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OVERALL ASSESSMENT

Key Project Outcomes 

While the COVID-19 pandemic hindered face-to-face meetings and travel to facilitate training, the Project Team continued to support and 
progress project output through adaptive project management. Specifically, the Project Team organized online consultations with the 
Member States (India, Iran, Pakistan, Oman, and UAE), as well as engaged international experts and national consultants to help progress 
the project activities within some countries. Three of the workshops were conducted as hybrid events, i.e. a combination of online 
engagement for the regional component of the meeting and face-to-face engagement for the in-country components. While researchers 
involved in the scientific modelling activities were constrained due to the lack of face-to-face interactions enabling the exchange of ideas 
and expertise, some considerable progress was still made working together online. 

OUTCOME 1: Better understanding of Risk Knowledge based on scientific research 

Much is unknown about the complicated seismic structure and behaviour of the Makran Source Zone (MSZ). Accordingly, the likely 
magnitude and impact of further tsunami events in the Makran region is less constrained, which makes planning to mitigate the effects of 
such events difficult. The project therefore reviewed the gaps and priorities in key areas that were identified by the Expert Consultation on 
Scientific Tsunami Hazard Assessment of the Makran Subduction Zone, 8 March 2019, Kish Island, Iran. From these discussions a 
strategy and work plan were devised to enable the development of a unified tsunami hazard assessment for the region. 

There has been much continuing discussion on the differences in seismic structure of the western and eastern segments of the MSZ, in 
particular whether the western segments of the MSZ are locked and possible role of splay faults in tsunami generation. It is also 
considered that the earthquakes of historical tsunami events had also most likely created secondary effects (such as submarine 
landslides) that worsened the size and impacts of the generated tsunamis. The project determined there is also the potential for meteo-
tsunamis in the region. 

Based on the continuing discussions on the seismicity and other potential secondary sources, it was considered difficult to determine the 
maximum credible earthquake magnitude for the MSZ. Experts also agreed that, taking into account that local dangerous tsunamis can 
be generated by lower magnitude but more frequent earthquakes, research focus should be shifted towards building of a comprehensive 
seismo-tectonic source model of the region. It was therefore suggested the best approach was to undertake a unified Probabilistic 
Tsunami Hazard Assessment (PTHA) for the region to assist decision makers and alike. The international and experts from the region 
agreed to develop a framework to help guide the development of the PTHA for the MSZ, based on similar studies in other regions. 

Fundamental to the development of the PTHA is the development of a community seismic model, which may help better take into account 
the particular characteristics of the seismicity of the MSZ. Such a model is also be fundamental in helping studies on the design of 
optimal seismic, GNSS and sea level monitoring networks in the region. The complexity of the MSZ also reinforced the need for far 
greater sharing of seismic and sea level data in real time between the countries and with the Tsunami Service Providers (TSPs: 
Australian, India, Indonesia), which are working under the auspices of the Intergovernmental Coordination Group for the Indian Ocean 
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Tsunami Warning and Mitigation System (ICG/IOTWMS) and providing services for all Member States of the Indian Ocean. Bilateral 
agreements have been developed between some countries, but the open and timely exchange of seismic and sea level data in the region 
remains an issue. 

Further work has been encouraged on seismic and paleo-tsunami field studies aimed at a better understanding of the seismicity and 
tsunamigenic history of the region to enhance an understanding of the tsunami generating mechanisms and recurrence in the Makran 
region. It was also shown that tsunamis with amplitudes above the lowest warning levels may propagate into the Persian Gulf and Red Sea 

Main Achievements: 

With the collaboration, contributions, and guidance of international experts in tsunami hazard assessment, three expert teams involving 
scientific experts from the NWIO region and international experts were established to work on four key activities: 

Activity A: Development of a Community Seismo-tectonic Model for Makran Region 

Outcome: List of all possible representative seismic sources in the region of interest including their parameterization (location, 
geometry, focal mechanism, amount of slip, etc.) and recurrence rates.

Activity B: Identification of Tsunami Propagation Models and Datasets for PTHA 

Outcome: Agreement on Tsunami propagation models, data sets and resources to be used for the unified PTHA and future tsunami 
inundation modelling. 

Activity C: Guidance on inclusion of tsunamis generated by non-seismic effects (landslides, mud volcanoes, etc.) and tsunamis in the Red 
Sea and Arabian/Persian Gulf in a future PTHA framework, or though other measures. 

Outcome: General understanding of the potential impact of tsunamis generated by non-seismic effects and tsunamis in the Red Sea 
and Arabian/Persian Gulf, for inclusion in later hazard assessments or through other measures to inform risk assessments and 
decision makers. 

Activity D: Development of a Unified Community-based PTHA for NWIO 

Outcome: Preliminary model runs for a tsunami hazard assessment for Makran region, as a major step towards development of a 
regional capacity in hazard assessment to support development of risk assessments in support of disaster management planning 
and emergency response to the near-field tsunami threat. 

Impact of COVID-19: 

With the outbreak of COVID-19 the project strategy had to be adapted. The initial planned implementation of face-to-face meetings and 
exchange of experts to facilitate joint learning and exchange of experiences between the partner countries was not possible due to 
international and national travel restrictions. The planned face-to-face meetings were substituted with virtual exchange formats. Some staff 
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were even directly impacted by COVID-19, but thankfully recovered. This all lead to gradual, but still significant progress on the development 
of the PTHA for the NWIO region. Accordingly, some work needs to be carried over into Phase 2 of the project to be completed. 

RESULT: IOC and External facilitators / consultant technical assistance 

Staff of UNESCO-IOC (Dr. Srinivasa Kumar Tummala, Mr. Ardito Kodijat) and Consultant (Mr. Rick Bailey) provided technical assistance 
for the coordination of the expert meeting during 3 - 6 September 2019 in Muscat, Oman. Five females attended. At this meeting Mr. Rick 
Bailey facilitated the development of a Concept Note involving a gap analysis and strategy for collaborative development of a unified 
Probabilistic Tsunami Hazard Assessment (PTHA) for the North West Indian Ocean (NWIO) region.  

Dr Andrey Babeyko (GFZ, Germany) and Dr Stefano Lorito (INGV, Italy) provided technical guidance on the development of the PTHA for 
the NWIO region throughout Phase 1, with input also from Dr Gareth Davies (Australia), Prof. Emile Ocal (USA) and Dr Carl Harbitz 
(Norway), Staff of UNESCO-IOC (Dr. Srinivasa Kumar Tummala) provided technical assistance for coordination of the meeting of the Expert 
Teams for the Development of a PTHA for the Makran Region during 2 – 4 December 2020 in Hyderabad, India. 

The ICG/IOTWMS Task Team on Scientific Tsunami Hazard Assessment of the Makran Source Zone (TT STHAMSZ) oversaw the 
implementation of this project outcome in close association with other ICG/IOTWMS working groups and task teams. This was pursued as 
a community initiative with participatory approach, and hence will lead to ownership and building long-term institutional capacities for 
tsunami hazard assessment in the region. 

RESULT: Establishment of regional working group and working process between NWIO countries on risk knowledge 

A regional working group and working process has been established under the auspices of the ICG/IOTWMS. Meetings of the Sub-regional 
Working Group for the NWIO and the TT STHAMSZ were held 6 September 2019 in Muscat, Oman to develop the work plans and support 
delivery of the desired project outcomes and regional coordination beyond the project..  

RESULT: Co-funding on studies on critical issues for risk knowledge in the MSZ 

An “Expert Meeting for Establishment of a Regional Working Group and Working Process between North West Indian Ocean Countries on 
Risk Knowledge” was organized for 3 - 6 September 2019 in Muscat, Oman. Participants at this meeting included representatives of tsunami 
warning centres, disaster management agencies, seismologists, and tsunami modelers from India, Iran, Pakistan, Oman and United Arab 
Emirates, as well as experts from Australia, Germany, Italy, Norway, Portugal, USA and UN agencies. The meeting agreed on the 
development of a unified PTHA for the NWIO region. The meeting also identified four joint activities that will support the development of 
the unified PTHA, supported by three Expert Teams including Member State and international experts, led by Dr. Andrey Babeyko of GFZ 
German Research Centre for Geosciences (Potsdam, Germany). Further information on this event can be found at: 
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=2522
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It was also agreed that the project funds originally earmarked for joint research studies (Study Packages) would rather be best used to 
facilitate 2 – 3 meetings of Expert Teams and an exchange visit (need-based) in support of the development of unified PTHA. However, 
only one of the planned face-to-face expert team meetings happened due to the COVID-19 pandemic.  

The first in the series of proposed following expert meetings (and the only one possible) was a face-to-face meeting of the “Expert Teams 
for the Development of a PTHA for the Makran Region” organized during 2 – 4 December 2020 in Hyderabad, India. The meeting was 
hosted by the Indian National Centre for Ocean Information Services (INCOIS) and facilitated by the IOTWMS Secretariat, IOTIC and 
UNESCO Jakarta. Seismic experts and tsunami modelers representing India, Iran, Oman, Germany and USA participated in the meeting. 
The meeting resulted in an agreement on the computational framework for the development of PTHA for seismic sources, data (existing 
and required), numerical approaches, numerical tools and finalization of work distribution between partners. Further details of the event 
can be found at:  
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=2576 

Progress on the PTHA for the Makran region was further discussed during the online Coordination Meeting on 12 March 2021. Work 
towards the Makran PTHA continued with model simulations run for all scenarios. The probabilistic calculations (i.e. wave heights at points 
of interest computed for all seismic scenarios) were prepared and the first version of the PTHA trialed.  

A two to four-week scientific exchange visit to Europe to enable INCOIS researchers to collaborate with the European PTHA modelers was 
also planned for August-October 2021, but was postponed due to the uncertainty of the COVID-19 situation. The project team consider this 
still needs to be done after the PTHA code is fully adapted to the Makran region and before the final model is produced as a carry-over 
activity in Phase 2 of the project. 

The expert team activities have led to Makran countries taking ownership of producing a unified PTHA for their region. The regional 
understanding of the MSZ and its potential tsunami hazard has been improved through expert discussion and sharing of recent science 
among NWIO countries. Through international collaboration, scientists in Makran countries have enhanced their expertise in seismology, 
modelling and tsunami hazard assessment and have been building networks with like-minded researchers. By highlighting the tsunami 
hazard to Makran countries, the regional PTHA can influence community awareness and disaster mitigation initiative such as education, 
land use planning and tsunami response plans and procedures. 

RESULT: Organization of Scientific Exchange Meeting in Oman 

Oman indicated that it was not possible to schedule this activity in 2021 due to the many uncertainties related to COVID-19. The pandemic 
did not allow sufficient time and resources to be prepared in advance for the face-to-face scientific meeting. Oman and the other project 
stakeholders suggested postponing the scientific meeting to 2022, which would also allow for better organisation, preparation and 
completion of the scientific milestones. This will now occur in Phase 2 of the project.
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OUTCOME 2: Improvement of warning services at NTWC level and organization of national warning chains to assure timely 
warnings 

Countries in the North-Western region of the Indian Ocean (NWIO) face the threat of near-field tsunamis from the MSZ. Although the MSZ 
is still not well understood, it can be concluded from past events such as in 1945, tsunami waves generated by a Makran source could 
reach the shores of India, Iran, Pakistan, Oman and other adjoining countries within a few tens of minutes with height of several metres, 
posing enormous challenges to existing tsunami warning systems and community preparedness. The region is also vulnerable to tsunamis 
generated by far-field earthquakes. Whilst these waves may be smaller in height, they still have the power to potentially create damage to 
critical coastal infrastructure, shipping, offshore industries, livelihoods such as fishing, and cause other economic impacts and potentially 
loss of life. 

The objective of the project, in the context of warning chains, is the improvement of warning services at the National Tsunami Warning 
Centre (NTWC) level and the organization of the national warning chains at the NTWC, National Disaster Management Organisation 
(NDMO), (Local Disaster Management Organisation (LDMO) and broadcast media levels to assure timely warnings and rapid response 
with due emphasis on self-protection especially for near source events. The project is achieving this through a collaborative and structured 
approach based on regional cooperation. In the course of the project, mechanisms for steering and coordination at the national level in 
each country have been established or strengthened to improve the governance of the national Tsunami Early Warning System (TEWS). 
The design of national warning chains has been improved in order to meet the requirements of both the near-field tsunami threat from the 
MSZ and the far-field tsunami threat. Based on the revised warning chains, the respective Standard Operating Procedures (SOPs) that 
underpin them have been developed and some are still being adjusted. Finally, policies and SOPs for broadcast media for warning 
dissemination have been discussed and further developed.

Main achievements:

Quick and efficient warning chains require integrated time-line driven SOPs for all those institutions involved. The link between the 
institutions are the information products, which need to be provided and distributed in line with the time requirements of the warning process. 
Institutional SOPs describe the inputs and how to receive them, the subsequent processing of the information in the respective institutions, 
and the generation of outputs to then be forwarded along the warning chain. 

From a comparison of the initial state of institutional SOPs with regards to the generation and dissemination of tsunami warnings in the 
involved institutions (as documented in early 2020) with the current status at the end of the TTF-29 project, it can be concluded that visible 
progress had been made, but the goal has not yet been fully achieved (Consultancy Report on “Status of TEW SOP development in the 
NWIO by October 2021”, currently being reviewed by the Project Team and Member States).  

For the initial state, only NTWCs had SOPs in place to define threat levels in the form of flow charts with time indications, as well as 
prepared warning message templates for dissemination. DMOs and the broadcast media in the participating countries did not yet have 
specific SOPs for tsunami warning. At the end of Phase 1 of the project, it can be stated that the development of SOPs at the DMO for 
Phase 2 of the project and media levels is underway. But only a few of these institutions at these levels have managed to finalise their 
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SOPs so far. In order to be able to judge these achievements appropriately, it is considered necessary at this point to look again at the 
reasons why. 

The development of the downstream SOPs is not primarily a technical task, but first requires political and institutional clarification of the 
tsunami warning process. The challenges are to enter into an inter-institutional dialogue and to reach an overarching common view of the 
requirements of the warning process and the institutional responsibilities. Due to the fact that in most cases there is no overarching body 
coordinating the national tsunami warning system and the institutions involved find it difficult to organize such a process. The project 
therefore has an important role to play. In addition, partner countries already have rules that define the interaction of institutions and 
hierarchies in the event of natural disasters. These are primarily aimed at the response phase after the occurrence of the disaster or for 
warning processes that have a longer lead time (e.g. cyclones). When developing warning procedures for near-field tsunamis, these rules 
and roles cannot be adopted because the short warning time requires a very fast and short warning process. To implement and 
institutionalize such a warning process requires a good understanding of the underlying requirements and the political will to establish an 
inter-institutional warning process that bypasses the established rules. In the Makran region, this process is further made more difficult by 
the fact that earthquakes in the subduction zone are relatively rare and the last major tsunami occurred many decades ago, so the issue is 
a lack of awareness of the threat and a low priority for some of the institutions to be involved. Objective 1 of Phase 1, “Better understanding 
of risk knowledge based on scientific research”, is aiming to enhance an understanding of the hazard and associated risk in the region to 
help address awareness issues, at the government and community levels. 

Importantly, pilot communities have been identified and engaged in each country to facilitate end-to-end development and testing of the 
developed national tsunami warning chains. Community engagement through these pilot communities is vital for ensuring the national 
tsunami warning chains are effective and community-orientated. These communities will play and ever-increasing role in the later phases 
of the project involving inundation and evacuation mapping and eventually preparing at-risk coastal communities to be “Tsunami Ready”. 

A further important area for SOP development was the harmonizing of warning levels and NTWC products in the NWIO region, which have 
an impact not only on SOPs at warning centres, but also on other institutions along the warning chain. During a regional workshop held on 
26th November 2020 the four participating countries at the time (India, Iran Oman, and Pakistan) agreed on uniform terminologies and 
colour codes for the warning levels, based on best practices agreed by the UNESCO-IOC Tsunami and Other sea level related Warning 
and mitigation Systems Working Group (TOWS-WG). No threat messages are now considered by all four countries as well.  

As in the initial project design, the result of the activities under outcome 2 were tested in Exercise IOWave20, but amidst the COVID-19 
pandemic. The exercise was conducted on October 6 (Sunda Trench Scenario), October 13 (Andaman Trench Scenario), and October 20 
(Makran Scenario). Three countries within this project framework participated in the IOWave20 (India, Oman, and Pakistan). Iran was not 
able to participate in IOWave20 Exercise due to the high case numbers of COVID-19. India participated in the IOWave exercise based on 
two scenarios (Andaman Trench and Makran Trench). UAE was not part of the project at that time. India did a hybrid (online and physical) 
table-top exercise to validate the warning centre dissemination process for issuing tsunami bulletins to various disaster management 
authorities and other participating agencies and validated the reception of the notification messages by DMOs. Oman participated only in 
the Makran Trench Scenario with a hybrid (online and physical) table-top exercise to validate the SOPs and dissemination of warning 
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products. Pakistan participated in the IOWave20 exercise using the three scenarios with a functional exercise to test SOPs within the 
organization and communication with selected stakeholders.  

Against this background and with the help of the project, it can be stated that all countries have now begun addressing, and in some cases 
overcoming the challenges described above in creating the conditions for an agreement on a common and appropriate warning procedure. 
These include, in particular, the concepts developed for the national warning chains as well as the involvement of local actors in the 
discussion on roles, responsibilities and procedures. Experience shows that these clarification processes take time and that the time 
required for this is even longer under COVID conditions, as a direct exchange between the actors has become more difficult.  

It is expected that the progress made so far will allow countries to continue this process and then also to achieve solid SOPs at DMO and 
media level. The country processes and agreements, especially in Iran and Pakistan, are to be further developed in Phase 2 of the project. 
The third and final NTWC/NDMO/LDMO SOP workshop also couldn’t be held in Phase 1 due to the COVID pandemic. It is rescheduled to 
occur early in Phase 2 of the project. 

Impact of COVID-19: 

The COVID-19 Pandemic situation restricted international travel and caused the project to modify its approach and modalities for this 
outcome as well. A series of virtual national consultative meetings were held with India, Iran, Oman, and Pakistan. The project initiated 
national and regional consultative meetings with the National Working Groups to keep the momentum and project alive and ensure activities 
continued. On a positive note, however, the delay in holding physical meetings also provided an opportunity to support the strengthening 
of national working mechanisms and intra-institutional collaboration in the Makran region. This also encouraged project ownership amongst 
regional stakeholders to increase. Moreover, the United Arab Emirates (also affected by tsunami hazards in the Makran region) has also 
since joining aligned themselves with project activities with participation on a self-funded basis like Oman. 

A series of national and regional consultative meetings were organised by the Project Team to assist with the development of national 
tsunami warning chains: 

National consultative meeting with Pakistan, 11 June 2020

National consultative meeting with Pakistan, 18 June 2020

National consultative meeting with Iran, 23 June 2020

National consultative meeting with India, 03 July 2020

National consultative meeting with Oman, 02 July 2020

National consultative meeting with Pakistan, 26 October 2020

National consultative meeting with India, 19 November 2020

National consultative meeting with Pakistan, 24 November 2020
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Regional workshop on Harmonization of NTWC Tsunami Warnings and Products in the North West Indian Ocean (with all Makran
countries), 26 November 2020

National consultative meeting with Pakistan, 13 January 2021

National consultative meeting with Iran, 14 January 2021

National consultative meeting with Pakistan, 01 February 2021

National consultation with India as part of Coordination Meeting on the Development of PTHA for the Makran Region, 12 March 2021

National consultative meeting with Pakistan, 30 March 2021

National consultative meeting with Iran, 06 April 2021

Regional Webinar on Engagement of Media Broadcasters in the Tsunami Early Warning Chain in the Makran region, 17 June 2021

National Webinar on Tsunami warning in the Provinces of Hormozgan and Sistan Baluchistan, Iran, 28 June 2021

National consultative meeting with Iran, 28 July 2021

These virtual consultations reflected the switch of the project modalities to more intensive work on the national processes in the partner 
countries. To adequately support the prolonged and intensified work in some countries, additional backstopping processes were provided 
by international and national consultants for Iran and Pakistan. Collaboration on a regional level continued within the framework of virtual 
and blended/hybrid meetings. Although at first it did not seem as adequate as the joint hands-on and face-to-face work between 
stakeholders, enabling discussions of experiences and regional policies, as well as the direct contacts between the actors that are essential 
components of the project's methodological approach, there were other benefits from more online interactions. Many more people were 
able to participate in the online workshops, as numbers weren’t constrained by constraints on travel budgets. 

While waiting for the pandemic situation to improve, the Project Team also organized two additional online activities:

Regional Webinar on Engagement of Media Broadcasters in the Tsunami Early Warning Chain in the Makran region, 17 June 2021.
Further details of this event can be found at:

http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=3047

National Webinar on Tsunami Warning in the Provinces of Hormozgan and Sistan Baluchistan, Iran, 28 June 2021. Further details
of this event can be found at:

http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=3131
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RESULT 1: IOC and External facilitators / consultant technical assistance 

Staff of UNESCO-IOC (Dr. Srinivasa Kumar Tummala, Mr. Ardito Kodijat) and Consultant (Mr. Harald Spahn) provided technical assistance 
for coordination of the high-level conference on near-field tsunamis organized during 1 – 2 September 2019 in Muscat, Oman.  

Staff of UNESCO-IOC (Mr. Ardito Kodijat) and Consultant (Mr. Harald Spahn) provided technical assistance for coordination of the regional 
training workshop on SOPs held in Karachi, Pakistan during 24 – 28 February 2020.  

Ms Ghazala Naeem and Dr Mehdi Masoodi were contracted to assist with national tsunami warning chain development in Pakistan and 
Iran respectively, especially at the local level. 

The ICG/IOTWMS Task Team on Tsunami Preparedness for a Near-Field Tsunami Hazard (TT-Near Field) is supporting implementation 
of this outcome (near-field SOPs) in close association with the Project Team and other ICG/IOTWMS working groups and task teams. 
Being closely tied with the overall ICG/IOTWMS governance, there is a very strong possibility for this work to be sustained beyond the 
project period and also replicated for regions beyond the Makran region. It is expected that the National Working Groups established under 
the project will also continue beyond the duration of the project and enhance long-term institutional capacities for tsunami preparedness in 
the region.  

RESULT 2: High-level conference on near-field tsunamis in the Makran Region 

The high-level conference on near-field tsunamis was organized during 1 – 2 September 2019 in Muscat, Oman. It resulted in the 
development of an agreed joint working process to improve national warning chains and advocated for the improvement of framework 
conditions that enable more effective national warnings and community responses. For further information on this event can be found at: 
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=2521

RESULT 3: First regional training / workshop on tsunami early warning and emergency response SOPs 

A regional training workshop on SOPs for tsunami early warning was organized during 24 – 28 February 2020 in Karachi, Pakistan. The 
meeting was hosted by the Pakistan Meteorological Department in close cooperation with the UNDP Pakistan, and facilitated by the 
IOTWMS Secretariat, IOTIC, UNESCO-Jakarta and UNESCO Islamabad. Participants representing NTWCs and DMOs of Iran, Pakistan 
and Oman, in addition to experts from IOC, UNESCAP, UNDP and the Consultant attended. The workshop helped to consolidate the 
national warning chains, develop policy recommendations regarding design of warning chains for near-filed threats, identify possibilities for 
a harmonized approach for tsunami warning schemes in the NWIO region, and assess current status of SOPs along the national warning 
chain. Five females participated in the meeting.  Further details of the event can be found at  
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=2635
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RESULT 4: First regional Media workshop on tsunami early warning and emergency response SOPs 

To strengthen the involvement of media broadcasters in the tsunami early warning processes in the Makran region, a hybrid / blended 
workshop was organised on 07 - 09 September 2021. The workshop clarified the role of the broadcasting media in the tsunami early warning 
chain and discussed the requirements for the associated SOPs to be developed by the broadcast media to assure timely and effective 
delivery of warnings to the public. Seven female experts contributed to the meeting. Further information about this event can be found at: 
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=3269 

The objectives of this workshop were to strengthen the engagement of the broadcast media in the tsunami early warning processes in the 
Makran region through:  
• Strengthening relationships between broadcasting Media, NTWCs, and DMOs
• Clarification of the role of the broadcast media in the tsunami warning chain
• Understanding the national tsunami warning chains and the NTWC and DMO procedures
• Discussions on the requirements for broadcast media SOPs

The first day (07 September 2021) of the workshop was held virtually at the regional level, focusing on the tsunami hazard in the Makran 
region, the tsunami warning systems serving the NWIO, the national tsunami warning chains and the role of the Media, and the importance 
of integrated and timeline SOPs in national tsunami warning chains. 

The second day (08 September 2021) of the workshop was held at the national level with a face-to-face meeting in each country. Guided 
tours of the NTWC were held in India, Pakistan and Oman, while in Iran and UAE face-to-face meetings were held. The national activities 
focused on: 1) Demonstration of the warning process; 2) Explanation of NTWC SOPs and products; 3) Explanation of the national tsunami 
warning chain and the role of DMOs at national and local levels; and 4) Discussion of the role of the broadcast media in the national warning 
process and options for concrete collaboration. 

The third day (09 September 2021) of the workshop was organized virtually at the regional level focusing on a report back on the second 
day meetings and visits to the NTWCs and explaining: 1) Process undertaken; 2) Agreed role of the broadcast media; and 3) Issues 
discussed and any questions arising. The workshop ended with a discussion on outlining the working process to draft broadcast media 
SOPs, as well as the preparation for the second Media SOP workshop and next steps. 

RESULT 5: Second regional training / workshop on tsunami early warning and emergency response SOPs 

The Second Regional NTWC/DMO SOP Workshop was held from 12 to 14 October 2021. The workshop was jointly organized by the 
Project Team and the national partners in once again a blended format with virtual workshops at the regional level, combined with face-to-
face workshops of National Working Groups in each of the countries. Further information about this event can be found at: 
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=3296

The objectives of the workshop were to: 1) Share and discuss the progress and achievements on DMO SOP development in the participating 
countries; 2) Discuss and continue the work on unresolved issues related to DMO SOP development by the country teams; 3) Discuss and 



12

agree how to move forward at the country and regional level in order to consolidate DMO SOPs in the participating partner countries; and 
4) Joint review and appreciation of the work process and the outcomes.

The first day (12 October 2021) of the workshop was held virtually at the regional level to share country reports on DMO SOP developments 
focusing on what has been achieved, the available documentation of DMO SOPs, examples of a DMO SOP, and issues that still need to 
be addressed. 

The second day (13 October 2021) of the workshop was held in-country and organized by the national contacts. In the case of Iran and 
Pakistan the national consultants, engaged for the project and working under the guidance of the Project Team, also supported the 
preparation and organization of the national workshop. These workshops were implemented as hybrid virtual and face-to-face workshops. 
In some countries the workshops were held in the respective community pilot areas allowing a stronger involvement of LDMOs and local 
stakeholders. The national workshop focused on findings and inputs of the Project Team based on the country reports that were presented 
on Day 1, further work on DMO SOP development, coordination, and linkages between NTWC and DMO SOPs especially with regards to 
timelines, other topics related to the development of DMO SOPs according to country needs, and to discuss unresolved issues and how to 
move forward after this 2nd SOP workshop. 

The third day (14 October 2021) of the workshop was organized virtually at the regional level to focus on the report back from the national 
workshops on the topics addressed during the national workshop, a review of the actual status of DMO SOP development at local and 
national levels, discuss any unresolved issues and the way forward in each country. The workshop ended with a review and overall appraisal 
of the working process and the results achieved under the framework of the project, as well as a discussion on how to follow up the SOP 
development in the NWIO region beyond the project. 

RESULT 6: Second regional Media workshop on tsunami early warning and emergency response SOPs 

The Second Regional Media SOP Workshop was held from 26 to 28 October 2021. The objective of the workshop was to further 
strengthen the engagement of the broadcasting media in the tsunami early warning processes in the Makran region. The workshop 
focused on: 1) Sharing of achievements to strengthen relationships between the broadcast media and NTWCs/DMOs; 2) Reporting on 
progress and achievements regarding Media SOP development in the participating countries; 3) Discussing and continuing the work on 
unresolved issues related to Media SOP development by the country teams; and 4) Discussing and agreeing on how to move forward at 
country and regional level in order to consolidate and routinely exercise Media SOPs in the participating partner countries. The workshop 
was jointly organized by the Project Team and the national partners in a blended format similar to the First Media SOP Workshop, with 
virtual workshops at the regional level combined with face-to-face workshops of National Working Groups in each of the countries.. 
Further information about this event can be found at: 
http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventRecord&eventID=3297

The first day (26 October 2021) of the workshop was held virtually at the regional level with focus on the reports on the implementation of 
activities since the first Media SOP workshop. Each country presented in accordance with the respective national working processes and 
achievements. India presented on the draft Media SOP. Iran reported on the national meeting with media representatives and follow-up 
activities. Oman reported on the exercise to test the procedures and on activities to involve private media via the Ministry of Information. 
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Pakistan reported on a follow-up meeting between Media and NTWC and next activities. UAE reported on the drafting process of media 
SOPs. The first day also covered the example of a draft Media SOPs through a facilitated discussion of its various features and contents. 

The second day (27 October 2021) of the workshop was held in each country and organized by the national contacts. The focus in each 
country was bringing the media representatives, NTWCs and DMOs together again to have discussions focused on strengthening the 
coordination and linkages between NTWC, N/LDMO and Media supported by SOPs focusing on the timelines. Pakistan was not able to 
organize this nationally, as they had previously organized a tsunami exercise involving sirens and associated SOPs in the pilot areas for 
this date. 

The third day (28 October 2021) of the workshop was organized virtually for the regional level focus on the report back from the national 
workshops. The workshop also ended with a review and overall appraisal of the working process, the results achieved under the framework 
of the project, and discussions on how to follow up the SOP development in the NWIO region beyond the project. 
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ACTIVITY IMPLEMENTATION 

Activity Time 
Frame 

Trust Fund 
Contribution 

Trust Fund 
Contribution 

Spent 
Description of Results 

OUTCOME 1: Better understanding of the risk knowledge based on scientific research

1 IOC and external 
facilitators/consultant 
technical assistance 
for the coordination of 
the expert meeting and 
Gap Analysis and 
Strategy for the 
Regional Coordination 
for a Unified Regional 
Tsunami Hazard Map. 

June – Oct 
2019 

1. Staff:
USD 10,945.00

2. Travel:
USD 52,956.00
3. Contractual Services:
USD 71,576.00
4. Supplies:
USD 4,000.00
5. General Operating
Direct Cost:
USD 3,800.00

Total Activity Cost: 
USD 143,277.00 

1. Staff:
USD 10,925.66
2. Travel:
USD 14,833.38
3. Contractual Services:
USD 31,698.65
4. Supplies:
USD 425.28
5. General Operating
Direct Cost:
USD 585.71

Total Activity Cost: 
USD 58,468.68 

Staff of UNESCO-IOC (Dr Srinivasa Kumar Tummala, Mr
Ardito Kodijat) and Consultant (Mr Rick Bailey) provided
technical support for coordination of the expert meeting
Staff of UNESCO-IOC (Dr Srinivasa Kumar Tummala)
provided technical assistance for coordination of the
meeting of the Expert Teams for the development of a
Probabilistic Tsunami Hazard Assessment (PTHA) for the
Makran Region
Dr Andrey Babeyko (GFZ, Germany) and Dr Stefano Lorito
(INGV, Italy) and other international experts begin
providing technical guidance on the development of the
PTHA

2 Establishment of a 
regional working group 
and working process 
between NWIO 
countries on risk 
knowledge  

June – Oct 
2019

Task Team on Scientific Tsunami Hazard Assessment for
Makran Source Zone (TT-STHAMSZ) established by the
ICG/IOTWMS as the Regional Working Group (RWG),
comprising experts from India, Iran, Pakistan, Oman, UAE
and other international experts.
The RWG decided to develop a unified PTHA for the
North-West Indian Ocean (NWIO) region through four joint
activities, supported by three Expert Teams.

3 Studies on critical 
Issues for Risk 
Knowledge in MSZ – 
Unified Makran 
Probabilistic Tsunami 
Hazard Assessment 

Nov 2019 –
Oct 2021 

Initial benchmark PTHA models simulations run at
INCIOS, India.
A detailed comparison analysis between two codes
undertaken before routine simulations commence.
The model testing completed at INCOIS.
All PTHA simulations completed.
Initial PHTA for the Makran region produced.

4 Organization of a 
scientific exchange 
meeting in Oman

Postponed The pandemic did not allow sufficient time and resources
to prepare in advance the face-to-face scientific meeting.
Oman and the other project stakeholders suggested
postponing the scientific meeting to 2022, which would
allow for better organizational preparation and completion
of scientific milestones
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OUTCOME 2: Improvement of warning services at NTWC level and the organization of the national warning chains to assure timely 
warnings and rapid response with due emphasis on self-protection for near source events 

1 IOC and external 
technical assistance 
on coordination and 
assessment on studies 
and models of existing 
end to end warning 
chain and back 
stopping for the 
working groups on the 
SOPs for near field 
tsunamis, warning 
chain and Media SOP 

June – Oct 
2021 

1. Staff:
USD 15,950.00
2. Travel:
USD 97,037.00
3. Contractual Services:
USD 53,065.00
4. Supplies:
USD 6,250.00
5. General Operating
Direct Cost:
USD 5,314.00

Total Activity Cost: 
USD 177,616.00 

1. Staff:
USD 15,847.41
2. Travel:
USD 32,383.25
3. Contractual Services:
USD 34,781.89
4. Supplies:
USD 165.30
5. General Operating
Direct Cost:
USD 152.23

Total Activity Cost: 
USD 83,330.08   

Staff of UNESCO-IOC (Dr Srinivasa Kumar Tummala, Mr
Ardito Kodijat) and Consultant (Mr Harald Spahn) provided
technical assistance for coordination of the high-level
conference held in Muscat, Oman
Staff of UNESCO-IOC (Ardito Kodijat) and Consultant (Mr
Harald Spahn) provided technical assistance for
coordination of the regional training-workshop on SOPs for
tsunami early in Karachi, Pakistan.
Ms Ghazala Naeem and Dr Mehdi Masoodi contracted to
assist with national tsunami warning chain development in
Pakistan and Iran respectively

2. High Level Conference 
on Near Field Tsunami 
in the Makran Region 
in Oman: 2 days 
meeting attended by 
three high level 
representative of 
NTWC, NDMO and 1 
supporting staff of 
each country in the 
region 

June – Oct 
2019

The high-level conference was organized in 2019 in
Muscat, Oman
Joint working process to improve national warning chains
as part of the project and advocate for the improvement of
framework conditions that enable more effective national
warnings and community responses.
Establishment of a National Working Groups in each
country
An updated Standard Operating Procedure was developed
in line with the overall layout of the warning chain and time
requirements.

3 First, regional training / 
workshop on tsunami 
early warning and 
emergency response 
SOPs 

February 
2020

The regional training-workshop on SOPs for tsunami early
warning was organized during February 24 - 28 2020 in
Karachi, Pakistan hosted by the Pakistan Meteorological
Department.
Consolidation of the national warning chains, considered
policy recommendations on the design of warning chains
for near-filed threats
Plans for harmonized approach for tsunami warning
schemes in the NWIO region and assessment on status of
SOPs along the national warning chain
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4 First Regional Media 
workshop on tsunami 
early warning and 
emergency response 
SOPs  

September 
2021 

The first broadcast media engagement workshop in the
tsunami early warning processes in the Makran region was
organized as a hybrid workshop on 07 - 09 September
2021.
Strengthened relationships between broadcasting Media,
NTWCs, and DMOs
Clarifications on the role of broadcast media in the tsunami
warning chain
Better understanding of the national tsunami warning
chains and the NTWC, DMO and Media SOPs

5 Second Regional 
training / workshop on 
tsunami early warning 
and emergency 
response SOPs  

October 
2021 

The second regional DMO tsunami early warning and
emergency response SOP workshop was organized as a
hybrid event on 12 to 14 October 2021
Update on progress and achievements on DMO SOP
development in the participating countries

6 Second Regional 
Media workshop on 
tsunami early warning 
and emergency 
response SOPs 

October 
2021

The second regional media SOP workshop was organized
as a hybrid event on 26 to 28 October 2021.
Update on progress and achievements regarding Media
SOP development in the participating countries

OUTCOME 3: Project Monitoring and Evaluation

1 Project Evaluation and 
Monitoring

October 
2021

1. Staff:
USD 0
2. Travel:
USD 0
3. Contractual Services:
USD 15,462.00
4. Supplies:
USD 0
5. General Operating
Direct Cost:
USD 0

Total Activity Cost: 
USD 15,462.00

1. Staff:
USD 0
2. Travel:
USD 0
3. Contractual Services:
USD 0
4. Supplies:
USD 0
5. General Operating
Direct Cost:
USD 0

Total Activity Cost: 
USD 0

Due to delays caused by COVID-19 and change of
modalities in the implementation of the activities, a revised
approach was undertaken.
In consideration that the pending project activities will be
carried over to the 2nd phase, the project evaluation
consultant has (1) reviewed the overall project activities
regarding the improvement of tsunami warning chains and
related SOPs in the NWIO region and (2) provided
strategic recommendations for follow-up
The Phase 1 project evaluation is undergoing the final
review and sign-off by Member States.
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LESSONS LEARNED 

(1) Strengthening the framework conditions for the intended change process through high-level political dialogue

To provide a solid framework for the stakeholders to address the identified challenges, a clear assignment of responsibility needs to be formulated 
at the higher political level. Such an assignment should be based on the recognition of the underlying technical and procedural requirements of 
warnings for near-field and far-field tsunamis 

(2) Inter-institutional cooperation and organizational development to strengthen TEWS steering mechanism in the countries

Unfortunately, most institutions are still very much focused on their own mandates. The challenges are to enter an inter-institutional dialogue and 
to reach an overarching common view of the requirements of the warning process with a strong focus on the user perspective.  

(3) Strengthening the end-to-end approach of early warning

Involve all stakeholders, including Media, in the working process, share and have better understanding of the requirements and interfaces in the 
warning process and make improvements in terms of timelines and the development of institutional SOPs. 

(4) Continuing the regional cooperation

The experiences from the project clearly show the added value and synergy potential of regional cooperation. Exchanging experiences, 
developing joint approaches and tools, as well as joint learning processes facing shared challenges are not only leading to regional appropriate 
solutions, but also strengthens the motivation in the partner countries to improve their systems at the same time. 

(5) Learning from experiences regarding the project implementation strategy and modalities

The project strategy was based on a three-level approach, which linked a regional cooperation mechanism with national working processes and 
the involvement of the local level via pilot areas. In principle, this approach continues to be valid in retrospect, but needs some reflection to make 
it even more effective in the future. 

(6) Upholding and strengthening the integration into ICG-IOTWMS processes and initiatives

The experiences from the Project are relevant not only for the ICG/IOTWMS but also for other regions in the world facing the threat of near-field 
tsunamis. The Working Group on Tsunamis and Other Hazards Related to Sea-Level Warning and Mitigation Systems (TOWS-WG), which 
advises the IOC Governing Bodies on coordinated development and implementation activities on warning and mitigation systems for tsunamis, 
is considered an important platform for this further exchange

(7) Strengthening the capacities of DMOs in the warning process

The experiences in the project and in the context of the ICG-IOTWMS processes show that the involvement of DMO at national, provincial, and 
local levels is crucial, but still a challenge. Up to now, it has been difficult to establish long-lasting working relations with representatives in the 
DMO institutions at all levels who can accompany the process continuously over a longer period. The IOC-UNESCO Tsunami Ready Programme 
is an opportunity to strengthen this involvement and will be a fundamental element of Phases 2 and 3 of this project.
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LESSONS LEARNED 

(8) Maintaining the project focus on providing process-oriented support services to strengthen capacities

A mix of process advice, capacity development, and training through workshops based on strong processes has characterised the implementation 
process during the first project phase. This approach aims not only at developing better capacities for the partner side, but also with regards to 
practical improvements in implementation. 

(9) Emphasising the community-oriented perspective

Another critical area is a clear orientation towards the needs and requirements of the communities at risk. People in at-risk areas are on the 
frontline during a tsunami event (“first mile”) and the severity of the impact depends very much on their ability to respond appropriately to such a 
threat. Again, the IOC-UNESCO Tsunami Ready Programme is an opportunity to help address this.

(10) Testing with a national and regional exercises

To see how the processes and procedures developed in the countries work in practice, national and local exercises should be conducted more 
often. In addition to the regular international IOWAVE exercises coordinated by the IOC-UNESCO ICG/.IOTWMS, further exercises should be 
organized to test the country procedures in detail and learn from them. 

(11) Communicating with local communities

Identifying and engaging with community pilot areas identified the need to translate educational materials (e.g. IOC Tsunami Glossary) into local 
languages

(12) COVID-19 impacts on project modality

COVID-19 severely impacted face-to-face meetings and training workshops, stifling in-depth discussions, learning, relationship development.
However, hybrid meetings (regionally online, combined with some national face-to-face participation) worked well and enabled engagement of 
many more participants (including females) from each country.

(13) Involvement of international and national consultants

Use of international consultants to assist with knowledge transfer through training, plus use of national consultants engaged and trained by the 
project team, helped address complex issues not able to be addressed remotely.
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SUSTAINABILITY 

The pragmatic approach underpinning all phases of the project has been designed to establish long-term national working processes. Beyond 
the implemention of Phase 1 outcomes, this approcach will facilitate ongoing stakeholder coordination and engagement required for the 
maintenance and development of national tsunami warning chains and associated SOPs. It will also help ensure continuing regional cooperation 
in data sharing, expertise exchange and collaboration on the scientific and techncial aspects associated with risk assessment, and tsunami 
warning and mitigation in the region. 

Phase 2 of the project will complete the remaining activities of Phase 1 that were delayed due to the the ongoing COVID-19 pandemic. It will also 
support the overall project goal by enabling tsunami warnings to reach coastal communites who are prepared to respond and “Tsunami Ready” 
by utilising the outputs from Phase 1: a) Risk assessment to underpin inundation modelling and evacuation planning; b) Strengthened national 
tsunami warning chains to enable effective community responses to the tsunami threat in the region. 

Being closely tied with the overall ICG/IOTWMS governance, there is a very strong possibility that the National Working Groups, “Tsunami Ready” 
communities, and associated working processes will be sustained beyond the project period and also replicated for regions beyond Makran. 


