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Adapted from ADB report “Meeting Asia’s infrastructure needs”, 2017 

Needs and gaps for resilient infrastructure 
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Projected total needs for climate-resilient 
infrastructure for 2016-2030

Adapted from ADB report “Meeting Asia’s infrastructure needs”, 2017 
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Sector disaggregated projected total needs for 
climate-resilient infrastructure for 2016-2030 

Adapted from ADB report “Meeting Asia’s infrastructure needs”, 2017 
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• A regional cloud based meta data platform
• Decision support support tools  

Asia-Pacific Disaster Risk Atlas 



Asia-Pacific: 
Shared vulnerabilities, 
shared disaster risks 

Seismic risk landscape:  
Tsunami Earthquake 

Weather and climate risk landscape



Exposure of ICT Infrastructure to Cyclone

Terrestrial cables

Submarine cables



Exposure of ICT 
Infrastructure to 
Cyclone

Source: ESCAP, Global Assessment Report on Disaster Risk Reduction, 2015
https://www.unescap.org/our-work/ict-disaster-risk-reduction/asia-pacific-information-superhighway/asia-pacific-information-superhighway-maps

Terrestrial cables

Submarine cables

Tropical cyclone tracks

1

2

3

4

5

Cyclonic wind RT 100 

years

This map demonstrates the
exposure of fiber optic cables to
tropical cyclones. Exposure is
particularly high in three identified
hotspots, within Japan, Republic of
Korea, Democratic Republic of
Korea, China and the Philippines;
within Indonesia and Malaysia; and
along the western coast of
Australia.
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Exposure of ICT Infrastructure to 
Earthquake and Landslides

Terrestrial cables

Submarine cables



Exposure of ICT Infrastructure to 

Earthquake and Landslides

Source: ESCAP, Global Assessment Report on Disaster Risk Reduction, 2015
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Landslide

This map displays the distribution of earthquake hazards
and fiber optic cables. It demonstrates that exposure is
particularly high within four hotspots, within Turkey,
Armenia, Azerbaijan, Georgia and Iran (Islamic Republic of),
throughout the entire land areas of Japan and of the
Philippines, and throughout much of South-East Asia. This
demonstrates that numerous hotspots of exposure extend
across transnational boundaries and large geographical
areas. Strengthening resilience of the fiber optic cables will
therefore require international collaboration.

11



12



Example: Typhoon Chan-hom, 
Northern Mariana Islands, 
July 2015

Reliance on single fiber optic
cables in hazard prone
regions means there is limited
capacity to cope with
disruptions

Low Internet traffic persisted for six 
days at 5-10 per cent of usual 
levels

The reliance on single fiber optic cables in hazard prone regions leaves many countries vulnerable to experiencing prolonged power
outages. This was seen in Northern Mariana Islands in July 2015, where Typhoon Chan-hom broke the single submarine fiber optic
cable connecting the islands. All data transmissions suffered severe disruptions as a result, including internet communications, phone
calls, text messages and banking transactions. For six days, internet traffic only reached 5-10 per cent of usual levels, before an old
microwave link was used as an interim solution. Full recovery took two weeks.

Source: Broadband Connectivity in Pacific Island Countries Asia-Pacific Information Superhighway (AP-IS) Working Paper Series (2018). Found at: 
https://www.unescap.org/sites/default/files/Broadband%20Connectivity%20in%20Pacific%20Island%20Countries.pdf 
https://www.gfdrr.org/sites/default/files/publication/Post%20Disaster%20Needs%20Assessments%20CYCLONE%20WINSTON%20Fiji%202016%20%28Online%20Version%29.
pdf
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Damage to fiber optic cables often impede disaster response. This was
seen in Fiji during Cyclone Winston in February 2016, when damage to
communication and electricity infrastructure disrupted cellular, fixed-line,
radio and television services. These disconnections prevented the
communication of critical information between different stakeholders,
reducing collaboration of stakeholders and therefore the efficiency of the
response. Disruptions were expected to persist until June or July 2016, so
longer term recovery was also inhibited as businesses such as hotels and
tourist attractions that had sustained damage from the cyclone also
experienced economic losses as a result of their inability to access
electronic booking and management systems.

Damage to communication tower on Viti Levu

Example: Fiji, Cyclone Winston, 2016

Damage to telecommunications
infrastructure can impede disaster
response

Example: Earthquake damage to 
telecommunications and power 
infrastructure leading to failure of 
tsunami early warning, Sulawesi, 
Indonesia, 2018
According to the communications ministry,
repeated tsunami warnings were sent to
residents via text message following the
earthquake. However a spokesman for the
disaster agency said the earthquake had
brought down the area's power and
communications lines and that there were
no sirens along the coast. As a result, the
warnings may never have been received by
many of the people affected.

Source: https://www.bbc.com/news/world-asia-45663054
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Earthquake Damage to ICT Infrastructure
Redundancy needs to be
built into ICT
infrastructure, especially in
island nations reliant on a
few cables 
Example: Kaikoura 
Earthquake, New Zealand, 
November 2016  

Fault rupture on State Highway 1 that severed the East Coast fiber-optic cable. 

Source: Giovinazzi. S, et al (2017). Resilience and fragility of the telecommunication network to seismic events: Evidence after the Kaikoura (New Zealand) 
earthquake. Bulletin of the New Zealand Society for Earthquake Engineering, Vol 50(2): p.318-328 

The ICT infrastructure of island nations is often
vulnerable to earthquakes. This was demonstrated in
New Zealand in November 2016, where the
terrestrial backbone fiber-optic cable connecting
Kaikoura to the national network was severely
damaged in many places from an earthquake. This
example highlights the need to build redundancy into
the ICT infrastructure system. During the lengthy
repairs, Kaikoura was forced to rely upon the only
other fiber-optic cable that connected it to the
mainland, a submarine cable 50 metres offshore that
is itself vulnerable to similar hazards. The damage
sustained to the terrestrial fiber-optic cable also
highlights the need to consider a systems approach to
infrastructure resilience. Much of the damage
sustained by the cable was caused as fault ruptures in
the highway severed the cable. The resilience of ICT
infrastructure is therefore linked to and dependent
upon the resilience of transport infrastructure, and
both should be strengthened to minimise the impacts
of future hazards in the region.
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Message #1

Damage to critical infrastructure amplifies overall 
disaster impacts because sectors are 

interconnected



Social Sector Physical Sector

- Education
- Health
- Housing and shelters

- Energy
- Transport
- Water/irrigation dams
- water supply and sanitation
- ICT - Telecommunication

Critical Infrastructure 



Making Critical Infrastructure Resilient
- Three Key Steps for Policy Response

Message #2



Three key steps…:

1. Identify critical infrastructure sectors @ risk;

1. Identify inter-linkages and interdependencies among 
critical sectors;

2. Put in place “hard” (built environment) and “soft” 
(land use plan, building codes) resiliency.



Accounting for and estimating risks from 
current and future hazards and climate 

related disasters are crucial for building 
resilient infrastructure

Message #3



Risk Information= Evidence Based Decision Making



Source: Andrew Muskrey, Risk Nexus Initiative



Source: Andrew Muskrey, Risk Nexus Initiative



The Asia-Pacific Information 
Superhighway initiative aims to 
increase the availability and 
affordability of broadband 
Internet across Asia and the 
Pacific, by strengthening the 
underlying Internet infrastructure 
in the region.
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• Promote terrestrial and submarine 
fibre-optic connectivity 

• Provide a regional intergovernmental 
platform focusing on the missing fibre-
optic links between ESCAP countries



• Bridging digital divides

• Promoting affordable access 
to underserved areas

• Policy and technical support 
to Governments

• Ensuring efficient and effective 
Internet traffic and network 
management at regional, sub-
regional and national levels

• Resilient ICT networks

• Support to disaster 
management systems

• Ensuring last-mile disaster 
communication

Four Pillars of AP-IS
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• Physical network design, development, 
management 
at regional level

• Intergovernmental negotiation

• Improving regulations based
on open access CONNECTIVITY

E-RESILIENCE

TRAFFIC /
NETWORK
MANAGEMEN
T

BROADBAND
FOR ALL



Thank you! 

For more information: 

Sanjay Srivastava 
Chief, Disaster Risk Reduction 

ESCAP
srivastavas@un.org


