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“Tomorrow’s disaster risk reduction requires innovation and technology” 

 UNITAR 

The destructive force of tsunamis can quite literally “wash away” cities, villages, lives 

and livelihoods. 

“For countries and regions at risk, strengthening public awareness and preparedness 

“must be pursued with every effort at our disposal.”  

María Fernanda Espinosa, the President of the 73rd session of the General 

Assembly 

Objective: The project will engage the maritime sector and submarine telecommunications networks on strategies 
to make use of high accuracy GPS and Global Navigation Satellite Systems (GNSS) data on ships and radar/laser 
sea surface height (for stationary platforms), and dedicated ocean floor cable-based observatories, respectively, 
to augment tsunami monitoring in a more cost-effective and more maintainable manner with economic, safety 
and environmental co-benefits to the maritime and subsea telecommunications industries. 
 
Background 
 
The 2030 Agenda for Sustainable Development emphasizes the critical role of partnerships in fulfilling the 
Sustainable Development Goals. The importance of collaboration and partnerships between different 
stakeholders (public, private and civil society) is both reflected in the means of implementation, and through 
a goal in its own right (SDG 17). One area where public-private collaboration and partnerships can be useful to 
both the public and private sector is in enhancing tsunami monitoring.  
 
Difficulties in our comprehension of earthquake and tsunami hazards emphasize the need for more densely-
spaced observing capabilities for more accurate and cost-effective tsunami preparedness. Seismic intensity 
parameters and sea level data from tide gauge stations are the primary basis for decisions on tsunami warning. 
Nevertheless, time lags of data reception and difficulties in data interpretation are major challenges for 
tsunami warnings. Despite the advances in tsunami monitoring and modeling technology over the last 
decade, there are too few rapidly available observations of tsunamis to support sufficiently accurate and 
timely predictions required for hazard response agencies to be able to provide the best possible response to 
tsunami events.  
 
Further, current systems are expensive to build and maintain, so only a limited number are deployed. Gaps in 
the coverage of the network, as well as routine outages of instruments, limit the ability of current detection 
systems to accurately assess the hazard posed by each event. For example, during the 2010 Chilean 
earthquake, the DART1 sensor closest to Hawaii was out of order. In fact, nearly 30 per cent of that network 
was down at the time demonstrating the challenges of maintaining a fully functional early warning system2. 
In addition to the sheer costs of maintaining such systems, vandalism, theft, limited budgets, and technical 

                                                           
1 (Deep-ocean Assessment and Reporting of Tsunami) buoys 
2 University of Hawai’i at Manoa, GPS on commercial ships could improve tsunami warnings., 

http://www.hawaii.edu/news/article.php?aId=5084 

https://www.wmo.int/pages/prog/amp/mmop/documents/dbcp/Dbcp41-Vandalism/DBCP41-Buoy-Vandalism-v1.20.pdf


3 | P a g e  
 

damage mean that a fair fraction of all tsunami buoys are not functioning. In the case of the recent 2018 
tsunami events in Indonesia, the entire buoy monitoring system, part of a country-wide scheme had not been 
operational since 2012. Furthermore, even if it had been fully operational, it is insufficiently dense to have 
provided useful observations to improve warnings for these events.  
 
Strategies 
 
Given the above, broadening the scope and advancing monitoring of tsunami through subsea fibre-optic 
telecommunications networks (SMART – Science Monitoring And Reliable Telecommunications – cables) as 
well as calling on the maritime sector that includes commercial ocean and coastal shipping, stevedoring, 
offshore construction and maintenance, and marine activities associated with geophysics, oil and gas 
extraction to support cost effective ways to accurately and rapidly detect and assess tsunamis in the open 
ocean are needed to both augment and build-in redundancy to existing tsunami warning systems. Such 
information is critical for (countries such as Indonesia and Japan) predicting how they will impact coastlines, 
enabling appropriate mitigation efforts.  
 
In the undersea realm, enabling the availability of submarine repeaters equipped with scientific sensors for 
ocean and climate monitoring and disaster risk reduction (tsunamis) is the strategy of a Joint Task Force (JTF) 
of the International Telecommunication Union (ITU), the Intergovernmental Oceanographic Commission of 
the United Nations Educational, Scientific and Cultural Organization (UNESCO/IOC), and the World 
Meteorological Organization (WMO)3. With the installation of new trans-ocean and regional 
telecommunication cable systems equipped with sensors, a global network could be established providing 
decadal real-time data for ocean climate monitoring and disaster mitigation (particularly from tsunamis).  
 
At sea, commercial ships operating in Pacific waters around South-East Asia as well as stationary oil and gas 
platforms can serve to construct a network of low-cost and more maintainable tsunami sensors to replace 
and/or augment existing detection systems. For example, container ships and other commercial vessels can 
act as “passive” markers for vertical sea-surface motions, and precise Global Navigation Satellite Systems 
(GNSS) positions from these ships can be used to detect tsunamis. High-accuracy GPS and satellite 
communications can serve to create a dense, low-cost tsunami sensing network that would improve detection 
and predictions of tsunamis. 
 
Further on stationary maritime infrastructure, if the platform is fixed/anchored, what needs to be measured is 
the sea-surface elevation with respect to the platform (taking into account possible platform subsidence): a 
radar (or laser) gauge mounted to the structure ranging to the sea-surface can serve as an additional strategy 
for enhanced tsunami monitoring. Subsea fibre-optic telecommunications networks, commercial shipping 
lines, other commercial vessels that traverse the waters in the region along with fixed maritime infrastructure 
could provide more extensive coverage of tsunamigenic4 locations.  
 

Economic, Safety and Environmental Co-Benefits for the Maritime Sector 
 
The economic, environmental and safety-related co-benefits of these strategies in our data driven world are 
enumerable, in addition to increasing the capabilities of tsunami detection and early warning. These include: 
 

• Economic benefits: Improved submarine cable protection, E-navigation, offshore 
surveying, reducing the infrastructure costs for ports, monitoring subsidence in 
stationary infrastructure such as oil platforms, 

                                                           
3 Joint Task Force to investigate the use of submarine telecommunications cables for ocean and climate monitoring and disaster warning: 
https://www.itu.int/en/ITU-T/climatechange/task-force-sc/Pages/default.aspx 
4 Areas of the ESCAP region as well as the Pacific rim that produced tsunamis. 

http://www.ocean-partners.org/smart-cables-could-turn-future-telecommunications-cables-ocean-spanning-observation-network
http://www.imo.org/en/OurWork/safety/navigation/pages/enavigation.aspx
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• Safety benefits: Generating accurate real-time estimates of atmospheric water vapor – 
valuable for weather forecasting - as well as reducing maritime accidents and 
groundings, lowering environmental risk factors, reducing the incidents and risks of oil 
spills and fishing/anchoring interactions with cables. 

 

• Environmental benefits: As safety of navigation depends on the reliability of human 
decision making supported by aids to navigation, accidents and groundings potentially 
endanger the environment and also create costs for administration and the industry in 
the clean-up of resultant pollution or management of incidents when they arise (all of 
which support obligations to achieve SDG14). Undersea telecommunications SMART 
cables, especially have also been articulated as a viable way to monitor ocean health, 
circulation and climate.  

 
With the confluence of various technological advances, and the recognition that all maritime infrastructure 
should be shared infrastructure, now is the time to bring all these innovations together to substantively 
advance and augment tsunami monitoring in a more rapid manner as well as recognise the co-benefits of such 
strategies for the private sector. 
 
Grappling with the challenges outlined above calls for unparalleled regional cooperation and convening power 
to gather governments (in this project – national, provincial and municipal government), academics, the 
private sector and civil society organisations. It is a call that the United Nations is well positioned to respond 
to. No single government or agency has the necessary resources to address these challenges on its own.  
 
UN ESCAP, as the regional development arm of the United Nations, is uniquely positioned to build the 
capacity of its member States in an integrated approach to share and promote best practices and innovations 
to support country Sustainable Development Goal (SDG) obligations and complementary policy development 
in and beyond the region. UN ESCAP brings considerable inhouse resources and will call upon its Sustainable 
Business Network (ESBN) to bring the private sector as well as key UN partner agencies into this technical 
cooperation project. In addition, strategies will be explored and tested to ensure that tsunami warnings and 
other multi-disaster information (pre and post disaster) be tested with such information used for enhanced 
pre and post disaster response. 
 
 
Proposed deliverables 
1. 
Activity 1a:  An initial two-day roundtable made up of government (including regulators), maritime and 

undersea telecommunications private sector stakeholders, and academia (to be held in 
Singapore) will go into detail on the modalities of private sector infrastructure to augment 
tsunami monitoring in regions of greatest risk and decide on an initial pilot programme and 
region for monitoring. 

 
Activity 1b: Co-economic and environmental benefits of enhancing monitoring capabilities of shared 

maritime and undersea telecommunications infrastructure are elaborated. 
 
Activity 1c:  Elaborate issues of jurisdiction on issuance. 
 
Activity 1d: Maritime and undersea telecommunications infrastructure is mapped relative to earthquake 

/ tsunami generation hotspots.  
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Output 1:  Maritime infrastructure near areas of greatest tsunami disaster vulnerability are part of a pilot 
to augment tsunami monitoring before wider uptake; 

  
Outcome 1: Scientists are using monitoring data to formulate and produce coherent and comprehensive 

research for integrated and coherent tsunami risk policy and other environmental and ocean 
climate monitoring. 

 
Outcome 2:  Governments are aware of additional strategies to augment tsunami monitoring as well as 

develop and enhance policies and programmes to bring about more viable and cost-effective 
tsunami early warning and climate and ocean monitoring. 

 
A tentative programme will soon follow. 


