTWCs; 17 countries (89%) involved national
disaster management organisations; 14 countries (74%) involved local disaster management
organisations, 9 countries (47%) had media representatives participate; and 6 countries (32%)
included communities. The level of Member State participation in IOWave?20 is provided in
Annex |I: Table II-1.
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Member States reported on the type of exercise(s) conducted. Out of the nineteen reporting
Member States, 10 (59%) conducted table top exercises, 6 (35%) conducted orientation
exercises, 6 (35%) conducted functional exercises, 3 (18%) conducted drills, and none
conducted full scale exercises. The types of exercise conducted in each Member State are
detailed in Annex II: Table I1-2.

Following the exercise, Member States were asked to complete an online survey questionnaire
describing their participation in the exercise. Moreover, international observers provided
independent virtual observations of the exercise in Indonesia, Pakistan, and Sri Lanka. A
lessons-learnt workshop on Exercise I0Wave20 was held online from 11 to 12 November
2020. This IOWave20 Exercise Report is a compilation of the results of these activities.

2. EXERCISE OBJECTIVES AND RESULTS
2.1 OBJECTIVE 1 - TSUNAMI SERVICE PROVIDER MESSAGE DISSEMINATION

Objective 1: Validate the dissemination by TSPs of Tsunami Bulletin Notification Messages to
NTWCs via Tsunami Warning Focal Points (TWFPs) of Indian Ocean countries and the
reception by NTWCs of the TSP messages.

2.1.1 Objective 1: Results

2.1.1.1 Timeliness of the Message Dissemination

The first part of the objective was assessed by asking NTWCs if the notification messages
issued by the TSPs were timely for them to carry out their warning response SOPs. Table 2
summarises the NTWC responses for each exercise scenario. The NTWCs for each Member
State are contained in Annex V.

Java Scenario (out of total 8 responses)
IOTWS-TSP
Email GTS SMS Fax
Australia 75% 86% 63% 25%
India 75% 100% 75% 38%
Indonesia 75% 86% 88% 25%
Average 75% 90% 75% 29%
Andaman Scenario (out of total 12 responses)
IOTWS-TSP
Email GTS SMS Fax
Australia 83% 92% 67% 33%
India 75% 92% 58% 33%
Indonesia 75% 83% 75% 25%
Average 78% 89% 67% 31%
Makran Scenario (out of total 12 responses)
IOTWS-TSP
Email GTS SMS Fax
Australia 67% 82% 75% 27%
India 83% 82% 58% 36%
Indonesia 92% 91% 45% 18%
Average 81% 85% 60% 27%

Table 2. NTWC reporting of the percentage of TSP notification messages
that were received in a timely manner, for each scenario.
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TSP notification message receipt modes from most to least timely were GTS, email, SMS and
Fax. Very little difference in timeliness was observed between GTS and SMS, which were both
above 80%.

For details of the above survey results, refer to ANNEX V — Timeliness of TSP Notification
Delivery Mediums.
2.1.1.2 Reception of TSP Notification Messages

The second part of Objective 1 was to assess the success rate of NTWCs in receiving TSP
notification messages for each delivery method.

The percentages of NTWCs receiving each TSP notification message are presented in Table 3
for all arrivals regarless of when they were received and for arrivals within 15 minutes of TSP
messages being issued. For details, refer to ANNEX VIII — TSP Messages Received from
NTWCs.

Java Scenario — Messages received anytime (within 15 minutes)

IOTWMS-TSP

Email GTS SMS Fax
Australia 76% (74%) 76% (62%) 52% (50%) | 24% (24%)
India 69% (60%) 83% (71%) 69% (66%) | 29% (29%)
Indonesia 74% (66%) 77% (69%) 54% (49%) | 23% (14%)
Average 73% (67%) 79% (67%) 58% (55%) | 25% (22%)

Andaman Scenario — Messages received anytime (within

IOTWMS-TSP e GUTEEs)

Email GTS SMS Fax
Australia 87% (87%) 82% (82%) 64% (64%) | 53% (27%)
India 82% (73%) 75% (75%) 49% (49%) | 33% (33%)
Indonesia 76% (67%) 65% (65%) 62% (51%) | 18% (18%)
Average 82% (79%) 74% (74%) 58% (55%) | 35% (26%)

Makran Scenario — Messages received anytime (within

IOTWMS-TSP 1L LS

Email GTS SMS Fax
Australia 98% (69%) 73% (73%) 85% (75%) 16% (9%)
India 80% (67%) 62% (62%) 51% (45%) | 29% (24%)
Indonesia 91% (91%) 69% (69%) 56% (45%) | 22% (18%)
Average 90% (76%) 68% (68%) 64% (55%) | 22% (17%)

Table 3. Percentage of TSP natification messages reported as received by NTWCs for each scenario.
Messages received at any time are indicated in bold font and messages received within 15 minutes of
being issued are shown in parentheses.

Email was found to be the most effective method of communication to receive the TSP
notification messages with average reception rates of 73%, 82% and 90% for the Java,
Andaman and Makran scenarios respectively. This was followed closely by GTS and SMS,
while Fax is the least effective out of all four communication methods. Additional points
concerning email reception:
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o There was little difference in the reception rates for messages received during the Java
and Andaman scenarios.

o There was little difference in the reception rate between messages received at any time
and those received within 15 minutes of issue, indicating that most email messages
were received within 15 minutes of issue.

GTS was the second most effective method of communication with average reception rates for
the three scenarios of 74%, 79% and 68%. SMS was the next most effective method with
average reception rates of 58%, 58% and 64%. The Email and GTS reception rates were
similar in each scenario and most messages were received within 15 minutes. TSP Australia
achieved higher Email, GTS, and SMS reception rates during the Andaman and Makran
scenarios and TSP India achieved higher GTS and SMS reception rates during the Java
scenario compared with the other TSPs.

Fax had the lowest reception rate of all four delivery methods, as demonstrated in almost all
previous Communications Tests and IOWave exercises. In addition, the rates of receiving fax
messages within 15 minutes of issue were generally lower than those of receiving messages
anytime, indicating many fax messages were not received in a timely manner.

2.1.1.3 Comparison with Previous Exercise and Tests — Message Delivery

The above findings of the relative strength of each delivery method showed averaging
improvement trend across the past exercises and communication tests, particularly with regard
to the SMS delivery method.

Figure 1 below shows the TSP to NTWC message delivery success rates in this exercise
compared with IOWavell, IOWavel4d, IOWavel6, IOWavel8, IOWave20 and the regular 6-
monthly IOTWMS communications tests.

TSP to NTWC Message Delivery Success Rates
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C ication Tests and

Figure 1. TSP to NTWC message delivery success rates in this exercise of IOWave20 compared with
those of IOWavell, IOWavel4d, I0Wavel6, IOWavel8 and regular IOTWMS communication tests.


https://unesdoc.unesco.org/ark:/48223/pf0000222991.locale=fr
https://unesdoc.unesco.org/ark:/48223/pf0000263704.locale=fr
https://unesdoc.unesco.org/ark:/48223/pf0000247465.locale=fr
https://unesdoc.unesco.org/ark:/48223/pf0000264267.locale=fr
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Figures are the average delivery rates for each medium across all TSPs (and across both
scenarios for IOWavel4, IOWavel6 IOWavel8 and I0Wave20).

2.1.2 Objective 1: Issues for follow-up

Email Delivery

TSP Australia
¢ Investigate why Bangladesh did not receive any emails.
¢ Investigate why Indonesia, Kenya, Mauritius, Pakistan, Myanmar, Singapore, and
Yemen did not receive some emails.

TSP India
¢ Investigate why Australia did not receive any emails.
¢ Investigate why Indonesia, Kenya, Malaysia, Myanmar, Mauritius, Pakistan did not
receive some emails.

TSP Indonesia
¢ Investigate why Bangladesh did not receive any emails.
¢ Investigate why Indonesia, Kenya, Malaysia, Myanmar, Singapore, South Africa,
United Arab Emirates and Yemen did not receive some emails.

GTS Delivery

Working Group 2 / Secretariat to work with WMO

e Investigate why Bangladesh did not receive any GTS messages.

¢ Investigate why Indonesia, Madagascar, Mauritius, Pakistan and Seychelles did not
receive some GTS messages from TSP Australia.

e Investigate why Pakistan, Malaysia and Seychelles did not receive some GTS
messages from TSP India.

e Investigate why Indonesia, Singapore, Malaysia, Myanmar, Pakistan, Seychelles
did not receive some GTS messages from TSP Indonesia

SMS Delivery

TSP Australia
¢ Investigate why India, Indonesia, Kenya, Myanmar, Pakistan, and South Africa did
not receive some SMS messages.

TSP India
¢ Investigate why Indonesia, Madagascar, Mauritius, Malaysia, Myanmar, Oman,
Pakistan, Seychelles, United Arab Emirates and Yemen did not receive some SMS
messages.

TSP Indonesia
e Investigate why Australia, Indonesia, Kenya, Madagascar, Myanmar, Pakistan,
Seychelles, Singapore, South Africa, United Arab Emirates and Yemen did not
receive some SMS messages.

Fax Delivery

Working Group 2
e Noting the low rate of fax receiption in the exercise (and previous IOTWMS
communication tests), investigate if it is beneficial to continue TSP noatification
bulletin delivery via fax to all Member States.
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TSP Australia

e Investigate why Comoros, Australia, Bangladesh, India, Indonesia, Kenya,
Madagascar, Mauritius, Oman, Pakistan, Seychelles, Singapore and United Arab
Emirates did not receive some fax messages.

TSP India

¢ Investigate why Bangladesh, Indonesia, Madagascar, Kenya, Malaysia, Myanmar,
Pakistan, Seychelles and United Arab Emirates did not receive some fax
messages.

TSP Indonesia

¢ Investigate why Bangladesh, Madagascar, Indonesia, Kenya, Myanmar, Oman,
Pakistan, Seychelles, Singapore and United Arab Emirates did not receive some
fax messages.

2.2 OBJECTIVE 2 - NTWC ACCESS TO TSP WEBSITES
AND USE OF TSP INFORMATION

Obijective 2: Validate the access by NTWCs to the tsunami bulletins and other products on the
TSP websites, and the use of that information for the production of national warnings.

2.2.1 Objective 2: Results

This objective has two parts. The first part is about whether NTWC can access each TSP
website, and which particular information or products was accessed. The second part is about
whether a NTWC used TSP tsunami threat information in the production of their national
warnings, and which particular products were used.

Detailed feedback from each country can be found in
o ANNEX VIIII — TSP Exchange Products Accessed By NTWCs, and

o ANNEX VIl — Tsunami Threat Information from TSP Websites used by NTWCs to
Produce National Warnings.

2.2.2 TSP Web Access
A summary of NTWC responses to the questions on web access is provided below in Table 4.

Seventeen (100%) of responding countries were able to access the TSP websites. TSP
Indonesia was accessed the most, followed by TSP Australia and then TSP India.

Any scenario
TSP Exchange Product
Viewed (a7 NTWCS
reporting)
Bulletins 88%
Coastal Zone Threat Map 82%
TSP-Australia Threat Table 88%
Maximum Amplitude Map 88%
Tsunami Travel Time Map 82%
_ Bulletins 76%
TSP-India

Coastal Zone Threat Map 76%
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Any scenario
TSP Exchan_ge Product
Viewed (17 NTWCS
reporting)

Threat Table 76%
Maximum Amplitude Map 76%
Tsunami Travel Time Map 76%
Bulletins 82%
Coastal Zone Threat Map 88%
TSP-Indonesia Threat Table 88%
Maximum Amplitude Map 88%
Tsunami Travel Time Map 88%

Table 4. Percentage of NTWCs who viewed each TSP product type for each scenario

No countries reported the use of additional TSP exchange products (e.g. Spatial Files) on the
password protected websites.

2.2.2.1 Comparison with Previous Exercises and Tests — Web Access

All of the reporting Member States (100%) accessed at least one TSP website (ANNEX VII).
This is the highest access rate achieved to date when examining previous exercises and
IOTWMS communication tests (Figure 2). However, Australia and Indonesia did not make use
of the TSP tsunami threat information in their national warnings because they reply on their
own national systems (ANNEX VIIIII).

NTWC Web Access and Reporting Rates
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: \/\\ N AN
ARGV B\ A== VAR =
NN T
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Communication Tests and Exercises

Figure 2. Percentage (or Rate) of NTWCs accessing TSP websites (blue line) and reporting warning
status to TSPs (red line) in IOWave20 compared with IOWavell, IOWavel4, IOWavel6, IOWavel8
and 6-monthly IOTWMS communication tests. Note that the IOWave20 TSP website access rate by
NTWCs is based on access to a single website only and therefore is not directly comparable with the
previous results (based on access to all 3 TSP websites).
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2.2.2.2 TSP Products Used to Formulate National Warnings

A summary of NTWC responses to this question is given in Table 5 below. Australia and
Indonesia did not use the threat information from the TSP websites to produce their national
warnings since they possess independent threat assessment capabilities for the exercise
scenarios.

In this exercise all threat assessment information provided by TSPs was used by many NTWCs
in formulating their own warnings. Among the most used are the Predicted Max Wave
Amplitudes, Coastal Forecast Zone Threat Levels, the first wave (T1) Predicted Arrival Time,
and Tsunami Wave Observations.

2.2.3 Objective 2: Issues for follow-up
o Working Group 2 to consider how TSP web access rates are reported, that is, access

to as single TSP website (as measured in IOWave20) or access to all three TSP
websites (as measured in previous tests).

TSP Ul IS Al(llgil?l'r\]/sgso >
Threat Information reporting)
Tsunami Wave Observations 53%
T1 Predicted Wave Arrival Time 53%
T2 Predicted Wave Arrival Time 53%
TSP- T3 Predicted Wave Arrival Time 40%
Australia T4 Predicted Wave Arrival Time 40%
Predicted Maximum Wave Amplitudes 73%
Coastal Forecast Zone Threat Levels 33%
Other 20%
Tsunami Wave Observations 73%
T1 Predicted Wave Arrival Time 60%
T2 Predicted Wave Arrival Time 73%
TSP-India T3 Predicted Wave Arr?val T?me 53%
T4 Predicted Wave Arrival Time 33%
Predicted Maximum Wave Amplitudes 67%
Coastal Forecast Zone Threat Levels 53%
Other 13%
Tsunami Wave Observations 53%
T1 Predicted Wave Arrival Time 60%
T2 Predicted Wave Arrival Time 47%
TSP- T3 Predicted Wave Arrival Time 47%
Indonesia [ T4 Predicted Wave Arrival Time 40%
Predicted Maximum Wave Amplitudes 80%
Coastal Forecast Zone Threat Levels 53%
Other 20%

Table 5. Percentage of NTWCs using TSP tsunami threat information to formulate national warnings in
each scenario.
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2.3 OBJECTIVE 3 — NTWC NATIONAL TSUNAMI
WARNING STATUS REPORTING

Objective 3: Validate the reporting by NTWCs to the TSPs of their National Tsunami Warning
Status.

2.3.1 Objective 3: Results

Details of the revelant survey results can be found in ANNEX IX — NTWC National Tsunami
Warning Status Reports to TSPs.

The overall NTWC warning status reporting rate was 67% for any scenario during the entire
exercise. This rate is slightly lower than that of IOWavel4, IOWavel6, and I0Wavel8 (see
red curve on Figure 2). However, the IOWave20 reporting rates were much lower for individual
scenarios with 40% for the Java scenario, 42% for the Andaman scenario, and 54% for the
Makran scenario.

All NTWC’s warning status report were displayed on the TSP Australia's public webpage
www.bom.gov.au/tsunami/iotwms on the interactive global map.

Countries provided the following reasons not reoring their warning status on a TSP website:

. Kenya: All of our observing systems are not currently working.

. Malaysia: The exercise did not involve any other local agencies.
. Pakistan: We are unable to login on TSP reporting forms.

. Singapore: Forgot to report the warning status on the website.

. South Africa: Login issues with TSP-India.

The number of status reports that each NTWC provided to TSPs has been diverse. The same
phenomenon has also been observed in previous exercises. While some NTWCs only reported
once, countries like India, Indonesia and Myanmar reported at least 3 times in Andaman
scenario and India, Indonesia, Madagascar, Malaysia, United Arab Emirates and Yemen in
Makran scenario in synchonisation with the number of warning updates they produced for their
respective countries. So clearly there is a consistency issue there.

The timing of reporting their warning status also varied a lot from country to country. This
variation may be related to the different timing of warnings being issued by each country but it
could also be due to some NTWCs not reporting immediately following their warning release.

2.3.2 Objective 3: Issues for follow-up

. ICG/IOTWMS continues to stress the importance of such warning status reporting by
NTWCs for the overall effectiveness of the IOTWMS system

. IOTWMS Regional SOP training workshops provides consistent training on when and
how often for NTWCs to report their warning status to TSPs. The general principle is to
report immediately after the first advice for your country, and then report whenever there
is a change in that advice till the advice is lifted or cancelled.


http://www.bom.gov.au/tsunami/iotwms
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3. IOTWMS-IOTIC POST IOWAVE20 WEBINAR ON LESSONS
LEARNT DURING EXERCISE INDIAN OCEAN WAVE 2020

As a follow up to the IOWave20 exercise, IOC/UNESCO Indian Ocean Tsunami Information
Centre and the ICG/IOTWMS Secretariat organized a Post-IOWave20 Webinar on Lessons
Learnt during Exercise Indian Ocean Wave 2020 held online from 11 to 12 November 2020.

All Indian Ocean Member States were invited to the workshop, particularly countries that took
part in IOWave20.

Thirty seven (32) participants from 23 Member States of the IOTWMS attended the workshop,
consisting of Australia, Bangladesh, Comoros, India, Indonesia, I.R. Iran, Kenya, Madagascar,
Malaysia, Maldives, Mauritius, Mozambique, Myanmar, Oman, Pakistan, Seychelles,
Singapore, South Africa, Sri Lanka, Tanzania, Timor Leste, United Arab Emirates, and Yemen .
In addition, one international exercise observer from Germany, and 2 international exercise
observers from the Global Disaster Resilience Center (GDRC) at the University of Huddersfield,
United Kingdom patrticipated in the workhop.

The aim of the workshop was to serve as a platform to share experiences and lessons learned
during Indian Ocean Tsunami Wave Exercise 2020. Exercise |IOWave20 Task Team Chair,
Member State and observer presentations are aviable on the event website: http://www.ioc-
tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventlD=2746.

3.1 COMMUNITY INVOLVEMENT
Despite the ongoing pandemic, six Member States reported communitiy involvement.

Indonesia held an evacuation drill at the New Yogyakarta International Airport. Participation
involved 120 person including PT Angkasa Pura, which is responsible for airport management
and other stakeholders. The main objective of the drill was maily to practice evacuation in a
tsunami emergency situation by giving an appropriate response based on each group’s
standard operating procedures. The other objectives were to test the new dissemination mode,
WRS New Generation, and to evaluaiton the airport infrastructure preparedness in case of a
tsunami emergency.

In Kenya three coastal communities participated in the exercise: Kwale (5-6 October),
Mombasa (12-13 October), and Kilifi (19-20 October). Communities were involved in tsunami
awareness activities and interviews were conducted with key community stakeholders on their
tsunami response (i.e. lifeguards).

In Mauritius a limited simulation exercise was carried out at the level of the National Disaster
Risk Reduction and Management Centre for a small coastal locality.

Mozambique and Thailand responded to the survey that commumities were involved, but did
provide details.

Seychelles noted the participation of community stakeholders including Indian Ocean Tuna
(staff residence), Eden Island (tourism, marina, commercial), Seychelles Maritime Academcy
and Seychelles Petroleum Company during a full scale exercise on 13 October.

3.2 OBSERVER REPORTS

The observers were provided with information on the exercise purpose, Terms of Reference,
exercise objectives, observer guidelines and reference material from the ICG/IOTWMS
Secretariat. The Terms of Reference included:


https://research.hud.ac.uk/institutes-centres/gdrc/
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=2746
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=2746
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Provide a chronology of the events and actions that you observed.

2. Where appropriate, provide a statement of your observations in relation to each of the
core exercise objectives 1-6 (as provided below).

3. Comment on the testing and understanding of communication protocols between the
TSPs, NTWCs, TWFPs and information dissemination points within countries.

Exercise observations were reported on from Indonesia, Sri Lanka and Paksitan.

Observations of the Indonesian virtual table-top exercise focused on the warning chain and
exercise management. In general, the virtual table top was very well planned and well
implemented and the participation was also impressive. Over 450 stakeholders partcipated in
the exercise held of 6 October for the Java scenario. Warning messages were issued
according to schedule. In general, the National Disaster Mangement Agency and Media had a
good understanding of the warning messages. However the local DMO provinces, districts and
cities do not all understand the warning messages. Similar obervations were noted in terms of
the stakeholder's response such that local DMO standard operating procedures require
attention.

In Sri Lanka, oberservations of the Andaman scenario held on 13 October validated that terms
of reference 1-3 were met. With the exception of restrictions that had a major impact on the
scope of the exercise in having the participation of communities in the exercise, it can be
concluded that the exercise was satisfactory. Exercise IOWave20 simulated Sri Lanka being
put in a tsunami warning situation and required NTWC and the NDMO to activate their SOPs.
Accordingly, the primary motive for IOWave20 was to enhance tsunami preparedness at every
level.In this context, IOWave20 stimulated the development, training, testing and evaluation of
SOPs. In particular, national to district level communication was tested across four districts
(Batticaloa, Hambantota, Kalutara, and Trincomalee).

Remote observation of Pakistan’s activity in the Makran scenario was conducted on 20
October with a focus on NTWC operations. A timeline of analysis and documentation of
observations indicated that the NTWC warning sequence and timeline followed NTWC SOP
and seems to be adequate for the simulated scenario. It was noted that the NTWC Bulletin 1
was based on national EQ data and send out before the first TSP notification was received.
Access by NTWC Paksitan to TSP websites and NTWC status reporting was not possible.
Therefore the NTWC bulletin did not concider TSP warning or observational information (i.e.
tide gauge).

3.3 LESSONS LEARNT FROM IOWAVEZ20

The recommendations arising during the Post-IOWave20 webinar are directed towards (i) the
Exercise IOWave Task Team and Secretariat, (i) Working Group 1 on Tsunami Risk,
Community Awareness and Preparedness and the Indian Ocean Tsunami Information Centre
(IOTIC), and (iii) Working Group 2 on Tsunami Detection Warning, and Dissemination. They
related to the areas of exercise planning, and the downstream and upstream tsunami warning
system, respectively.

3.3.1 Exercise Planning

. IOWave Exercises should use scenarios that are suitable for all Member States to
participate, 3 scenarios worked well for coverage.

o Holding the scenarios 1-week apart worked well.

o The Exercise should be conducted in September prior to the cyclone season and the
preparation period [Australia; India]. However, after |IOWavel8 it was noted that
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September is inconvenient for some countries due to Monsoon and Floods [Pakistan,
India, Sri Lanka] and hot weather [Oman].

Coordinate with PTWS to ensure Exercises occur in opposite years [Australia, Indonesial].
This has been raised in TOWS-WG and can be raised again.

International observers should be included in future exercises (such as IORA) [India] and
virtual observations should be utilised more widely.

Consider informing more national leaders of the Exercise in addition to the Tsunami
National Contacts.

Document the lessons learnt and changes triggered from the Exercise (i.e. establish a
Preparations

3.3.2 Downstream

Member States should update their SOPs for the pandemic situation with support from
WG1-I0TIC.

Where possible, communities should be encouraged to test/verify the UNESCO-IOC
Tsunami Ready Indicators during the Exercise.

Encourage countries to conduct regular exercises at least every year between IOWaves.
They could align with communication tests.

WG1-10TIC should provide guidelines for conducting virtual table-top exercises.

3.3.3 Upstream

Establish a work mechanism between NTWCs and TSPs to solve communication issues
(i.e. non-receipt of messages).

WG-2 to identify reliable tide gauge stations with fast transmission rates.

Consider having the TSPs send an sms/email notification whenever there are tsunami
product updates (ex. Tide gauge observations).

Conduct a risk assessment of upstream tsunami warning including dissemination of
tsunami warnings, reliable resources, etc.
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NATIONAL EXERCISE CONTACTS

AUSTRALIA

Mr Simon ALLEN

Bureau of Meteorology, Melbourne
700 Collins Street, Docklands
Melbourne VIC 3001

Australia

Email: simon.allen@bom.gov.au

BANGLADESH

Mr Md. Momenul ISLAM

Meteorologist and Officer in Charge
Bangladesh Meteorological Department
Bangladesh Meteorological Department
Seismic Observatory and Research
Center, Bangladesh Meteorological
Department, Agargaon, Dhaka

Dhaka 1207

Bangladesh

Tel: +880 (0)17 58 46 46 49

Fax: 88-02-8118230

Email: momenulislam799@hotmail.com

COMOROS

Mr Saifou-Dine ALIANI TOIHA

In-Charge of Research

Agence Nationale de I'Aviation Civile et de
la Météorologie

Route d'ltsambouni

Moroni B.P. 72

Comoros

Tel: +269 3343924

Email: alianitoiha@yahoo.fr

FRANCE (INDIAN OCEAN
TERRITORIES)

Mr. Souka CHITTAPHONG-REMY
Deputy Head

Regional Crisis Management Centre
Prefecture de La Réunion

Place du Barachois

SAINT DENIS La REUNION 97400
Réunion

Email:
francois.chittaphong@reunion.pref.gouv.fr

INDIA

Mr Ajay Kumar BANDELA

Scientist

Indian National Centre for Ocean
Information Services

Ocean Valley, Pragathi Nagar (B.O.),
Nizampet (S.0.)

Hyderabad 500090

India

Tel: +91-40-23886071

Email: ajay@incois.gov.in

INDONESIA

Mr Rahmat TRIYONO

Head of Earthquake and Tsunami Centre
Indonesian Agency for Meteorology,
Climatology and Geophysics (BMKG)

JI. Angkasa 1 No.2

DKI Jakarta 10610

Indonesia

Email: rahmat.triyono@gmail.com

IRAN (Islamic Republic of)

Dr Ali KHOSHKHOLGH

Assistant Professor

Iranian National Institute for
Oceanography and Atmospheric Science
No.3 Etemad Zadeh St.

Tehran 014155-4781

Iran (Islamic Republic of)

Tel: +98 9126 208 073

Email: a_khosh@inio.ac.ir

KENYA

Dr Sagero Obaigwa PHILIP
Principal Meteorologist

Kenya Meteorological Department
P.O. Box 30259

Nairobi 00100

Kenya

Tel: +254-722271652

Email: phsagero@gmail.com


mailto:simon.allen@bom.gov.au
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MADAGASCAR

Mr Jean Bernardo
ANDRIANAIVOARISOA

Researcher

Institute and Observatory of Geophysics in
Antananarivo (I0GA)

P.O. Box 3843

Antananarivo 101

Madagascar

Tel: +261 223 0182

Email: andrijp08@gmail.com

Mr Ramarolahy Rina ANDRIANASOLO
Associate Researcher

Institute and Observatory of Geophysics in
Antananarivo (I0GA)

P.O. Box 3843

Antananarivo 101

Madagascar

Tel: +261 2022 30182

Email: rinaranamana@gmail.com

MALAYSIA

Mr Zaidi Bin ZAINAL ABIDIN
Malaysian Meteorological Department
Jalan Sultan

Petaling Jaya Selangor 46667
Malaysia

Email: zaidi@met.gov.my

MALDIVES

Ms Faroosh ALI

Senior Program Officerl

National Disaster Management Centre
H. Rihijehi Koshi Ameenee Magu
Male'

Maldives

Email: faroosha.ali@ndma.gov.mv

MAURITIUS

Dr Renganaden VIRASAMI
Mauritius Meteorological Services
St Paul Road

Vacoas 73449

Mauritius

Tel: +230 58117569

Email: rvirasami@govmu.org

MOZAMBIQUE

Mr Dennis GUIAMBA

Information Management Officer

National Operative Center for Emergency-
CENOE

Instituto Nacional de Gestao de
Calamidades

Av. 19 de Outubro Recinto da Base Aérea
de Mavalane

Maputo 1101

Mozambique

Tel: +258 21477211

Email: dennis.guiamba@gmail.com

MYANMAR

Dr Yin Myo MIN HTWE

Deputy Director

Department of Meteorology and
Hydrology, Nay Pyi Taw

No. 50, Kaba-Aye Pagoda Road
Mayangone Township,

Myanmar

Tel: +959250954653

Email: jianyou.wu007 @gmail.com

OMAN

Mr Khalid Ahmed AL-WAHAIBI
Directorate General of Meteorology & Air
Navigation

P.O.Box 1

Muscat Oman

Email: k.alwahaibi@met.gov.om

PAKISTAN

Mr Ameer HYDER

National Seismic Monitoring andTsunami
Early Warning Centre, Karachi

Pakistan Meteorological Department
Karachi Pakistan

Email: free2hyder@yahoo.com

Mr Karam KHAN

Meteorologist

National Tsunami Warning Centre,
Karachi

Pakistan Meteorological Department,
Karachi

Regional Meteorological Centre
Karachi Pakistan

Tel: +92 21 9261 423

Email: karamkhan31@hotmail.com


mailto:rinaranamana@gmail.co
mailto:zaidi@met.gov.my
mailto:faroosha.ali@ndma.gov.mv
mailto:dennis.guiamba@gmail.com
mailto:jianyou.wu007@gmail.com
mailto:k.alwahaibi@met.gov.om
mailto:free2hyder@yahoo.com
mailto:karamkhan31@hotmail.com
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SEYCHELLES

Ms Vicky BERLOUIS

Department of Risk and Disaster
Management

P.O.Box 445

Global Village, Block Block B, Suite No. 3,
Mont Fleuri

Victoria Mahe Seychelles

Email: vberlouis@drdm.gov.sc

SINGAPORE

Ms Weilin HU

Senior Meteorologist

Meteorological Service Singapore
PO Box 8 Changi Airport Post Office
Singapore 819643

Tel: +65 6546 9962/5059

Email: Hu_weilin@nea.gov.sg

SOUTH AFRICA

Mr Keven Rae

Chief Forecaster

Operations

South African Weather Service, Head
Office

Private Bag X097

442 Rigel Avenue South
Erasmusrand

Pretoria Gauteng 0001

South Africa

Tel: +27-12 367 6002

Fax: +27-12 367 6042

Email: kevin.rae@weathersa.co.za

SRI LANKA

Mr Sunil JAYAWEERA

Director (Preparedness)

Disaster Management Centre

3rd, 4th Floor, 120/2 Vidya Mawatha
Colombo 00700

Sri Lanka

Email: jayaweera_s@yahoo.com

THAILAND

Mr Bhumrindra TAUVAROTAMA
Department of Disaster Prevention and
Mitigation

3/12 U-Thong Nok Rd, Dusit

Bangkok 10300
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Thailand
Email: bhumrindra@gmail.com

TIMOR LESTE

Mr Martinho FATIMA

Deputy Chief

National Disaster Management Directorate
Ministry of Social Solidarity

Dili East Timor Timor-Leste

Tel: +670 3322597

Email: martinho.fatima@mss.gov.tl

TANZANIA

Mr Samwel MBUYA

Manger of Forecasting Services
Tanzania Meteorological Agency
P.O. Box 3056

Dar es Salaam United Republic of
Tanzania

Tel: +255 764750980

Email: samwel.mbuya@meteo.go.tz

YEMEN

Mr Mohammed Ali AL-ERYANI

Director of Assessment and Recovery
General Director of Environmental
Emergency and Disaster

Ministry of Water & Environment

P.O. Box 19237Sana'a YemenTel: 00967-
770627746

Email: m.aleryani@yahoo.com

UNITED ARAB EMIRATES

Mr Mohamed AL EBRI

Director of Meteorology Department
National Center of Meteorology

19" Street

Al Shawamekh

United Arab Emirates

Email: MAlebri@ncms.ae


mailto:vberlouis@drdm.gov.sc
mailto:Hu_weilin@nea.gov.sg
mailto:kevin.rae@weathersa.co.za
mailto:jayaweera_s@yahoo.com
mailto:bhumrindra@gmail.com
mailto:martinho.fatima@mss.gov.tl
mailto:samwel.mbuya@meteo.go.tz
mailto:m.aleryani@yahoo.com
mailto:MAlebri@ncms.ae
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ANNEX I

MEMBER STATE PARTICIPATION

Farmmiy Java |Andaman| Makran

06-Oct 13-Oct 20-Oct
Australia AUS Yes No No
Bangladesh  BAN Yes Yes No
Comoros COM No No Yes
India IN No Yes Yes
Indonesia IND Yes Yes Yes
Kenya  KEN Yes Yes Yes
Madagascar MAD No No Yes
Malaysia  MAL No Yes No
Mauritius MAU No No Yes
Mozambique MZ No No Yes
Myanmar MM No Yes No
Oman oM No No Yes
Pakistan PK Yes Yes Yes
Seychelles SY No Yes Yes
Singapore SIN No Yes No
South Africa SA Yes Yes No
Sri Lanka SLK No Yes No
Thailand THA Yes Yes Yes
UAE UAE No No Yes
Yemen YEM Yes Yes Yes

Table 1I-1. Member State Scenario(s) Exercised
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Stakeholder |% MS| # MS | AUS | BAN [COM | IN | IND | KEN | MAD| MAL| MAU| MZ | MM | OM | PK SY | SIN SA | THA | UAE | YEM
NTWC 100%]| 19 Yes | Yes Yes Yes Yes Yes Yes Yes Yes | Yes | Yes [ Yes | Yes | Yes | Yes | Yes | Yes | Yes [ Yes
NDMO 89% 17 Yes Yes Yes Yes Yes Yes Yes No Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes
LDMO 74% 14 Yes Yes Yes Yes Yes Yes - No Yes Yes No Yes Yes Yes No No Yes Yes Yes
Media 47% 9 No Yes No No Yes Yes - No - Yes No Yes No Yes | Yes No Yes | Yes -
Community | 32% 6 No No No No | Yes | Yes - No | Yes | Yes No No No | Yes No No | Yes No -

Table 1I-2. Member State Participation Levels

AUS=Australia, BAN=Bangladesh, COM=Comoros, IN=India, IND=Indonesia, KN=Kenya, MAD=Madagascar, MAL=Malaysia, MAU=Mauritius, MZ=Mozambique,
MM=Myanmar, OM=0Oman, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa, THA=Thailand, UAE=United Arab Emirates, YEM=Yemen

% MS= percentage of Member States answering yes, # MS = Number of Member States who provided an answer
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ANNEX IlI

TYPES OF EXERCISES CONDUCTED

Exercise Type %MS| #MS| AUS BAN COM IN IND KEN MAD MAL MAU MZ MM OM PK SY SIN SA THA UAE YEM
Orientation 35% 6 No No No No No Yes No Yes No No No No No Yes Yes Yes Yes
Drill 18% 3 No No No No No No No No Yes Yes No No No No Yes No No
Tabletop 59% 10 No Yes No Yes Yes Yes Yes No Yes No Yes No Yes No Yes No Yes
Functional 35% 6 Yes No Yes No No No No No Yes No No Yes Yes No Yes No No
Full Scale 0% 0 No No No No No No No No No No No No No No No No No

Table 11I-1. Types of Exercises Conducted

AUS=Australia, BAN=Bangladesh, COM=Comoros, IN=India, IND=Indonesia, KN=Kenya, MAD=Madagascar, MAL=Malaysia, MAU=Mauritius, MZ=Mozambique,
MM=Myanmar, OM=0Oman, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa, THA=Thailand, UAE=United Arab Emirates, YEM=Yemen

% MS= percentage of Member States answering yes, # MS = Number of Member States who provided an answer

Note: Member States in grey did not answer this question and are excluded from the total.



Country

Australia
Bangladesh
Comoros
India
Indonesia
Kenya
Madagascar
Malaysia
Mauritius
Mozambique
Myanmar
Oman
Pakistan
Seychelles
Singapore
South Africa
Thailand
UAE

Yemen
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ANNEX IV

NATIONAL TSUNAMI WARNING CENTRES
National Tsunami Warning Centre (NTWC)

Joint Australian Tsunami Warning Centre

Bangladesh Meteorological Department

Agence Nationale de I'Aviation Civile et de la Météorologie
Indian Tsunami Early Warning Centre, INCOIS

Agency Of Meteorology Climatology and Geophysics (BMKG)

Kenya Meteorological Department

National Weather and Geophysics Operation Centre, MMD
Mauritius Meteorological Services

Department of Meteorology and Hydrology

Civil Aviation Authoriity - DGMET - NMHEWC

Pakistan Meteorological Department

Seychelles Meteorological Authority

National Environment Agency / Meteorological Service Singapore
South African Weather Service

Department of Disaster Prevention and Mitigation

National Center of Meteorology

General Directorate of Emergency and Environmental Disasters
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TIMELINESS OF TSP NOTIFICATION DELIVERY MEDIUMS: JAVA SCENARIO

Java Scenario

(8 out of 8 NTWCs reporting)

Received

L. Total
in time

AUS

BAN

IND

KEN

PK

TSP-Australia

GTS
Fax
Email
SMS

86%
25%
75%
63%

Received in time
Not received
Received in time
Received in time

Not reported

Not received

Not received
Received in time

Received in time
Not received
Received in time
Not received

Received Late
Not received
Received in time
Received in time

Received in time

Received in time

Received in time
Not received

TSP-India

GTS
Fax
Email
SMS

100%
38%
75%
75%

Received in time
Received in time
Not received
Received in time

Not reported
Not received
Received in time
Received in time

Received in time
Not received
Received in time
Not received

Received in time
Not received
Received in time
Received in time

Received in time
Not received
Received in time
Not received

TSP-Indonesia

GTS
Fax
Email
SMS

86%
25%
75%
88%

00 00 00 |00 00 00 |0 00 00 N

Received in time
Received Late
Received in time
Received in time

Not reported

Not received

Not received
Received in time

Received in time
Not received
Received in time
Received in time

Received Late
Not received
Received in time
Received in time

Received in time
Not received
Received in time
Not received

Java Scenario

(8 out of 8 NTWCs reporting)

SA

THA

YEM

TSP-Australia

GTS
Fax
Email
SMS

Received in time
Not received
Received Late
Not receivea

Received in time
Received Late
Received in time
Keceived In time

Received in time
Received in time
Received in time
Keceived in time

TSP-India

GTS
Fax
Email
SMS

Received in time
Not received
Received Late

Received in time

Received in time
Received in time
Received in time
Received in time

Received in time
Received in time
Received in time
Received in time

TSP-Indonesia

GTS
Fax
Email
SMS

Received in time
Not received
Received Late

Received in time

Received in time
Received in time
Received in time
Received in time

Received in time
Received in time
Received in time
Received in time

Table V.1. Timeliness of TSP Notification Delivery
Mediums for the Java Scenario based on responses
from NTWC on whether or not messages were
received in a timely manner. These responses
correspond to Section 2.1.1 of the report.

AUS=Australia, BAN=Bangladesh, IND=Indonesia, KEN=Kenya, PK=Pakistan, SA=South Africa, THA=Thailand, YEM=Yemen
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TIMELINESS OF TSP NOTIFICATION DELIVERY MEDIUMS: ANDAMAN SCENARIO

Andaman Scenario Received
) .. Total BAN IN IND KEN MAL
(12 out of 12 NTWCs reporting) | in time
GTS 92% 12 Not received Received in time Received in time Received in time Received in time
TSP-Australia Fax 33% 12 Not received Received Late Not received Not received Received Late
Email 83% 12 Not received Received in time Received in time Received in time Received in time
SMS 67% 12 Received in time Received in time Not received Received in time Received in time
GTS 92% 12 Not received Received in time Received in time Received in time Received in time
TSP-India Fax 33% 12 Not received Received in time Not received Not received Received Late
Email 75% 12 Received in time Received in time Received in time Received in time Received in time
SMS 58% 12 Received in time Received in time Not received Received in time Not received
GTS 83% 12 Not received Received in time Received in time Received in time Received in time
TSP-Indonesia Fax 25% 12 Not received Not received Not received Not received Not received
Email 75% 12 Not received Received in time Received in time Received in time Received in time
SMS 75% 12 Received in time Not received Received in time Received in time Received in time
Andaman Scenario
MM PK SY SIN SA THA YEM
(12 out of 12 NTWCs reporting)
GTS Received in time Received in time Received in time Received in time Received in time Received in time Received in time
TSP-Australia Fax Received Late Received in time Not received Received in time Not received Received in time Received in time
Email Received in time Received in time Received in time Received in time Received Late Received in time Received in time
SMS Received in time Not received Received Late Received in time Not received Received in time Received in time
GTS Received in time Received in time Received in time Received in time Received in time Received in time Received in time
TSP-India Fax Not received Not received Not received Received in time Not received Received in time Received in time
Email Received Late Received Late Received in time Received in time Received Late Received in time Received in time
SMS Not received Not received Not received Received in time Received in time Received in time Received in time
GTS Received in time Received Late Received in time Received in time Received in time Received in time Received in time
TSP-Indonesia Fax Not received Not received Not received Received in time Not received Received in time Received in time
Email Received in time Received Late Received in time Received in time Received Late Received in time Received in time
SMS Received in time Received Late Received Late Received in time Received in time Received in time Received in time

Table V.2. Timeliness of TSP Notification Delivery Mediums for the Andaman Scenario based on responses from NTWC on whether or not messages were received
in a timely manner. These responses correspond to Section 2.1.1 of the report.

BAN=Bangladesh, IN=India, IND=Indonesia, KEN=Kenya, MAL=Malaysia, MM=Myanmar, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa,
THA=Thailand, YEM=Yemen
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TIMELINESS OF TSP NOTIFICATION DELIVERY MEDIUMS: MAKRAN SCENARIO

Makran Scenario

(12 out of 13 NTWCs reporting) eived in t| Total COM IN IND KEN MAD MAU
GTS 82% 11 Not reported Received in time Received in time Received in time Not received Received Late
TSP-Australia Fax 27% 11 Not reported Not received Not received Not received Not received Not received
Email 67% 12 Received Late Received Late Received in time Received in time Received in time Received in time
SMS 75% 12 Received in time Received in time Not received Received in time Received in time Received in time
GTS 82% 11 Not reported Received in time Received in time Received in time Not received Received in time
TSP-India Fax 36% 11 Not reported Received in time Not received Not received Not received Received in time
Email 83% 12 Received in time Received in time Not received Received in time Received in time Received in time
SMS 58% 12 Received in time Received in time Not received Received in time Received in time Received in time
GTS 91% 11 Not reported Received in time Received in time Received in time Not received Received in time
TSP-Indonesia Fax 18% 11 Not reported Not received Not received Not received Not received Not received
Email 92% 12 Received in time Received in time Received in time Received in time Received in time Received in time
SMS 45% 11 Not reported Not received Received in time Received in time Not received Received in time
Makran Scenario
eived in t{ Total oM PK SY THA UAE YEM
(12 out of 13 NTWCs reporting)
GTS 82% 11 Received in time Received in time Received in time Received in time Received in time Received in time
TSP-Australia Fax 27% 11 Received in time Not received Not received Received in time Not received Received in time
Email 67% 12 Received in time Received Late Received in time Received in time Received Late Received in time
b eceived in time eceived Late eceived Late eceived in time eceived in time eceived in time
SMS 75% 12 Received in ti Received Lat Received Lat Received in ti Received in ti Received in ti
GTS 82% 11 Received in time Received in time Received in time Received in time Received Late Received in time
TSP-India Fax 36% 11 Received Late Not received Not received Received in time Not received Received in time
Email 83% 12 Received in time Received in time Received in time Received in time Received Late Received in time
b ot receive ot receive ot receive eceived in time eceived Late eceived in time
SMS 58% 12 N ived N ived N ived Received in ti Received L Received in ti
b eceived in time eceived in time eceived in time eceived in time eceived in time eceived in time
GTS 91% 11 Received in ti Received in ti Received in ti Received in ti Received in ti Received in ti
TSP-Indonesia Fax 18% 11 Received Late Not received Not received Received in time Not received Received in time
Email 92% 12 Received in time Received in time Received in time Received in time Not received Received in time
SMS 45% 11 Not received Received Late Received Late Received in time Not received Received in time

Table V-3. Timeliness of TSP Notification Delivery Mediums for the Makran Scenario based on responses from NTWC on whether or not messages were received

in a timely manner. These responses correspond to Section 2.1.1 of the report.

COM=Comoros, IN=India, IND=Indonesia, KEN=Kenya, MAD=Madagascar, MAU=Mauritius, OM=0Oman, PK=Pakistan, SY=Seychelles, THA=Thailand,

UAE=United Arab Emirates, YEM=Yemen




IOC Technical Series 153, Vol. 2
Annex VI

ANNEX VI
TSP MESSAGES RECEIVED FROM NTWCS

Java Scenario: Email

Java Scenario Email Message No AUS BAN IND KEN PK SA THA YEM | Tot % Ave | Tot* %* Ave*
03:00 Test Start 03:03 - 03:03 03:03 - 03:03 03:00 5 71% 5 71%
IOTWS-TSP 03:14 Message 1 03:15 - 03:14 03:15 03:14 03:14 03:14 6 86% 6 86%
AUSTRALIA 03:14 Message 2 03:15 - 03:15 03:16 03:15 03:15 03:14 6 86% 6 86%
03:25 Message 3 03:26 - 03:43 03:26 03:25 03:26 03:25 6 86% 6 86%
03:34 Message 4 03:36 - - 03:36 03:52 03:35 03:34 5 71% 4 57%

03:42 Message 5 03:43 - - 03:43 - 03:43 03:42 4 57% 76%| 4 57% 74%

03:00 Test Start - 03:00 02:58 03:00 03:00 03:32 03:00 6 86% 5 71%
IOTWS-TSP INDIA | 03:05 Message 1 - 03:05 - 03:05 03:05 03:37 03:05 5 71% 4 57%
03:15 Message 2 - 03:15 03:15 03:17 03:16 03:33 03:15 6 86% 5 71%
03:31 Message 3 - 03:32 - 03:35 - 03:32 03:31 4 57% 4 57%

03:44 Message 4 - 03:35 - - - 03:45 03:44 3 43%  69% 3 43%  60%
03:00 Test Start - - - - 03:00 - 03:00 2 29% 2 29%
IOTWS-TSP 03:08 Message 1 03:21 - 03:08 03:09 03:32 03:31 03:08 6 86% 4 57%
INDONESIA 03:13 Message 2 03:17 - 03:13 03:13 03:33 03:16 03:13 6 86% 5 71%
03:30 Message 3 03:31 - 03:30 03:30 03:33 03:32 03:30 6 86% 6 86%

04:00 Message 4 04:05 - 04:00 04:02 04:14 04:11 04:00 6 86% 74% 6 86% 66%

Table VI-1. Summary of Email messages received by each NTWC for the Java Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space
= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member States in grey did not answer this question and are excluded from the total.

AUS=Australia, BAN=Bangladesh, IND=Indonesia, KEN=Kenya, PK=Pakistan, SA=South Africa, THA=Thailand, YEM=Yemen
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Andaman Scenario: Email
Andaman Scenario Email Message No BAN IN IND KEN MAL MM PK Sy SIN SA THA YEM | Tot % Ave | Tot* %* Ave*
04:00 Test Start - 04:00 04:00 04:01 04:04 04:01 04:.01 o04:.01 - 04:01 04:00 9 82% 9 82%
IOTWS-TSP AUSTRALIA | 04:10 Message 1 - 04:10 04:10 04:11 04:15 - 04:11 04:11 04:01 04:11 04:10 9 82% 9 82%
04:12 Message 2 - 04:12 04:12 04:13 04:16 04:13 04:13 04:13 04:13 04:13 04:12 10 91% 10 91%
04:20 Message 3 - 04:20 04:20 04:21 04:24 04:18 04:21 04:21 04:21 04:21 04:20 10 91% 10 91%
04:51 Message 4 - 04:51 04:51 04:52 04:55 04:52 04:52 04:52 04:52 04:52 04:40 10 91% 87% 10 91% 87%
03:59 Test Start 04:00 03:59 - - 04:03 - 04:32 04:05 03:58 04:00 04:00 8 73% 7 64%
IOTWS-TSP INDIA 04:05 Message 1 04:05 04:05 - - 04:10 04:38 04:32 04:07 04:04 - 04:05 8 73% 6 55%
04:16 Message 2 04:15 04:16 04:14 04:24 04:20 04:24 04:32 04:12 04:15 04:17 04:15 11 100% 10 91%
04:31 Message 3 04:30 04:32 - 04:32 - 04:32 05:00 04:28 04:31 04:33 04:30 9 82% 8 73%
05:00 Message 4 05:00 05:00 04:58 - 05:04 05:00 - 05:00 04:58 05:01 05:00 9 82% 82% 9 82% 73%
04:00 Test Start - - - - - - - 04:03 - - 04:00 2 18% 2 18%
IOTWS-TSP INDONESIA | 04:08 Message 1 - 04:08 04:08 04:09 04:14 04:03 04:11 04:09 04:08 04:11 04:08| 10 91% 10 91%
04:13 Message 2 - 04:13 04:13 04:14 04:19 04:13 04:13 04:13 04:13 04:18 04:13 10 91% 10 91%
04:30 Message 3 - 04:30 04:30 04:31 04:36 04:32 04:33 04:31 04:31 04:33 04:30| 10 91% 10 91%
05:00 Message 4 - 05:10 05:00 05:02 05:14 05:02 05:03 05:00 05:00 05:03 05:00 10 91% 76% 10 91% 76%

Table VI-2. Summary of Email messages received by each NTWC for the Andaman Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space

= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member State in grey did not answer this question and are excluded from the total.

BAN=Bangladesh, IN=India, IND=Indonesia, KEN=Kenya, MAL=Malaysia, MM=Myanmar, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa,
THA=Thailand, YEM=Yemen
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Makran Scenario: Email
Makran Scenario Email Message No COM IN IND KEN MAD MAU Mz om PK SY THA UAE YEM | Tot % Ave | Tot* %* Ave*
06:00 Test Start 06:53 06:51 06:00 06:02 05:57 - 06:01 06:53 06:00 06:53 06:00| 10 91% 6 55%
IOTWS-TSP 06:12 Message 1 06:53 06:51 06:12 06:14 06:08 06:00 06:13 06:53 06:12 06:53 06:12 | 11  100% 7 64%
AUSTRALIA 06:15 Message 2 06:53 06:52 06:15 06:17 06:13 06:12 06:16 06:53 06:16 06:53 06:15| 11  100% 7 64%
06:25 Message 3 06:53 06:52 06:25 06:29 06:25 06:15 06:25 06:53 06:26 06:53 06:25| 11  100% 7 64%
06:40 Message 4 06:53 06:52 06:40 06:42 06:40 06:40 06:40 06:53 06:41 06:53 06:40| 11 100% 98% 11 100%  69%
05:59 Test Start 06:00 05:59 - 06:01 05:57 - 06:01 06:01 06:02 06:00 06:05 9 82% 9 82%
IOTWS-TSP INDIA | 06:05 Message 1 06:25 06:27 - - 06:22 06:00 - 06:26 06:12 06:25 - 7 64% 2 18%
06:16 Message 2 06:16 06:14 - 06:18 06:14 06:17 06:17 06:18 06:15 06:16 07:21| 10 91% 9 82%
06:32 Message 3 06:33 06:32 - 06:34 06:30 06:32 06:34 06:34 06:31 06:33 07:21| 10 91% 9 82%
07:02 Message 4 07:03 07:01 - - 06:40 07:02 07:02 07:03 07:02 07:03 - 8 73% 80% 8 73% 67%
06:00 Test Start 06:02 06:00 06:00 06:02 06:00 06:00 06:00 06:02 06:01 - 06:00 | 10 91% 10 91%
IOTWS-TSP 06:08 Message 1 06:10 06:08 06:08 06:10 06:08 06:10 06:10 06:10 06:09 - 06:08 | 10 91% 10 91%
INDONESIA 06:13 Message 2 06:14 06:14 06:13 06:15 06:13 06:16 06:14 06:16 06:14 - 06:13| 10 91% 10 91%
06:30 Message 3 06:32 06:30 06:30 06:32 06:30 06:32 06:30 06:33 06:31 - 06:30| 10 91% 10 91%
07:00 Message 4 07:03 07:00 07:00 07:02 07:00 07:02 07:00 07:02 07:01 - 07:00| 10 91% 91% 10 91% 91%

Table VI-3. Summary of Email messages received by each NTWC for the Makran Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space

= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member States in grey did not answer this question and are excluded from the total.

COM=Comoros, IN=India, IND=Indonesia, KEN=Kenya, MAD=Madagascar, MAU=Mauritius, OM=0Oman, PK=Pakistan, SY=Seychelles, THA=Thailand,
UAE=United Arab Emirates, YEM=Yemen
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Java Scenario: GTS

Java Scenario GTS Message No AUS BAN IND KEN PK SA | THA YEM | Tot % Ave | Tot* %*  Ave*

03:00 Test Start 03:03 - 03:04 03:56 03:00 03:04 03:00 6 86% 5 71%
IOTWS-TSP 03:14 Message 1 03:14 - 03:16 03:56 03:19 03:15 03:14 6 86% 5 71%
AUSTRALIA 03:14 Message 2 03:15 - 03:17 03:56 03:19 03:16 03:14 6 86% 5 71%
03:25 Message 3 03:25 - 03:45 03:56 03:25 03:26 03:25( 6 86% 4 57%
03:34 Message 4 03:35 - - 03:56 - 03:36 03:34 4 57% 3 43%

03:42 Message 5 03:43 - - 03:56 - 03:44 03:42 4 57% 76%| 4 57% 62%
03:00 Test Start 03:00 - 03:02 03:56 03:00 03:01 03:00 6 86% 5 71%
IOTWS-TSP INDIA 03:05 Message 1 03:05 - 03:07 03:56 03:05 03:06 03:06 6 86% 5 71%
03:15 Message 2 03:16 - 03:18 03:56 03:19 03:17 03:15 6 86% 5 71%
03:31 Message 3 03:32 - 03:33 03:56 - 03:32 03:31 5 71% 4 57%

03:44 Message 4 03:45 - 03:46 03:56 03:44 03:45 03:45 6 86% 83%| 6 86% 71%
03:00 Test Start - - - 03:56 03:00 - 03:00( 3 43% 3 43%
IOTWS-TSP 03:08 Message 1 03:08 - 03:10 03:56 03:08 03:09 03:08 6 86% 5 71%
INDONESIA 03:13 Message 2 03:13 - 03:15 03:56 03:13 03:13 03:13 6 86% 5 71%
03:30 Message 3 03:30 - 03:32 03:56 03:30 03:31 03:30 6 86% 5 71%

04:00 Message 4 04:00 - 04:02 03:56 04:00 04:01 04:00 6 86% 77%| 6 86% 69%

Table VI-4. Summary of GTS messages received by each NTWC for the Java Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space
= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member States in grey did not answer this question and are excluded from the total.
AUS=Australia, BAN=Bangladesh, IND=Indonesia, KEN=Kenya, PK=Pakistan, SA=South Africa, THA=Thailand, YEM=Yemen
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Andaman Scenario: GTS

Andaman Scenario GTS Message No BAN IN IND KEN MAL MM PK Sy SIN SA° THA YEM | Tot % Ave | Tot* %* Ave*
04:00 Test Start - 04:00 04:02 04:02 04:00 03:59 04:00 - 04:00 04:01 04:00 9 82% 9 82%
IOTWS-TSP AUSTRALIA | 04:10 Message 1 - 04:10 04:12 04:11 04:10 04:10 04:12 - 04:10 04:11 04:11 9 82% 9 82%
04:12 Message 2 - 04:12 04:14 04:15 04:12 04:13 04:12 - 04:12 04:13 04:13 9 82% 9 82%
04:20 Message 3 - 04:20 04:22 04:23 04:20 04:19 04:20 - 04:20 04:21 04:22 9 82% 9 82%

04:51 Message 4 - 04:51 04:53 04:52 04:57 04:51 04:51 - 04:51 04:52 04:42 9 82% 82% 9 82% 82%
03:59 Test Start - 03:59 04:01 04:01 03:59 03:59 04:00 - 03:59 04:00 04:00 9 82% 9 82%
IOTWS-TSP INDIA 04:05 Message 1 - 04:05 04:07 04:08 04:05 04:09 04:05 - 04:05 04:06 04:08 9 82% 9 82%
04:16 Message 2 - 04:16 04:18 04:18 - 04:16 04:15 - 04:16 04:17 04:19 8 73% 8 73%
04:31 Message 3 - 04:32 04:35 04:34 - 04:33 04:35 - 04:32 04:33 04:35 8 73% 8 73%

05:00 Message 4 - 05:00 05:02 04:50 - 05:15 - - 05:00 05:01 05:06 7 64% 75% 7 64% 75%
04:00 Test Start - - - 04:09 - - - - - - 04:05 2 18% 2 18%
IOTWS-TSP INDONESIA | 04:08 Message 1 - 04:08 04:10 04:11 - 04:09 04:08 - 04:08 04:09 04:14 8 73% 8 73%
04:13 Message 2 - 04:13 04:15 04:15 - 04:13 04:13 - 04:13 04:14 04:19 8 73% 8 73%
04:30 Message 3 - 04:30 04:32 04:31 04:30 04:29 04:30 - 04:30 04:30 04:36 9 82% 9 82%

05:00 Message 4 - 05:00 05:02 04:50 05:05 05:15 05:00 - 05:00 05:01 05:07 9 82% 65% 9 82% 65%

Table VI-5. Summary of GTS messages received by each NTWC for the Andaman Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space
= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member State in grey did not answer this question and are excluded from the total.

BAN=Bangladesh, IN=India, IND=Indonesia, KEN=Kenya, MAL=Malaysia, MM=Myanmar, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa,
THA=Thailand, YEM=Yemen
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Makran Scenario: GTS

Makran Scenario GTS Message No COoM IN IND KEN MAD MAU Mz oM PK Sy THA UAE YEM | Tot % Ave | Tot* %* Ave*
06:00 Test Start - 06:00 06:01 06:02 06:00 06:00 06:00 - 06:00 06:00 8 73% 8 73%
IOTWS-TSP 06:12 Message 1 - 06:12 06:13 06:13 06:13 06:12 06:12 - 06:12 06:12 8 73% 8 73%
AUSTRALIA 06:15 Message 2 - 06:15 06:17 06:16 06:16 06:15 06:17 - 06:15 06:15 8 73% 8 73%
06:25 Message 3 - 06:25 06:27 06:27 06:27 06:25 06:25 - 06:25 06:25 8 73% 8 73%
06:40 Message 4 - 06:40 06:42 06:41 06:41 06:40 06:40 - 06:40 06:40 8 73% 73%| 8 73% 73%
05:59 Test Start - 05:59 06:02 06:01 06:00 06:00 06:01 - 06:00 - 7 64% 7 64%
IOTWS-TSP INDIA | 06:05 Message 1 - - - - 06:00 - 06:08 - - 06:00 3 27% 3 27%
06:16 Message 2 - 06:16 06:19 06:18 06:18 06:17 06:17 - 06:17 06:18 8 73% 8 73%
06:32 Message 3 - 06:32 06:34 06:34 06:34 06:33 06:33 - 06:33 06:40 8 73% 8 73%
07:02 Message 4 - 07:02 07:04 07:03 07:04 07:02 07:02 - 07:02 07:12 8 73% 62% 8 73%  62%
06:00 Test Start - 06:00 06:01 06:01 06:00 06:00 06:01 - 06:00 - 7 64% 7 64%
IOTWS-TSP 06:08 Message 1 - 06:08 06:10 06:09 06:09 06:08 06:08 - 06:08 - 7 64% 7 64%
INDONESIA 06:13 Message 2 - 06:13 06:15 06:14 06:14 06:13 06:13 - 06:13 06:22 8 73% 8 73%
06:30 Message 3 - 06:30 06:32 06:32 06:32 06:31 06:31 - 06:31 06:39 8 73% 8 73%
07:00 Message 4 - 07:00 07:02 07:01 07:01 07:00 07:01 - 07:00 07:11 8 73%  69% 8 73%  69%

Table VI-6. Summary of GTS messages received by each NTWC for the Makran Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space

= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.
Note: Member States in grey did not answer this question and are excluded from the total.
COM=Comoros, IN=India,

UAE=United Arab Emirates, YEM=Yemen

IND=Indonesia, KEN=Kenya, MAD=Madagascar,

MAU=Mauritius, OM=0Oman,

PK=Pakistan, SY=Seychelles, THA=Thailand,
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Java Scenario: SMS

Java Scenario SMS Message No AUS BAN IND KEN PK SA THA YEM | Tot % Ave | Tot* %* Ave*
03:00 Test Start 03:03 03:00 - 03:03 - - 03:.00( 4 57% 4 57%
IOTWS-TSP 03:14 Message 1 03:15 03:15 - 03:26 - - 03:15 4 57% 4 57%
AUSTRALIA 03:14 Message 2 03:15 03:18 - 03:15 - - 03:16 4 57% 4 57%
03:25 Message 3 03:26 03:26 - - - - 03:27 3 43% 3 43%
03:34 Message 4 03:35 03:35 - 03:50 - - 03:36 4 57% 3 43%

03:42 Message 5 03:43 03:43 - - - - 03:45 3 43% 52%| 3 43%  50%
03:00 Test Start 03:00 03:00 - 03:00 - 03:00 03:01 5 71% 5 71%
IOTWS-TSP INDIA | 03:05 Message 1 03:06 03:05 - 03:05 - 03:06 03:06 5 71% 5 71%
03:15 Message 2 03:17 03:15 - 03:17 - 03:17 03:33 5 71% 4 57%
03:31 Message 3 03:32 03:31 - 03:32 - 03:32 03:44 5 71% 5 71%

03:44 Message 4 03:45 03:45 - 03:45 - 03:45 - 4 57% 69% 4 57% 66%
03:00 Test Start - 03:00 - - - - - 1 14% 1 14%
IOTWS-TSP 03:08 Message 1 03:08 03:09 03:14 03:16 - - - 4 57% 4 57%
INDONESIA 03:13 Message 2 03:21 03:14 03:24 03:18 - 03:15 - 5 71% 5 71%
03:30 Message 3 04:00 03:30 03:34 03:37 - 03:33 - 5 71% 4 57%

04:00 Message 4 04:02 04:00 04:26 04:11 - - - 4 57% 54% 3 43%  49%

Table VI-7. Summary of SMS messages received by each NTWC for the Java Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space
= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member State in grey did not answer this question and are excluded from the total.
AUS=Australia, BAN=Bangladesh, IND=Indonesia, KEN=Kenya, PK=Pakistan, SA=South Africa, THA=Thailand, YEM=Yemen
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Andaman Scenario: SMS

Andaman Scenario SMS Message No BAN IN IND KEN MAL MM PK SY SIN SA THA YEM | Tot % Ave | Tot* %* Ave*
04:00 Test Start 04:00 - - 04:01 04:02 04:02 - 04:02 04:02 - 04:00 7 64% 7 64%
IOTWS-TSP AUSTRALIA| 04:10 Message 1 04:10 04:11 - 04:14 04:11 - - 04:11 04:11 - 04:11 7 64% 7 64%
04:12 Message 2 04:12 - - - 04:13 04:13 - 04:13 04:13 - 04:13 6 55% 6 55%
04:20 Message 3 04:20 04:20 - 04:20 04:20 04:20 - 04:20 04:20 - 04:22 8 73% 8 73%
04:51 Message 4 04:40 04:52 - - 04:52  04:52 - 04:52 04:52 - 04:42 7 64% 64% 7 64% 64%
03:59 Test Start 04:00 04:00 - 04:00 - - - - 04:00 04:00 04:05 6 55% 6 55%
IOTWS-TSP INDIA 04:05 Message 1 04:05 04:05 - 04:06 - - - - 04:06 04:06 04:10 6 55% 6 55%
04:16 Message 2 04:15 04:17 - 04:17 - - - - 04:17 04:17 04:20 6 55% 6 55%
04:31 Message 3 04:30 04:32 - 04:33 - - - - 04:32 04:32 04:36 6 55% 6 55%
05:00 Message 4 05:00 05:01 - - - - - - - - 05:08 3 27%  49% 3 27%  49%
04:00 Test Start 04:00 - - - 04:00 - - - - - - 2 18% 2 18%
IOTWS-TSP INDONESIA| 04:08 Message 1 04:08 - 04:15 04:16 04:12 04:14 - 04:19 04:11 04:24 - 8 73% 7 64%
04:13 Message 2 04:14 - 04:31 04:18 04:18 04:18 - 04:34 04:22 04:30 - 8 73% 5 45%
04:30 Message 3 04:30 - 04:38 04:42 04:37 04:35 - 04:46 04:42 04:34 - 8 73% 7 64%
05:00 Message 4 05:00 - 05:06 05:05 05:07 05:08 05:34 05:07 05:05 - - 8 73% 62% 7 64% 51%

Table VI-8. Summary of SMS messages received by each NTWC for the Andaman Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space

= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member State in grey did not answer this question and are excluded from the total.

BAN=Bangladesh, IN=India, IND=Indonesia, KEN=Kenya, MAL=Malaysia, MM=Myanmar, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa,
THA=Thailand, YEM=Yemen
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Makran Scenario: SMS
Makran Scenario SMS Message No comMm IN IND KEN MAD MAU MZ oM PK SY THA UAE YEM | Tot % Ave | Tot* %*  Ave*
06:00 Test Start 06:10 - - - 06:00 - 06:01 07:30 06:01 06:00 06:00 7 64% 6 55%
IOTWS-TSP 06:12 Message 1 06:12 06:12 - 06:12 06:12 06:00 06:12 07:30 06:12 06:12 06:12| 10 91% 9 82%
AUSTRALIA 06:15 Message 2 06:18 06:15 - 06:14 06:15 06:12 06:15 07:30 06:15 06:15 06:15| 10 91% 9 82%
06:25 Message 3 06:25 06:25 - 06:25 06:25 06:15 06:25 07:30 06:25 06:25 06:25| 10 91% 9 82%
06:40 Message 4 06:40 06:40 - 07:03 06:40 06:40 06:40 07:30 06:40 06:40 06:40| 10 91% 85% 8 73% 75%
05:59 Test Start 06:00 06:00 - - 06:00 - - - - 06:00 06:05 5 45% 5 45%
IOTWS-TSP INDIA 06:05 Message 1 - - - - - 06:00 - - - - - 1 9% 1 9%
06:16 Message 2 06:17 06:17 - 06:17 06:17 06:17 - 07:50 - 06:17 07:21 8 73% 7 64%
06:32 Message 3 06:33 06:32 - 06:32 06:32 06:32 - - - 06:32 07:21] 7 64% 6 55%
07:02 Message 4 07:03 07:02 - 07:02 07:02 07:02 - 06:50 - 07:02 - 7 64% 51% 6 55% 45%
06:00 Test Start 06:02 - 06:08 06:03 - 06:04 - 07:35 06:06 - - 6 55% 5 45%
IOTWS-TSP 06:08 Message 1 06:10 - 06:19 06:18 - 06:10 - 07:35 06:19 - - 6 55% 5 45%
INDONESIA 06:13 Message 2 06:14 - 06:28 06:20 - 06:22 - 07:36 06:25 - - 6 55% 5 45%
06:30 Message 3 06:32 - 06:38 06:50 - 06:34 - 07:36 06:38 - - 6 55% 4 36%
07:00 Message 4 07:03 - 07:08 07:05 - 07:04 07:15 07:36 07:06 - - 7 64% 56% 6 55% 45%

Table VI-9. Summary of SMS messages received by each NTWC for the Makran Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space
= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member States in grey did not answer this question and are excluded from the total.

COM=Comoros, IN=India, IND=Indonesia, KEN=Kenya, MAD=Madagascar, MAU=Mauritius, OM=0Oman, PK=Pakistan, SY=Seychelles, THA=Thailand,
UAE=United Arab Emirates, YEM=Yemen
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Java Scenario: Fax

Java Scenario Fax Message No AUS BAN IND KEN PK SA THA YEM | Tot % Ave | Tot* %* Ave*
03:00 Test Start 03:05 - - - - - 03:00 2 29% 2 29%
IOTWS-TSP 03:14 Message 1 - - - - 03:15 - 03:15 2 29% 2 29%
AUSTRALIA 03:14 Message 2 - - - - 03:15 - 03:17 2 29% 2 29%
03:25 Message 3 - - - - 03:27 - 03:28 2 29% 2 29%
03:34 Message 4 - - - - - - 03:39 1 14% 1 14%

03:42 Message 5 - - - - - - 03:44 1 14% 24%| 1 14% 24%

03:00 Test Start 03:01 - - - - - 03:02 2 29% 2 29%
IOTWS-TSP INDIA | 03:05 Message 1 03:07 - - - - - 03:07 2 29% 2 29%
03:15 Message 2 03:18 - - - - - 03:17 2 29% 2 29%
03:31 Message 3 03:33 - - - - - 03:33 2 29% 2 29%

03:44 Message 4 03:46 - - - - - 03:46 2 29% 29% 2 29% 29%
03:00 Test Start - - - - - - 03:01 1 14% 1 14%
IOTWS-TSP 03:08 Message 1 03:34 - - - - - 03:09 2 29% 1 14%
INDONESIA 03:13 Message 2 03:38 - - - - - 03:14 2 29% 1 14%
03:30 Message 3 03:53 - - - - - 03:32 2 29% 1 14%

04:00 Message 4 - - - - - - 04:02 1 14% 23% 1 14% 14%

Table VI-10. Summary of Fax messages received by each NTWC for the Java Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space
= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member State in grey did not answer this question and are excluded from the total.
AUS=Australia, BAN=Bangladesh, IND=Indonesia, KEN=Kenya, PK=Pakistan, SA=South Africa, THA=Thailand, YEM=Yemen
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Andaman Scenario Fax Message No BAN IN IND KEN MAL MM PK SY SIN SA THA YEM | Tot % Ave | Tot* %* Ave*
04:00 Test Start - 04:02 - - 04:04 04:25 04:00 - 04:04 - 04:02 6 55% 5 45%
IOTWS-TSP 04:10 Message 1 - 05:33 - - 04:52 04:22 04:31 - 05:14 - 04:13 6 55% 2 18%
AUSTRALIA 04:12 Message 2 - 05:32 - - 04:53 04:23 04:33 - 05:15 - 04:15 6 55% 2 18%
04:20 Message 3 - 05:34 - - 04:54 04:24 04:33 - 05:16 - 04:22 6 55% 3 27%

04:51 Message 4 - 05:24 - - 04:55 05:48 - - 05:17 - 04:42 5 45% 53%| 3 27% 27%

03:59 Test Start - 04:00 - - 04:02 - - - 03:59 - 04:06 4 36% 4 36%
IOTWS-TSP INDIA 04:05 Message 1 - 04:06 - - 04:06 - - - 04:05 - 04:13 4 36% 4 36%
04:16 Message 2 - 04:17 - - 04:18 - - - 04:16 - 04:22 4 36% 4 36%
04:31 Message 3 - 04:33 - - - - - - 04:32 - 04:37 3 27% 3 27%

05:00 Message 4 - 05:01 - - - - - - 05:01 - 05:09 3 27% 33% 3 27% 33%
04:00 Test Start - - - - n/a - - - - - 04:04 2 18% 2 18%
IOTWS-TSP 04:08 Message 1 - - - - n/a - - - - - 04:13 2 18% 2 18%
INDONESIA 04:13 Message 2 - - - - n/a - - - - - 04:19 2 18% 2 18%
04:30 Message 3 - - - - n/a - - - - - 04:37 2 18% 2 18%

05:00 Message 4 - - - - n/a - - - - - 05:06 2 18% 18% 2 18% 18%

Table VI-11. Summary of Fax messages received by each NTWC for the Andaman Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space

= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.

Note: Member State in grey did not answer this question and are excluded from the total.

BAN=Bangladesh, IN=India, IND=Indonesia, KEN=Kenya, MAL=Malaysia, MM=Myanmar, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa,
THA=Thailand, YEM=Yemen
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Makran Scenario: Fax
Makran Scenario Fax Message No COoM IN IND KEN MAD MAU Mz oM PK Sy THA UAE YEM | Tot % Ave | Tot* %* Ave*
06:00 Test Start - - - - - - - - - - 06:02 1 9% 1 9%
IOTWS-TSP 06:12 Message 1 - - - - - - 07:02 - - - 06:13 2 18% 1 9%
AUSTRALIA 06:15 Message 2 - - - - - - 07:05 - - - 06:16 2 18% 1 9%
06:25 Message 3 - - - - - - 07:04 - - - 06:27 2 18% 1 9%
06:40 Message 4 - - - - - - 07:03 - - - 06:41 2 18% 16% 1 9% 9%
05:59 Test Start - 06:00 - - - 06:00 06:19 - - - 06:05 4 36% 3 27%
IOTWS-TSP INDIA | 06:05 Message 1 - - - - - - 06:42 - - - 06:10 2 18% 1 9%
06:16 Message 2 - 06:17 - - - 06:18 07:10 - - - 06:15 4 36% 3 27%
06:32 Message 3 - 06:32 - - - - 06:33 - - - 06:33 3 27% 3 27%
07:02 Message 4 - 07:02 - - - - 07:03 - - - 07:04 3 27%  29% 3 27%  24%
06:00 Test Start - 06:00 - - - - - - - - 06:03 2 18% 2 18%
IOTWS-TSP 06:08 Message 1 - 06:08 - - - - - - - - 06:11 2 18% 2 18%
INDONESIA 06:13 Message 2 - 06:13 - - - - - - - - 06:16 2 18% 2 18%
06:30 Message 3 - 06:30 - - - - 08:20 - - - 06:34 3 27% 2 18%
07:00 Message 4 - 07:00 - - - - 09:00 - - - 07:07 3 27%  22% 2 18% 18%

Table VI-12. Summary of Fax messages received by each NTWC for the Makran Scenario

Tot = number of NTWCs who received the message, % = percentage of NTWCs who received the message, Ave = average percentage of NTWCs who received
the message, * = corrected figure (Tot, %, Ave) that only includes the messages received withing 15 minutes of the issue time, - message not received, blank space

= no answer provided. Highlighted times indicate that the message was received more than 15 minutes after being issued.
Note: Member States in grey did not answer this question and are excluded from the total.
COM=Comoros, IN=India,

UAE=United Arab Emirates, YEM=Yemen

IND=Indonesia, KEN=Kenya, MAD=Madagascar,

MAU=Mauritius, OM=0Oman,

PK=Pakistan, SY=Seychelles, THA=Thailand,
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ANNEX VII
TSP EXCHANGE PRODUCTS ACCESSED BY NTWCS
. ofAll;S]:,er'x;";eporﬁng] %Y | Total| AUS | BAN [ COM | IN | IND | KEN | MAD | MAL [MAU | MZ | MM | OM | PK | SY | SIN SA THA | UAE | YEM
Bulletins 88% | 17 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No Yes | Yes | Yes | Yes Yes No Yes
Coastal Zone Threat Map 82% | 17 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No | Yes | Yes | Yes | Yes |Unable toaccess No | Yes
TSP-Australia Threat Table 88% | 17 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No Yes | Yes | Yes | Yes |Unable to access Yes | Yes
Maximum Amplitute Map 88% | 17 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No | Yes | Yes | Yes | Yes |Unable toaccess Yes | Yes
Tsunami Travel Time Map 82% | 17 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No Yes | Yes | Yes | Yes |Unable to access No Yes
Bulletins 76% 17 No Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No No No Yes | Yes Yes Yes | Yes
Coastal Zone Threat Map 76% | 17 No | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes Yes No No | Yes | Yes |Unable to access Yes | Yes
TSP-India Threat Table 76% 17 No Yes | Yes | Yes | Yes Yes | Yes | Yes | Yes Yes No No Yes | Yes [Unable to access Yes | Yes
Maximum Amplitute Map 76% 17 No Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes |Unable to access Yes Yes
Tsunami Travel Time Map 76% | 17 No Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes Yes No No Yes | Yes |Unable to access Yes | Yes
Bulletins 82% 17 No Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No Yes | Yes | Yes | Yes Yes No Yes
Coastal Zone Threat Map 88% | 17 No Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes Yes | Yes | Yes | Yes | Yes Yes No Yes
TSP-Indonesia Threat Table 88% 17 No Yes | Yes | Yes | Yes Yes | Yes Yes | Yes Yes | Yes Yes | Yes | Yes Yes No Yes
Maximum Amplitute Map 88% | 17 No Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes Yes | Yes | Yes | Yes | Yes Yes No Yes
Tsunami Travel Time Map 88% | 17 No Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes Yes | Yes | Yes | Yes | Yes Yes No Yes
Any Product from Any TSP 100%| 17 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes Yes | Yes | Yes | Yes | Yes Yes Yes | Yes

Table VII-1. TSP Exchange Products Accessed by NTWCs during the all Scenarios

AUS=Australia, BAN=Bangladesh, COM=Comoros, IN=India, IND=Indonesia, KN=Kenya, MAD=Madagascar, MAL=Malaysia, MAU=Mauritius, MZ=Mozambique,
MM=Myanmar, OM=0Oman, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa, THA=Thailand, UAE=United Arab Emirates, YEM=Yemen

Total = total number of NTWCs who answered the question, %Y = percentage of NTWC that access the exchange product relative to total

Note: Member States in grey did not answer this question and are excluded from the total.
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ANNEX VIII

TSUNAMI THREAT INFORMATION FROM TSP WEBSITES
USED BY NTWCS TO PRODUCE NATIONAL WARNINGS

Member TSP Tsunami Threat . . .
X If no, why was the tsunami threat information not used?
State info used?
The Australian national warning system makes use of its own,
Australia No tailored tsunami threat assessments which are calibrated against
past events affecting Australia.
Bangladesh Yes
Comoros Yes
India Yes
In order to covered the national warnings area, TSP Indonesia has
Indonesia No more coverage than others.
Kenya Yes
Madagascar Yes
Malaysia Yes
Mauriitius Yes
Mozambique
Myanmar Yes
Oman Yes
Pakistan Yes
Seychelles Yes
Singapore Yes
South Africa Yes
Thailand
UAE Yes
Yemen Yes

Table VIII-1. Tsunami Threat Information from TSP Websites Overview

Note: Member States in grey did not answer this question and are excluded from the total.
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Gl ofp;l.lssl\f'l?cvagiso;eporting) %Y |Total| Aus | BAN|com| IN | IND | KEN [ MAD | MAL [MAU| MZ | MM | oM | PK | sY | sIN SA THA | UAE | YEM
Tsunami Wave Obervations 53% | 15 No No No Yes Yes No Yes Yes No Yes Yes Yes No No Yes
T1 Predicted Wave Arrival Time 53% | 15 No Yes No Yes No Yes Yes Yes No No Yes Yes No No  Yes
T2 Predicted Wave Arrival Time 53% | 15 No Yes No Yes Yes No Yes Yes No No Yes Yes No No  Yes
T3 Predicted Wave Arrival Time | 40% [ 15 No Yes No No No No Yes Yes No No Yes Yes No No  Yes
TSP-Australia
T4 Predicted Wave Arrival Time 40% | 15 No Yes No Yes No No  Yes Yes No No Yes No No No  Yes
Predicted Max Wave Amplitudes | 73% | 15 No Yes No Yes No Yes Yes Yes Yes Yes Yes Yes No Yes Yes
CFZ Theat Levels 33% | 15 No Yes No No No No No Yes No No Yes Yes No Yes No
Other 20% | 15 No No No Yes Yes No No No No No No No No No  Yes
Tsunami Wave Obervations 73% | 15 Yes Yes Yes Yes Yes No Yes Yes No No Yes Yes No Yes Yes
T1 Predicted Wave Arrival Time | 60% [ 15 Yes Yes Yes No No Yes Yes Yes No No Yes Yes No Yes No
T2 Predicted Wave Arrival Time 73% | 15 Yes Yes Yes Yes Yes No Yes Yes No No Yes Yes No Yes Yes
. T3 Predicted Wave Arrival Time 53% | 15 No Yes Yes Yes No No  Yes Yes No No Yes Yes No Yes No
TSPrindia T4 Predicted Wave Arrival Time 33% | 15 No Yes Yes No No No Yes Yes No No Yes No No No No
Predicted Max Wave Amplitudes 67% 15 Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes No No No
CFZ Theat Levels 53% | 15 Yes Yes Yes No Yes No No Yes No No Yes Yes No No  Yes
Other 13% | 15 No No No Yes Yes No No No No No No No No No No

Table VIII-2. Tsunami Threat Information from TSP Websites used by NTWCs
to Produce National Warnings during all Scenarios

AUS=Australia, BAN=Bangladesh, COM=Comoros, IN=India, IND=Indonesia, KN=Kenya, MAD=Madagascar, MAL=Malaysia, MAU=Mauritius, MZ=Mozambique,
MM=Myanmar, OM=0Oman, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa, THA=Thailand, UAE=United Arab Emirates, YEM=Yemen
Total = total number of NTWCs who answered the question, %Y = percentage of NTWC that access the exchange product relative to total

Note: Member States in grey did not answer this question and are excluded from the total.
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e ofAlllssl\(I::\rllve:Zr:isosRepor ting) %Y |Total| Aus | BAN [com| IN | IND | KEN | MAD | MAL [MAU| Mz | MM | oM | Pk | SY | SIN SA THA | UAE | YEM
Tsunami Wave Obervations 53% | 15 No No No Yes Yes No Yes Yes No Yes Yes Yes No No  Yes

T1 Predicted Wave Arrival Time | 60% | 15 No Yes No Yes No Yes Yes Yes No No Yes Yes Yes No  Yes

T2 Predicted Wave Arrival Time 47% 15 No Yes No Yes Yes No Yes Yes No No Yes Yes No No No

T3 Predicted Wave Arrival Time 47% | 15 No Yes No Yes No No  Yes Yes No No Yes Yes No No  Yes

TSP-Indonesia

T4 Predicted Wave Arrival Time 40% | 15 No Yes No Yes No No  Yes Yes No No Yes No No No  Yes

Predicted Max Wave Amplitudes | 80% | 15 No Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No  Yes

CFZ Theat Levels 53% | 15 No Yes No Yes Yes No No Yes No No Yes Yes Yes No  Yes

Other 20% | 15 No No No Yes Yes No No No No No No No No No  Yes

Table VIII-2 (continued). Tsunami Threat Information from TSP Websites used by NTWCs
to Produce National Warnings during all Scenarios

AUS=Australia, BAN=Bangladesh, COM=Comoros, IN=India, IND=Indonesia, KN=Kenya, MAD=Madagascar, MAL=Malaysia, MAU=Mauritius, MZ=Mozambique,
MM=Myanmar, OM=0Oman, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa, THA=Thailand, UAE=United Arab Emirates, YEM=Yemen

Total = total number of NTWCs who answered the question, %Y = percentage of NTWC that access the exchange product relative to total

Note: Member States in grey did not answer this question and are excluded from the total.
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NTWC NATIONAL TSUNAMI WARNING STATUS REPORTS TO TSPS
All Scenarios %Y |Total| AUS | BAN |COM| IN IND | KEN | MAD | MAL |MAU| MZ | MM | OM | PK [ SY [ SIN | SA | THA UAE YEM
(e RIS i) 67% 18 | Yes | Yes No | Yes | Yes No No No | Yes | Yes | Yes | Yes No | Yes No | Yes Yes Yes

Table 1X-1. NTWC National Tsunami Warning Status Reports to TSPs during any |IOWave20 scenario

Note: Member State in grey did not answer this question and are excluded from the total.

Java Scenario %Y AUS BAN IND KEN PK SA THA YEM
(5 out of 8 NTWCs reporting) ?
Did your NTWC send reports of its warning 40% Yes No No No Yes
Status to the TSPs?
At what time (UTC) did the NTWC first reportits i 0326 i i i 03:51
status?
How many status reports did the NTWC send to
- 2 0 - - 1
the TSPs?

Table I1X-2. NTWC National Tsunami Warning Status Reports to TSPs during the Java Scenario

AUS=Australia, BAN=Bangladesh, COM=Comoros, IN=India, IND=Indonesia, KN=Kenya, MAD=Madagascar, MAL=Malaysia, MAU=Mauritius, MZ=Mozambique,
MM=Myanmar, OM=0Oman, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa, THA=Thailand, UAE=United Arab Emirates, YEM=Yemen

Total = total number of NTWCs who answered the question, %Y = percentage of NTWC that access the exchange product relative to total

Note: Member States in grey did not answer this question and are excluded from the total.
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Andaman Scenario % |BAN IN IND KEN MAL MM PK SY SIN SA THA YEM
(10 out of 12 NTWCs reporting)
Did your NTWC send reports of its warning 229% Yes Yes Yes No No Yes No Yes No No
Status to the TSPs?
At what time (UTC) did the NTWC first reportits 0422 04:24 ) 04:06 ) ) ) )
status?
How many status reports did the NTWC send to 3 ) 4 ) ) ) )
the TSPs?
Table IX-3. NTWC National Tsunami Warning Status Reports to TSPs during the Andaman Scenario
Makran Scenario % |com IN IND KEN MAD MAU Mz OM PK SY THA UAE YEM
(12 out of 13 NTWCs reporting)
Di " X
d your NTWC send reports of its warning 54% No Yes Yes No Yes Yes Yes Yes No Yes Yes Yes
Status to the TSPs?
At what time (UTC) did the NTWC first reportits i i 0626 06:20 i 06:37 06:16 ) ) ) ) 06:36 06:46
status?
How many status reports did the NTWC send to i ) 3 3 i 4 4 ) 1 ) ) 3 3
the TSPs?

Table IX-4. NTWC National Tsunami Warning Status Reports to TSPs during the Andaman Scenario

AUS=Australia, BAN=Bangladesh, COM=Comoros, IN=India, IND=Indonesia, KN=Kenya, MAD=Madagascar, MAL=Malaysia, MAU=Mauritius, MZ=Mozambique,
MM=Myanmar, OM=0Oman, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa, THA=Thailand, UAE=United Arab Emirates, YEM=Yemen

Total = total number of NTWCs who answered the question, %Y = percentage of NTWC that access the exchange product relative to total

Note: Member States in grey did not answer this question and are excluded from the total.
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GENERAL QUESTIONS
General Questions Total| Ave | AUS | BAN | COM | IN IND | KEN | MAD | MAL | MAU| MZ | MM | OM PK SY SIN SA | THA | UAE | YEM
Exercise planning and communication:
Timeliness and usefulness of information from the 18 3.7 3 4 4 4 4 4 3 3 4 4 4 2 4 4 4 4 4 4
ICG/IOTWMS Secretariat
Exercise documentation: 18|39 3| 4| a| a|a|a]|al|la|a|a|a|asl|as|3z3]|a]|as 4 | 4
Manual, websites, bulletins
Exercise format and style:
Real-time operation, exercise messages similar to 18 | 3.6 2 3 4 4 4 4 3 4 4 4 3 4 4 3 4 3 3 4
real events
Post-exercise evalaution. 8|37 3| 4| 2| 4| a | a|a|3|a]| 4| a]|a]|as]|a]|as]|3 4 | a
Web-based suney

Table X.1. General Questions: Member States ranked the activities from 4 (extremely good), 3 (very good), 2 (good) to 1 (poor)

AUS=Australia, BAN=Bangladesh, COM=Comoros, IN=India, IND=Indonesia, KN=Kenya, MAD=Madagascar, MAL=Malaysia, MAU=Mauritius, MZ=Mozambique,
MM=Myanmar, OM=0Oman, PK=Pakistan, SY=Seychelles, SIN=Singapore, SA=South Africa, THA=Thailand, UAE=United Arab Emirates, YEM=Yemen

Total = total number of NTWCs who answered the question, Ave = average rank across all member states that answered the question

Note: Member State in grey did not answer this question and are excluded from the total.
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Observer Questions Total] Ave | IND | PK SY
Feedback provided by the exercise obseners 3 3.3 4 3 3
Information for the post-exercise evaluation provided
by the exercise obseners

3 3.7 4 4 3

Table X.2. Observer Questions: Member States ranked the activities from 4 (extremely good), 3 (very good), 2 (good) to 1 (poor)

IND=Indonesia, PK=Pakistan, SY=Seychelles,

Total = total number of NTWCs who answered the question, Ave = average rank across all member states that answered the question
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Member State Standard Operating Procedures updates with respect to the pandemic situation:

ICG/IOTWMS issued Guidelines for Tsunami Warning Services, Evacuation and

India | sheltering during COVID-19 circulated to National and Local Disaster Management
Organizations to update their SOPs with respect to a pandemic situation. All the DMOs
followed COVID-19 guidelines and participated accordingly in the IOWave20 exercise.

This office has been followed pandemic SOP. We use less staff for operation and social

Pakist . ; )
axistan distancing. This office has not included schools. community and Media.

Revised the SOP in March 2020 to streamline the process as well as improve the clarity

Singapore ) . . ;
gap of the required response actions in the event of a tsunami

There will be an awareness messages to the Communities at risk to follow up all the
United Arab Emirates | Pandemic precautions such as: « Ensure you are wearing protective mask and gloves at
all times.  Ensure to maintain proper social distancing (2m). * Sanitize often * No
handshaking is allowed with others. « Throw used masks or gloves in the dedicated Trash.

Table X.3. Standard Operating Procedure updates with respect to the pademic situation
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Member State

Additional Feedback

Bangladesh

Comoros
India

Kenya

Madagascar
Malaysia

Mauritius

Mozambique

Myammar

Pakistan

Seychelles

Singapore

Some TSP Bulletins we not received properly. Every Six month or each year need to verify NTWC Fax Number, Focal person E-
mail etc. Also If any changes in TSP the web access user name & password, it is important to officially sent to TNC and NTWC
focal point.

Preparing and conducting the exercise IOWawe20 (real event) when changes hawe taken place in the leadership of responsible
institutions and stakeholders was delicate. Especially in a context where the new leader would not have the necessary
information, in institutions where there are still significant gaps. we wonder how we could have done better (what training /
information for the new leaders in DRR agencies (for Tsunami in particular)?)

ITEWC would like to thanks ICG/IOTWMS and IOTIC of IOC-UNESCO for the IOWawe20 exercise.

The exercise was limited to reviewing of the SOPs only. This is due to the strict COVID-19 protocols that had to be followed.
Sometimes we confused TSP interface web browser, so we spend time to check the feedback report, T2, Estimated arrival
time,... for each TSPs.

Participating in the IOWawe20 Exercise is challenging as the covid19 pandemic is still going on. Hopefully, in the next exercise
we will be able to do better.

No fax were received from TSPs Indonesia and Australia. Only two fax were received from TSP India. On the other hand, GTS
performance at dissemination from TSPs to NTWC was very good.

For a country like Mozambique where the occurrence of a tsunami is not very prevalent, much remains to be done as a challenge
on tsunami perception. We still have to spread more and we are better prepared in terms of infrastructure and communication,
having teams prepared and assembled for eventual tsunami situations. The concept of evacuation routes such as producing,
escape scenarios, warning systems still needs to be improved and matured.

IOWawe-20 exercise time is during the COVID-19 pandemic and all of RTSPs sent just 4 bulletin to NTWCs but NTWC of
Myanmar continue issued Tsunami Cancellation based on the clear situation from Tsunami Wave and our SOP. We have
followed our SOPs at this exercise.

The password of reporting form was not working. The planning of obsenvers was made during last moment. The exercise could be
made online through conference call, So issue of login can be solved. similarly one can get suggestion and advice as well.

It was a well organised and information from I0C was received timely. It was an opportunity to see the plan of the different
sectors in the country. It provide the opportunity to see the gaps and weakness that exist regarding preparedness and response.
As it is during a time of pandemic it was an opportunity to see how the plan need to be improve to accommodate for this issue.
The tsunami exercises are very useful in helping NTWCs to validate their SOPs.

Table X.4. Additional feedback
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ANNEX XI

IN-COUNTRY BENEFITS OF THE EXERCISE
AUSTRALIA

e Exercising the warning centre’s role as a Tsunami Service Provider for the IOTWMS.
e Exercising the liaison and communication protocols between the NTWC and the NDMO
& LDMOs.

e Exercising activation of the tsunami response plans of the participating LDMOs.

BANGLADESH

e Capacity building of relevant official on how to respond during a real tsunami event.

¢ Gaining knowledge about the communication status of each important stakeholder.
Though we observe some lack and limitation and hope this will be overcome after the
exercise.

COMOROS

¢ Validation of the NTWC timeline SOP presented to the pre-IOWave20 webinar.

e Using NDMO timeline SOP presented at the pre-lOWave20 webinar according to the
tsunami plans and discovering of several gaps in the NDMO structure and plans.

¢ A new dimension in the NTWC, NDMO collaboration (training of NDMO staff by the
NTWFP).

o Validated 3 objectives of IOWave, i.e. (i) the dissemination by TSPs of Tsunami Bulletin
Notification Messages to NTWCs via Tsunami Warning Focal Points (TWFPs) of Indian
Ocean countries and the reception by NTWCs of the TSP messages, (ii) the access by
NTWCs to the tsunami bulletins and other products on the TSP websites, and the use
of that information for the production of national warnings, and (iii) the reporting by
NTWCs to the TSPs of their National Tsunami Warning Status.

e |OWave20 exercise benefited to test communication channels between NTWC and
DMOs. Testing warning chain and SOPs of DMOs through virtual tabletop exercise.

e Using IOWave20 exercise as an opportunity, Odisha State Disaster Management
Authority (OSDMA) evaluated Tsunami Ready indicators in piloted Tsunami Ready
villages with limited members on 13" October 2020.

INDONESIA

e Coordinating the Tsunami Early Warning Chain with all stakeholders towards
understanding and refreshing the SOP for Tsunami Warning.

e Due to pandemic, COVID-19 situation the IOWave20 exercise was held by virtual table
top exercise through zoom application. We applied the health protocol for not gathered
people, so that we only conducted a small drill in the new airport in Yogyakarta.

o Despite through the virtual way, the experts of tsunami as observer still were able to
work effectively by recommending the opinions in order to improve tsunami warning in
our country.

KENYA

¢ Reviewing the SOP between NTWC-NDOC-LDMC
¢ We held a stakeholder discussion on coastal mapping
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¢ Identify the gaps that need to be addressed for early warning

MADAGASCAR
e NTWC SOP
e NDMO SOP

e Testing our communications

MALAYSIA

¢ Having our system tested for readiness
o By comparing the result of the tsunami data provided by the TPS with our own

MAURITIUS

¢ An excellent exercise to test communication between TSPs and NTWC

e Good opportunity to test communications between NTWC and first responders. It
helped to identify gaps in communication.

¢ [OWave 2020 was used to strengthen the involvement of the first responders and they
were tasked to review and update their plans and working procedures.

MOZAMIBIQUE

¢ Refresh our national plans
e Test virtual exercises as an alternative
¢ Remember the threat of tsunami wave

MYAMAR

e Using existing SOPs.
e Testing communication systems.
e Improving the cooperation with TSPs.

OMAN

e Test dissemination by NMHEWC bulletin messages to other agencies
e Test the reception by other agencies of the NMHEWC messages
e Test SOPs of all agencies

PAKISTAN
e No response provided

SEYCHELLES

¢ Creating awareness on tsunami for different stakeholders at governmental, private, and
parastatal level

e Testing of communication level from international to national level

¢ Reviewing of SOP and identification of strength and weakness for the system in place

SINGAPORE

e Testing the communication links with TSPs
e Validating our internal SOP
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e Testing the communication links with NDMO and other stakeholders

SOUTH AFRICA

e Testing in-country message dissemination (especially via/between email servers)
e Testing SOP during pandemic

THAILAND
e No response provided

UNITED ARAB EMIRATES

¢ Validating the access to the tsunami bulletins and other products provided by the TSPs.
e Exchanging information with neighbouring countries regarding the event.

e Building our knowledge from other countries experiences and practices for tsunami
response and mitigation.

YEMEM

¢ Yemen still receive bulletin messages from TSPs.

e Despite the difficult circumstances, Yemen still participates in receiving periodic
exercises, and sends all data that reach it from the regional centres for early warning
of the tsunami.

e Activating the roles and tasks of all parties related to the tsunami disaster in Yemen.



IOC Technical Series 153, Vol. 2
Annex XII

ANNEX XII
IMPROVEMENTS FOR FUTURE EXERCISES

AUSTRALIA

e Using operational warning dissemination channels and webpages.

e Exercising coordination between the media units of the participating agencies.

e Improving the pre-exercise preparation including system configuration, SOPs update
and training at each participating agency.

BANGLADESH

¢ Involve more stakeholders in workshop of how to conduct IOWave exercise
e Participate in a functional or full scale exercise.

COMOROS

e Raising awareness among decision-makers.

¢ Closing the gaps observed at Comoros NDMO level.

¢ Involving all stakeholders in testing their functionalities and through IOTR testing in pilot
communities.

e During IOWave exercise, considering COVID-19 pandemic situation, tested only
communication protocols and organization of SOPs. Future exercises may be improved
by involving local communities.

e More training, awareness and preparedness programs.

e |OC-UNESCO Tsunami Ready indicators will be evaluated in all Tsunami Ready
implemented communities.

INDONESIA

e Tsunami drill

¢ National board implemented in specific area

¢ Involving the experts from other country and create a website especially for IOWave
which as follow as the documentations, bulletin, report from the event.

KENYA

¢ Involving the communities in all coastal areas
¢ Translate the educational materials to the local languages
e Work with private sectors, especially the hotel sector, along the coast for better

preparedness
MADAGASCAR
e Training

e Exercise drill
¢ Involving the community level

MALAYSIA

o Ifitis done when there is no pandemic
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If there is any guidance using a virtual tabletop exercise

MAURITIUS

Continuous capacity building of NTWC

Harmonising and upgrading of existing infrastructure in the region for tsunami
preparedness

Sharing of experience at regional level on tsunami preparedness

MOZAMIBIQUE

No response provided

MYAMAR

OMAN

Supporting technical assistance and software of tsunami modelling to member state
countries.

Developing inundation maps and evacuation route maps.

Further improving cooperation with TSPs.

No response provided

PAKISTAN

Involve our community in future.
We will also involve media.
If possible, include evacuation plans.

SEYCHELLES

Ensuring that there is commitment from all stakeholders at international and national
level

Having dedicated team that is responsible for preparing ensuring that there is continued
preparedness for tsunami

Having an inventory of all trained personal in tsunami in Seychelles.

SINGAPORE

Standardizing the formats of bulletins issued by all TSPs
To vary the ETA and wave heights in the tsunami bulletins, instead of using fixed values
in the series of bulletins issued by each of the TSPs

SOUTH AFRICA

Real-time access to TSP India site (“CAPTCHA” security) is unnecessarily
cumbersome and tedious and significantly impedes fast, effective, online logging of
“country status”.

Whilst significant care has been taken by the 3 TSPs to offer replicated information to
ensure redundancy, all “country status” requests are redirected back to TSP India (see
suggestion above). Suggest reverting to logging of “country status” directly available
on each of the three TSPs.

THAILAND
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e No response provided

UNITED ARAB EMIRATES

¢ Validate the verbal warning by the TSPs and NTWCs by establishing a continuity plan
for the warning dissemination in case the internet communication was down or delayed.

¢ Identify the proper TSP for each country to refer to get the tsunami products, so they
will not be confused in the real event, however they are all accessible.

e Allocate an emergency focal point for each country either from TSPs to NTWCs to
contact in case any country does not does not get the information/warning in the proper
time (for real event).

YEMEM

e For Yemen situation, we are looking for some support to NTWC and NDMO from
IOTWMS to develop

¢ We look forward in the future from IOTWMS to support Yemen authorities related to
the tsunami disaster in Yemen (training, modern equipment, other needs)
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11
12
13
14

15

16

17

18
19

20

21

22

23
24
25

26
27
28
29
30
31
32
33
34

35

I0OC Technical Series

Title

Manual on International Oceanographic Data Exchange. 1965
Intergovernmental Oceanographic Commission (Five years of work). 1966
Radio Communication Requirements of Oceanography. 1967

Manual on International Oceanographic Data Exchange - Second revised
edition. 1967

Legal Problems Associated with Ocean Data Acquisition Systems (ODAS).

1969
Perspectives in Oceanography, 1968

Comprehensive Outline of the Scope of the Long-term and Expanded
Programme of Oceanic Exploration and Research. 1970

IGOSS (Integrated Global Ocean Station System) - General Plan
Implementation Programme for Phase I. 1971

Manual on International Oceanographic Data Exchange - Third Revised
Edition. 1973

Bruun Memorial Lectures, 1971

Bruun Memorial Lectures, 1973

Oceanographic Products and Methods of Analysis and Prediction. 1977
International Decade of Ocean Exploration (IDOE), 1971-1980. 1974

A Comprehensive Plan for the Global Investigation of Pollution in
the Marine Environment and Baseline Study Guidelines. 1976

Bruun Memorial Lectures, 1975 - Co-operative Study of the Kuroshio
and Adjacent Regions. 1976

Integrated Ocean Global Station System (IGOSS) General Plan
and Implementation Programme 1977-1982. 1977

Oceanographic Components of the Global Atmospheric Research
Programme (GARP) . 1977

Global Ocean Pollution: An Overview. 1977

Bruun Memorial Lectures - The Importance and Application
of Satellite and Remotely Sensed Data to Oceanography. 1977

A Focus for Ocean Research: The Intergovernmental Oceanographic
Commission - History, Functions, Achievements. 1979

Bruun Memorial Lectures, 1979: Marine Environment and Ocean Resources.

1986

Scientific Report of the Interealibration Exercise of the
I0OC-WMO-UNEP Pilot Project on Monitoring Background Levels
of Selected Pollutants in Open Ocean Waters. 1982

Operational Sea-Level Stations. 1983
Time-Series of Ocean Measurements. Vol.1. 1983

A Framework for the Implementation of the Comprehensive Plan
for the Global Investigation of Pollution in the Marine Environment. 1984

The Determination of Polychlorinated Biphenyls in Open-ocean Waters. 1984

Ocean Observing System Development Programme. 1984

Bruun Memorial Lectures, 1982: Ocean Science for the Year 2000. 1984
Catalogue of Tide Gauges in the Pacific. 1985

Time-Series of Ocean Measurements. Vol. 2. 1984

Time-Series of Ocean Measurements. Vol. 3. 1986

Summary of Radiometric Ages from the Pacific. 1987

Time-Series of Ocean Measurements. Vol. 4. 1988

Bruun Memorial Lectures, 1987: Recent Advances in Selected Areas of Ocean

Sciences in the Regions of the Caribbean, Indian Ocean and the Western
Pacific. 1988

Global Sea-Level Observing System (GLOSS) Implementation Plan. 1990

Languages

(out of stock)
(out of stock)
(out of stock)
(out of stock)

(out of stock)

(out of stock)
(out of stock)

(out of stock)
(out of stock)

E,F,S,R
(out of stock)
E only

(out of stock)
E,F,S,R

(out of stock)
E,F,S,R
(out of stock)

(out of stock)
(out of stock)

(out of stock)
E,F,S,R

(out of stock)

E,F,S,R
E,F,S,R
(out of stock)

E only
E,F,S,R
E,F,S,R
E only
E only
E only
E only
E only

Composite
E,F,S

E only

(continued)
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37

38
39

40
41
42

43
44
45

46
47

48

49
50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Bruun Memorial Lectures 1989: Impact of New Technology on Marine
Scientific Research. 1991

Tsunami Glossary - A Glossary of Terms and Acronyms Used in the
Tsunami Literature. 1991

The Oceans and Climate: A Guide to Present Needs. 1991

Bruun Memorial Lectures, 1991: Modelling and Prediction in Marine Science.
1992

Oceanic Interdecadal Climate Variability. 1992
Marine Debris: Solid Waste Management Action for the Wider Caribbean. 1994

Calculation of New Depth Equations for Expendable Bathymerographs Using a
Temperature-Error-Free Method (Application to Sippican/TSK T-7, T-6 and T-4
XBTS. 1994

IGOSS Plan and Implementation Programme 1996-2003. 1996
Design and Implementation of some Harmful Algal Monitoring Systems. 1996

Use of Standards and Reference Materials in the Measurement of Chlorinated
Hydrocarbon Residues. 1996

Equatorial Segment of the Mid-Atlantic Ridge. 1996

Peace in the Oceans: Ocean Governance and the Agenda for Peace; the
Proceedings of Pacem in Maribus XXIII, Costa Rica, 1995. 1997

Neotectonics and fluid flow through seafloor sediments in the Eastern
Mediterranean and Black Seas - Parts | and Il. 1997

Global Temperature Salinity Profile Programme: Overview and Future. 1998

Global Sea-Level Observing System (GLOSS) Implementation Plan-1997.
1997

L'état actuel de 1'exploitation des pécheries maritimes au Cameroun et leur
gestion intégrée dans la sous-région du Golfe de Guinée (cancelled)

Cold water carbonate mounds and sediment transport on the Northeast
Atlantic Margin. 1998

The Baltic Floating University: Training Through Research in the Baltic,
Barents and White Seas - 1997. 1998

Geological Processes on the Northeast Atlantic Margin (8™ training-through-
research cruise, June-August 1998). 1999

Bruun Memorial Lectures, 1999: Ocean Predictability. 2000

Multidisciplinary Study of Geological Processes on the North East Atlantic and
Western Mediterranean Margins (9% training-through-research cruise, June-
July 1999). 2000

Ad hoc Benthic Indicator Group - Results of Initial Planning Meeting, Paris,
France, 6-9 December 1999. 2000

Bruun Memorial Lectures, 2001: Operational Oceanography — a perspective
from the private sector. 2001

Monitoring and Management Strategies for Harmful Algal Blooms in Coastal
Waters. 2001

Interdisciplinary Approaches to Geoscience on the North East Atlantic Margin
and Mid-Atlantic Ridge (10t training-through-research cruise, July-August
2000). 2001

Forecasting Ocean Science? Pros and Cons, Potsdam Lecture, 1999. 2002

Geological Processes in the Mediterranean and Black Seas and North East
Atlantic (11" training-through-research cruise, July- September 2001). 2002

Improved Global Bathymetry — Final Report of SCOR Working Group 107.
2002

R. Revelle Memorial Lecture, 2006: Global Sea Levels, Past, Present
and Future. 2007

Bruun Memorial Lectures, 2003: Gas Hydrates — a potential source of energy
from the oceans. 2003

Bruun Memorial Lectures, 2003: Energy from the Sea: the potential and
realities of Ocean Thermal Energy Conversion (OTEC). 2003

Composite
E,F, S
E only

E only
E only

E only
E only
E only

E,F,S,R
E only
E only

E only
E only

E only

E only
E only

F only
E only
E only
E only
E only
E only
E only
E only
E only
E only
E only
E only
E only
E only
E only

E only
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68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83.
84.

85.

86

Interdisciplinary Geoscience Research on the North East Atlantic Margin,
Mediterranean Sea and Mid-Atlantic Ridge (12t training-through-research
cruise, June-August 2002). 2003

Interdisciplinary Studies of North Atlantic and Labrador Sea Margin
Architecture and Sedimentary Processes (13t training-through-research
cruise, July-September 2003). 2004

Biodiversity and Distribution of the Megafauna / Biodiversité et distribution de

la mégafaune. 2006

Vol.1 The polymetallic nodule ecosystem of the Eastern Equatorial Pacific
Ocean / Ecosysteme de nodules polymétalliques de I'océan Pacifique
Est équatorial

Vol.2 Annotated photographic Atlas of the echinoderms of the Clarion-
Clipperton fracture zone / Atlas photographique annoté des
échinodermes de la zone de fractures de Clarion et de Clipperton

Vol.3 Options for the management and conservation of the biodiversity — The
nodule ecosystem in the Clarion Clipperton fracture zone: scientific,
legal and institutional aspects

Interdisciplinary geoscience studies of the Gulf of Cadiz and Western
Mediterranean Basin (14 training-through-research cruise, July-September
2004). 2006

Indian Ocean Tsunami Warning and Mitigation System, IOTWS.
Implementation Plan, 7—9 April 2009 (2" Revision). 2009

Deep-water Cold Seeps, Sedimentary Environments and Ecosystems of the
Black and Tyrrhenian Seas and the Gulf of Cadiz (15" training-through-
research cruise, June—August 2005). 2007

Implementation Plan for the Tsunami Early Warning and Mitigation System in
the North-Eastern Atlantic, the Mediterranean and Connected Seas
(NEAMTWS), 2007—-2011. 2007 (electronic only)

Bruun Memorial Lectures, 2005: The Ecology and Oceanography of Harmful
Algal Blooms — Multidisciplinary approaches to research and management.
2007

National Ocean Policy. The Basic Texts from: Australia, Brazil, Canada, China,
Colombia, Japan, Norway, Portugal, Russian Federation, United States of
America. (Also Law of Sea Dossier 1). 2008

Deep-water Depositional Systems and Cold Seeps of the Western
Mediterranean, Gulf of Cadiz and Norwegian Continental margins (16"
training-through-research cruise, May—July 2006). 2008

Indian Ocean Tsunami Warning and Mitigation System (IOTWS) — 12
September 2007 Indian Ocean Tsunami Event. Post-Event Assessment of
IOTWS Performance. 2008

Tsunami and Other Coastal Hazards Warning System for the Caribbean
and Adjacent Regions (CARIBE EWS) — Implementation Plan 2013-2017
(Version 2.0). 2013

Filling Gaps in Large Marine Ecosystem Nitrogen Loadings Forecast for 64
LMEs — GEF/LME global project Promoting Ecosystem-based Approaches to
Fisheries Conservation and Large Marine Ecosystems. 2008

Models of the World’'s Large Marine Ecosystems. GEF/LME Global Project
Promoting Ecosystem-based Approaches to Fisheries Conservation and Large
Marine Ecosystems. 2008

Indian Ocean Tsunami Warning and Mitigation System (IOTWS) —
Implementation Plan for Regional Tsunami Watch Providers (RTWP). 2008

Exercise Pacific Wave 08 — A Pacific-wide Tsunami Warning and
Communication Exercise, 28-30 October 2008. 2008

Cancelled

Global Open Oceans and Deep Seabed (GOODS) Bio-geographic
Classification. 2009

Tsunami Glossary
Pacific Tsunami Warning System (PTWS) Implementation Plan
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100.

101.

102.

103.

104.

Operational Users Guide for the Pacific Tsunami Warning and Mitigation
System (PTWS) — Second Edition. 2011

Exercise Indian Ocean Wave 2009 (I0Wave09) — An Indian Ocean-wide
Tsunami Warning and Communication Exercise — 14 October 2009. 2009

Ship-based Repeat Hydrography: A Strategy for a Sustained Global
Programme. 2009

12 January 2010 Haiti Earthquake and Tsunami Event Post-Event Assessment
of CARIBE EWS Performance. 2010

Compendium of Definitions and Terminology on Hazards, Disasters,
Vulnerability and Risks in a coastal context

27 February 2010 Chile Earthquake and Tsunami Event — Post-Event
Assessment of PTWS Performance (Pacific Tsunami Warning System). 2010

Exercise CARIBE WAVE 11 / LANTEX 11—A Caribbean Tsunami Warning

Exercise, 23 March 2011

Vol. 1 Participant Handbook / Exercise CARIBE WAVE 11 —Exercice
d’alerte au tsunami dans les Caraibes, 23 mars 2011. Manuel du
participant / Ejercicio Caribe Wave 11. Un ejercicio de alerta de
tsunami en el Caribe, 23 de marzo de 2011. Manual del participante.
2010

Vol. 2 Report. 2011

Vol. 3 Supplement: Media Reports. 2011

Cold seeps, coral mounds and deep-water depositional systems of the Alboran
Sea, Gulf of Cadiz and Norwegian continental margin (17th training-through-
research cruise, June—July 2008)

International Post-Tsunami Survey for the 25 October 2010 Mentawai,
Indonesia Tsunami

Pacific Tsunami Warning System (PTWS) 11 March 2011 Off Pacific coast
of Tohoku, Japan, Earthquake and Tsunami Event. Post-Event Assessment
of PTWS Performance

Exercise PACIFIC WAVE 11: A Pacific-wide Tsunami Warning and
Communication Exercise, 9-10 November 2011

Vol.1 Exercise Manual. 2011

Vol. 2 Report. 2013

Tsunami Early Warning and Mitigation System in the North-Eastern Atlantic,
the Mediterranean and connected seas. First Enlarged Communication Test
Exercise (ECTE1L). Exercise Manual and Evaluation Report. 2011

Exercise INDIAN OCEAN WAVE 2011 — An Indian Ocean-wide Tsunami
Warning and Communication Exercise, 12 October 2011
Vol. 1 Exercise Manual. 2011

Supplement: Bulletins from the Regional Tsunami Service Providers
Vol. 2 Exercise Report. 2013

Global Sea Level Observing System (GLOSS) Implementation Plan — 2012,
2012

Exercise Caribe Wave/Lantex 13. A Caribbean Tsunami Warning Exercise, 20
March 2013.

Volume 1: Participant Handbook. 2012

Volume 2: Final Report

Tsunami Early Warning and Mitigation System in the North-Eastern Atlantic,
the Mediterranean and Connected Seas — Second Enlarged Communication
Test Exercise (CTE2), 22 May 2012.

Vol. 1 Exercise Manual. 2012

Vol. 2 Evaluation Report. 2014

Exercise NEAMWAVE 12. A Tsunami Warning and Communication Exercise
for the North-eastern Atlantic, the Mediterranean, and Connected Seas
Region, 27-28 November 2012.

Vol. 1: Exercise Manual. 2012

Vol. 2: Evaluation Report. 2013

Seismo y tsunami del 27 de agosto de 2012 en la costa del Pacifico frente a El
Salvador, y seismo del 5 de septiembre de 2012 en la costa del Pacifico frente
a Costa Rica. Evaluacion subsiguiente sobre el funcionamiento del Sistema de
Alerta contra los Tsunamis y Atenuacion de sus Efectos en el Pacifico. 2012
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115.

116.

117.

118.

119.

120.

121.

122.

Users Guide for the Pacific Tsunami Warning Center Enhanced Products for
the Pacific Tsunami Warning System, August 2014. Revised Edition. 2014

Exercise Pacific Wave 13. A Pacific-wide Tsunami Warning and Enhanced
Products Exercise, 1-14 May 2013.

Vol. 1 Exercise Manual. 2013

Vol. 2 Summary Report. 2013

Tsunami Public Awareness and Educations Strategy for the Caribbean
and Adjacent Regions. 2013

Pacific Tsunami Warning and Mitigation System (PTWS) Medium-Term
Strategy, 2014-2021. 2013

Exercise Caribe Wave/Lantex 14. A Caribbean and Northwestern Atlantic
Tsunami Warning Exercise, 26 March 2014.

Vol. 1 Participant Handbook. 2014

Vol. 2 Evaluation Report. 2015 (English only)

Directory of atmospheric, hydrographic and biological datasets for the Canary
Current Large Marine Ecosystem, 3 edition: revised and expanded. 2017

Integrated Regional Assessments in support of ICZM in the Mediterranean
and Black Sea Basins. 2014

11 April 2012 West of North Sumatra Earthquake and Tsunami Event - Post-
event Assessment of IOTWS Performance

Exercise Indian Ocean Wave 2014: An Indian Ocean-wide Tsunami Warning
and Communication Exercise.

Vol.1  Manual

Vol. 2 Exercise Report. 2015

Exercise NEAMWAVE 14. A Tsunami Warning and Communication Exercise
for the North-Eastern Atlantic, the Mediterranean, and Connected Seas
Region, 28-30 October 2014

Vol.1 Manual

Vol. 2 Evaluation Report — Supplement: Evaluation by Message Providers
and Civil Protection Authorities

Oceanographic and Biological Features in the Canary Current Large Marine
Ecosystem. 2015 (revised in 2016)

Tsunami Early Warning and Mitigation System in the North-Eastern Atlantic,
the Mediterranean and Connected Seas. Third Enlarged Communication Test
Exercise (CTES3), 1st October 2013.

Vol.1 Exercise Manual

Vol. 2 Evaluation Report

Exercise Pacific Wave 15. A Pacific-wide Tsunami Warning and Enhanced
Products Exercise, 2—6 February 2015
Vol. 1: Exercise Manual; Vol. 2: Summary Report

Exercise Caribe Wave/Lantex 15. A Caribbean and Northwestern Atlantic
Tsunami Warning Exercise, 25 March 2015 (SW Caribbean Scenario)
Vol. 1: Participant Handbook

Vol. 2: Summary Report

Transboundary Waters Assessment Programme (TWAP) Assessment of
Governance Arrangements for the Ocean

Vol 1: Transboundary Large Marine Ecosystems; Supplement: Individual
Governance Architecture Assessment for Fifty Transboundary Large Marine
Ecosystems

Vol 2: Areas Beyond National Jurisdiction

Transboundary Waters Assessment Programme (TWAP) — Status and Trends
in Primary Productivity and Chlorophyll from 1996 to 2014 in Large Marine
Ecosystems and the Western Pacific Warm Pool, Based on Data from Satellite
Ocean Colour Sensors. 2017

Exercise Indian Ocean Wave 14, an Indian Ocean wide Tsunami Warning and
Communications Exercise, 9-10 September 2014

Tsunami Early Warning and Mitigation System in the North-Eastern Atlantic,
the Mediterranean and Connected Seas. Sixth Communication Test Exercise
(CTES6), 29 July 2015.

Vol. 1: Exercise Manual

Vol. 2: Evaluation Report
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138.

139.

140

Preparing for the next tsunami in the North-Eastern Atlantic, the Mediterranean
and Connected Seas — Ten years of the Tsunami Warning System
(NEAMTWS). 2017 —Cancelled

Indicadores Marino Costeros del Pacifico Sudeste / Coastal and Marine
Indicators of the Southeast Pacific (SPINCAM)

Exercise CARIBE WAVE 2016: A Caribbean and Adjacent Regions Tsunami
Warning Exercise, 17 March 2016 (Venezuela and Northern Hispaniola
Scenarios)

Volume 1: Participant Handbook

Volume 2: Final Report

Exercise Pacific Wave 16. A Pacific-wide Tsunami Warning and Enhanced
Products Exercise, 1-5 February 2016.

Volume 1: Exercise Manual.

Volume 2: Summary Report

Experiencias locales de manejo costero integrado: casos piloto SPINCAM en
el Pacifico Sudeste. (ICAM Dossier n°9)

Exercise Indian Ocean Wave 2016: An Indian Ocean-wide Tsunami Warning
and Communications Exercise, 7-8 September 2016

Vol 1: Participant Manual

Vol. 2: Exercise Report

What are Marine Ecological Time Series telling us about the Ocean — A status
report

Tsunami Watch Operations — Global Service Definition Document

Exercise Pacific Wave 2017. A Pacific-wide Tsunami Warning and Enhanced
Products Exercise, 15-17 February 2017.

Volume 1: Exercise Manual

Volume 2: Exercise Report

2nd March 2016 Southwest of Sumatra Earthquake and Tsunami Event Post-
Event Assessment of the Performance of the Indian Ocean Tsunami Warning
and Mitigation System; Supplement: Tsunami Service Provider Bulletins and
Maps

Exercise CARIBE WAVE 17. A Caribbean and Adjacent Regions Tsunami
Warning Exercise, 21 March 2017 (Costa Rica, Cuba and Northeastern Antilles
Scenarios).

Volume 1: Participant Handbook

Volume 2: Final Report

Tsunami Exercise NEAMWavel7 — A Tsunami Warning and Communication
Exercise for the North-eastern Atlantic, the Mediterranean, and Connected
Seas Region, 31 October — 3 November 2017

Volume 1: Exercise Instructions. 2017

Volume 2: Evaluation Report. 2018

Supplement: Evaluation by Message Providers and Civil Protection Authorities

User’'s Guide for the Pacific Tsunami Warning Center Enhanced Products for
the Tsunami and other Coastal Hazards Warning System for the Caribbean
and Adjacent Regions (CARIBE-EWS), October 2017

Exercise CARIBE WAVE 18. Tsunami Warning Exercise, 15 March 2018
(Barbados, Colombia and Puerto Rico Scenarios).

Volume 1: Participant Handbook. 2017

Volume 2: Final Report

The Ocean is losing its breath: declining oxygen in the world’s ocean and
coastal waters

Exercise Indian Ocean Wave 2018: An Indian Ocean-wide Tsunami Warning
and Communication Exercise, 4-5 September 2018

Volume 1: Exercise Manual & Supplements

Volume 2: Exercise Report. 2019

Exercise Pacific Wave 2018. A Pacific-wide Tsunami Warning and Enhanced
Products Exercise, September to November 2018.

Volume 1: Exercise Manual.

Volume 2: Summary Report

Analysis of transboundary Water Ecosystems and Green and Blue
Infrastructures: Intercontinental Biosphere Reserve of the Mediterranean:
Andalusia (Spain) — Morocco
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Exercise Caribe Wave 2019. A Caribbean and Adjacent Region Tsunami
Warning Exercise, 14 March 2019. Volume 1: Participant handbook.
Volume 2: Summary Report

Users’ Guide for the Northwest Pacific Tsunami Advisory Center (NWPTAC) —
Enhanced Products for the Pacific Tsunami Warning System. 2019

Capacity Assessment of Tsunami Preparedness in the Indian Ocean, Status
Report, 2018 + Supplement: National Reports

Indian Ocean Tsunami Warning and Mitigation System (IOTWMS):
Medium Term Strategy, 2019-2024

IOTWMS Users Guide for National Tsunami Warning Centres

Definition of Services provided by the Tsunami Service Providers of the
IOTWMS

The Global Ocean Observing System 2030 Strategy (IOC Brochure 2019-5)

Ejercicio TSUNAMI-CA 19. Un simulacro de tsunami para Centroamérica,
19 de agosto de 2019. Volumen 1, Manual para participantes.

User’s Guide for the South China Sea Tsunami Advisory Center (SCSTAC)
products for the South China Sea Tsunami Warning and Mitigation System

Limitations and Challenges of Early Warning Systems: A Case Study from the
28 September 2018 Palu-Donggala Tsunami

Exercise CARIBE WAVE 20. Tsunami Warning Exercise, 19 March 2020
(Jamaica and Portugal).

Volume 1: Participant Handbook

Volume 2: Summary Report

Technical Report on the status of coastal vulnerability in central African
countries (ICAM Dossier no 10)

Exercise Indian Ocean Wave 2020: An Indian Ocean-wide Tsunami Warning
and Communication Exercise, 6—20 October 2020.

Volume 1: Exercise Manual

Supplement 1: TSP Bulletins for Scenario 1 South of Java

Supplement 2: TSP Bulletins for Scenario 2 Andaman Islands

Supplement 3: TSP Bulletins for Scenario 3 Off Coast of Pakistan

Volume 2: Exercise Report

La contribucion de las actividades maritimas a la economia de los paises del
Pacifico Sur

Exercise Pacific Wave 2020: A Pacific-wide Tsunami Service Provider
Communications Exercise,5 November 2020
Volume 1: Exercise Manual

Ejercicio Tsunami-CA 20 — Ejercicio de respuesta en caso de tsunami para
América Central: un terremoto lento y tsunami frente al golfo de Fonseca,
11 de noviembre de 2020.

Vol.1: Manual para participantes

Exercise Caribe Wave 21. Tsunami Warning Exercise, 11 March 2021
(Jamaica and Northern Lesser Antilles).

Volume 1: Participant Handbook.

Volume 2: Summary Report

Integrated Ocean Science Research: A summary of Ocean Carbon Research,
and Vision of Coordinated Ocean Carbon Research and Observations for the
next Decade (I0OC-R). 2021

Lessons learnt on Coastal Risk Mitigation at Local Scale

Current conditions and compatibility of maritime uses in the Western
Mediterranean: technical report

Current conditions and compatibility of maritime uses in the Gulf of Guayaquil:
technical report

Future conditions and scenarios for marine spatial planning and sustainable
blue economy opportunities in the Western Mediterranean: technical report

Future conditions and scenarios for marine spatial planning and sustainable
blue economy opportunities in the Gulf of Guayaquil: technical report

NEAMWave 21 Tsunami EO.x0Oercise. A Tsunami Warning and Communication
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Exercise for the North-eastern Atlantic, the Mediterranean, and Connected
Seas Region. Exercise Manual (Vol.1): Exercise Instructions (Part 1) and
Exercise Supplements (Part 2).

A Sustainable Blue Economy for Cabo Verde/Uma Economia Azul Sustentavel
para Cabo Verde (2021)

A Sustainable Blue Economy for Trinidad and Tobago (2021)
Recommendations to promote knowledge exchange and transfer on MSP
(Marine Spatial Planning)

Pacific Islands Marine Bioinvasions Alert Network (PacMAN) Monitoring Plan
MSPglobal Initiative (Marine Spatial Planning): Lessons learned

CARIBE WAVE 22, A Caribbean and Adjacent Regions Tsunami Warning
Exercise, 10 March 2022 (Western Muertos Trough & Northern Panama
Scenarios)

Volume 1: Participant Handbook

Volume 2: Summary Report

Strategy of the Intergovernmental Coordination Group for the Tsunami Early
Warning and Mitigation System in the North-Eastern Atlantic, the
Mediterranean and Connected Seas (ICG/NEAMTWS) 2021-2030

Strategy of the Intergovernmental Coordination Group for the Pacific Tsunami
Warning and Mitigation System (ICG/PTWS) 2022—2030

I0C State of the Ocean Report — Pilot edition 2022

Best Practices in Biofouling Management

Exercise Pacific Wave 2022. A Pacific-wide Tsunami Warning and
Communications Exercise, 1 September — 30 November 2022.

Volume 1: Exercise Manual

State-of-the-Art of Ocean Literacy. 2022

Marine Spatial Planning and The Blue Economy in Kenya

Exercise CARIBE WAVE 23. A Caribbean and Adjacent Regions Tsunami
Warning Exercise, 23 March 2023 (Gulf of Honduras and Mount Pelée

Scenarios).
Volume 1: Participant Handbook.
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