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1. Progress on Activities
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1. Progress on Activities
Terms of Reference

1. Draft an agreement document for real-time exchange between Member 
States of seismic/sea-level/GNSS data in the Makran Subduction Zone (MSZ)
2. Specify optimal number and configuration of seismic/sea-level/GNSS and 
other observing networks needed for real-time tsunami warning in the MSZ
3. Investigate and report on the credible maximum earthquake magnitude in 
the Makran Subduction Zone and define a strategy to develop a unified hazard 
map
4. Investigate and report on the seismicity of the Makran subduction zone as 
well as the potential impact of tsunamis in the Red Sea and Persian Gulf with 
a view to including those zones in the IOTWMS Area of Service if there is a 
threat
5. Review and report on the status of research into modeling of secondary 
non-seismic effects tsunamis in Makran for potential use in the IOTWMS



1. Progress on Activities
UNESCAP Proposal

• The TT decided To:

• Invite a team of expert modelers from Australia, Germany, India, 
Indonesia, Iran, Oman and Pakistan to: 
• define a strategy for estimating the credible maximum earthquake 
magnitude
• developing a unified tsunami hazard map

The team of expert modelers are working under the UNESCAP Project
• Phase 1 of the Project was expected to finish by October  2021.
• The outcome of the Project well provide the required information for 

points 2-5 in the terms of reference for the TT-MSZ



1. Progress on Activities
UNESCAP TTF-29 Project: Strengthening tsunami early warning in the 
North-West Indian Ocean region through regional cooperation

Timely delivery of national tsunami warnings to at-risk coastal communities who are prepared to respond 
effectively  (Tsunami Ready) 

Phase 1: Hazard and risk assessment (National tsunami warning chain development)

Phase 2: Inundation and evacuation mapping  (capacity development)

Phase 3: At-risk coastal community preparedness



1. Progress on Activities

Project Funder: ESCAP Tsunami Trust Fund

Participating Member States: India, Iran, Pakistan (+Oman and UAE self-funded)

Target Groups: National Tsunami Warning Centres (NTWCs), Disaster Management Organisations (DMOs), 
Communities, Response Agencies, Media

Project Duration: 24 Months (with extension)… ended 31st October, 2021

Better understanding of the risk knowledge to inform and underpin warning and mitigation systems 
in the NWIO to enable appropriate and effective community responses to the tsunami threat.

Improvement of warning services at NTWC level and the organization of the national warning chains 
to assure timely warnings.

Phase 1

Objectives:



1. Progress on Activities

Based on the recommendations of the RWG, it decided the following actions will be implemented in close 
association with the other relevant ICG/IOTWMS Working Groups and Task Teams:

Phase 1

1. Teaming up leading by Andrey Babeyko to draft a framework for the development of a unified 
Probabilistic Tsunami Hazard Assessment (PTHA) for the Makran region (by end of October 2019).

2. Expert Team 1 to jointly develop a seismotectonic model for the Makran region to be used for the 
unified PTHA. The main outcome should be a catalogue of representative tsunamigenic scenarios 
with recurrence rates. Principles of model construction will be defined (by end of December 2019). 

3. Expert Team 2 to consider and identify tsunami propagation models, existing and required data 
sets, amplification factors, etc., to be used for the unified PTHA and future inundation modelling 
(by end of December 2019).

4. Expert Team 3 to provide guidance on inclusion of tsunamis generated by non-seismic effects such 
as landslides, mud volcanoes, etc. and inclusion of Red Sea and Persian Gulf in the proposed PTHA 
framework, or through other measures to inform risk assessments and decision makers (by end of 
May 2020).



1. Progress on Activities
Phase 1: Progress in 2019 and 2020

• Meeting of the Makran Probabilistic Tsunami Hazard 
Assessment (PTHA) team face-to-face: Hyderabad, India 
(December 2019)

• Virtual meetings of PTHA team due to COVID-19: May, 
June, & August 2020

• Initial benchmark PTHA model simulations run at INCOIS 
[India] with guidance from GFZ [Germany], INGV and 
University of Malaga (late 2020).



1. Progress on Activities
Phase 1: Progress in 2021

• Model simulations have been run for all earthquake source 
scenarios and probabilistic calculations have produced the primary 
version of the PTHA

• Improve data exchange through MOUs 
• Better understand the seismicity of the region to help improve 

future versions of the PTHA
• Consider hazard from atypical tsunamis from non-seismic sources 

(e.g. submarine landslides)
• Examine the possibility of the tsunami threat in the neighbouring 

Persian Gulf and Red Sea.



1. Progress on Activities
Phase 1: Improve data exchange through MOUs 

Following up the MOU Drafted by:- Adrienne Moseley_8March2019

The first Letter of Agreement Between Iran and 
Oman in 2016 for Seismic Data Exchange



1. Progress on Activities
Phase 1: Possibility of tsunami threat in Persian Gulf and Red Sea

>5000 ye BP

>2000 ye BP

>3300 ye BP

>3000 ye BP

Meteo-tsunami in Dayyer, Persian Gulf, 2017 Paleoseismicity reflected in bottom sediments of the Persian Gulf



2. Challenges

COVID-19

Run propagation scenarios for the PTHA to complete 
version one of the PTHA.

Exchange scientific staff between India and 
Germany/Italy for familiarisation with PTHA to enable 
hand over to the region

Hold (now virtual) Scientific Conference to share, 
exchange and discuss scientific results from the risk 
objective to review outcomes and broader uptake within 
each country

Hold 3rd and final SOP workshop for NTWCs, DMOs, 
and the Broadcast Media to further develop, and in 
some cases finalise and test SOPs for all links in the 
national tsunami warning chains

Time consuming paperwork to 
achieve agreement on data sharing

Bilateral MoUs have been signed 
between different countries and 
Oman but for multilateral agreement 
it needs more efforts.



3. Pathways Forward & Opportunities

Project Funder: ESCAP Tsunami Trust Fund

Participating Member States: India, Iran, Pakistan (+Oman and UAE self-funded)

Target Groups: National Tsunami Warning Centres (NTWCs), Disaster Management Organisations (DMOs), Communities, 
Response Agencies
Project Duration: 24 Months 

Finalization of some Phase-1 remaining activities in 
tsunami risk knowledge and strengthening of national 
tsunami warning chains (Phase 2a)

Gap analysis and development of guidance on tsunami 
inundation mapping and evacuation planning in the NWIO 
region (Phase 2b)

Inundation and evacuation mapping capacity development 
(Phase 2c)

Objectives:

Phase 2a and 2b to be conducted 
in parallel for first 12 months

Phase 2c to be completed in second 
12 months after Phase 2a and 2b

Phase 2



3. Pathways Forward & Opportunities

• Exchange of latest scientific 
results and studies from 
international studies on the 
tsunami hazard in the MSZ 
Increased capacities and 
knowledge on tsunami 
modelling in the 
participating countries.

• Regional NTWC-DMO-
Media SOP workshop 

• Backstopping to National 
Working Groups

Finalization of some Phase-1 
remaining activities in tsunami risk 
knowledge and strengthening of 
national tsunami warning chains 
(Phase 2a)

• Gap analysis and develop 
specifications for a unified 
approach for tsunami 
modelling and inundation 
mapping in the region 

• Tsunami evacuation 
planning recommendations 
for the NWIO countries. 

Gap analysis and development 
of guidance on tsunami 
inundation mapping and 
evacuation planning in the 
NWIO region (Phase 2b)

Inundation and evacuation mapping 
capacity development (Phase 2c)
• Training in development of 

tsunami inundation maps 
and evacuation plans to 
facilitate effective 
community responses to the 
threat from near-field 
tsunamis. 

• Regional training on 
technical expertise for 
evacuation planning 
processes at local level

• Backstopping for evacuation 
planning in pilot 
communities



Recommendations and Comments

General recommendations to the ICG
The first version of the Probabilistic Tsunami Hazard Assessment (PTHA) for the NWIO region to be 
completed and utilized by Member States to guide awareness and response to the tsunami threat in the NWIO 
region

Comments for review by the Steering Group
• Paleoseismicity of the NWIO using the sea bottom sediments is recommended.
• The probability of atypical tsunami occurrence could increase in the NWIO under ongoing climatic changes. It is 

suggested to consider the impacts of climatic changes on increasing the potential of atypical tsunami occurance
in the region.



Thank you for your attention
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