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Message #1

Risk is outpacing resilience in Central 
Asia



Central Asia is vulnerable to multiple 
hazards and climate related disasters

Source : Wikimedia Commons/ Zafiroblue05 and NASA

Central Asia is in high seismic zone areas which cross national boundaries

Droughts and floods are more prevalent with significant human suffering and economic damages
(up to 1.3% GDP)

Climate change is intensifying and will continue

Half of the infrastructure needed in Asia by 2050 has yet to be built. If the extremes in climate
related events increase marginally, losses will not rise marginally, they will rise exponentially
(UNISDR)

If the wind speed of tropical storm increases by 10% the losses won’t go up by 10%, they increase
at a greater magnitude, this has important implications for how we look at future risk

At the 2018 Asian Ministerial Conference on Disaster Risk Reduction (AMCDRR 2018), held in
Ulaanbaatar Mongolia, it was stressed that investment in disaster resilient infrastructure needs
to be seen not as an additional expense but as an opportunity to create shared value for
businesses and society



Disaster impacts in Central Asia
Disaster impacts in North and Central Asia, 2000–2016

Source: EM-DAT

9.8 billion in estimated 
damages



Message #2

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

related disasters are crucial for building 
resilient infrastructure



Risk Information= Evidence Based Decision Making



Energy (coal, oil, hydropower) exposed to 
earthquakes

Solar and wind energy exposed to cyclones 

Coal, oil, hydropower
Total number: 
667

Total capacity: 
1,437 MWe
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Solar & wind power 
plants
Total number: 1,398

Total capacity:
977,901 MWe



Asian highway networks exposed to seismic 
hazards

Airports and ports exposed in tropical cyclone

Total number of 
airports: 
239

Total number of ports: 
248

26.7
%48.5

%50.8
%

0%20%40%60%80%100%

Asian highway

Port

% Infrastructure at risk

% Without risk

70.3
%74.6
%

0% 20% 40% 60% 80% 100%

Airport

% infrastructure at risk

% Without risk



ICT exposed to earthquake 

16.7%
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ICT infrastructure is also 
exposed to seismic hazards. 

17% of North-East Asia’s 
fiber optic infrastructure are 
exposed to earthquakes. 



Drought risk (Energy sector)

Drought is a new risk that
has not been accounted
for in infrastructure
development

Drought/water stress can poses a substantial
risk in the energy sector, particularly when
looking at hydropower

Exposure to drought events



(Source: based on Global Assessment Report on Disaster Risk Reduction, 2015; ESCAP, Network Analysis, 2014)

Multiple disaster risk needs to be accounted for when looking 
at infrastructure co-deployment

Transportation 
and ICT co-
deployment

Flood risk

Earthquake risk
(Transboundary)

Earthquake risk
(Transboundary)

Parts of the Asian Highway 
are in multi-hazard 
disaster risk hotspots



Disaster risk needs to be accounted for when looking at 
infrastructure co-deployment

Transboundary seismic 
risk in co-deployment 

(Kazakhstan, 
Kyrgyzstan)

(Source: Based on Global Assessment Report on Disaster Risk 
Reduction, 2015; ESCAP, Network Analysis, 2014)



Message #3
The cost of non-resilience is high 

To understand the impacts of future disasters on these critical 
infrastructure, it is necessary to estimate the losses that will be 

incurred in the future, if infrastructure is not resilient. 

Adapting to current and future hazards means investing in 
climate/disaster resilient infrastructure

Average annual loss methodology is a robust methodology to 
estimate future losses and provide evidence-based analysis for 

current and future infrastructure. 



US$4.2 trillion — The expected value of at-risk losses to
manageable global infrastructure assets from a 2°C rise in
average temperatures (The Economist, 2015)

US$3 trillion — Projected cost of low cyber-resiliency on
global productivity and growth by 2020. (McKinsey, 2014)

US$306 billion — Total economic losses from natural and
man-made disasters in 2017 are estimated to be US$306
billion, up from US$188 billion in 2016. (Swiss Re.)

Worldwide costs of non-resilience 



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

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

Adapted from ADB report “Meeting Asia’s infrastructure needs”, 2017 
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What is average annual loss? Why 
is it important? 
• Provides an indication of the amount of savings a nation need 

to set aside each year to cover the cost of long-term losses 
from multiple hazards

• Multi-hazard Average Annual Loss (AAL) is the long-term expected 
loss per year, averaged over many years

• Provides a standardized estimate of projected losses (especially 
losses in capital stock) for all countries 

• AAL calculated should be read as order of magnitude for the 
potential recurrent extent of losses in a country



Total North-Central Asia Riskscape volumetric analysis (AAL, millions of US dollars) 

US$ 30,083.38   Million (100%)

Source: ESCAP, based on probabilistic risk assessment.
Note: 
1. Volumetric analysis is a measurement by volume (impacted population, geographical area and economic losses).
2. Drought average annual losses data of Turkmenistan is not available.   

Earthquake 6% Drought 74.%Flood 
19%

In North-Central Asia, 93% of annualized economic losses due 
to disaster are caused by hydro-meteorological hazards 



Future disaster impacts in Central Asia

Source: Global Assessment Report, 2015
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Source: ESCAP, based on probabilistic risk assessment.
Note: Drought average annual losses data of Democratic People’s Republic of Korea is not available.   

• AAL in North-

Central  Asia 

accounts for 4.4% 

of the total AAL for 

the entire Asia-

Pacific region

• Uzbekistan 

accounts for 89% of 

AAL due to drought

If drought is included,  the North-Central Asian subregion 

has the highest economic losses due to drought  for the 

entire Asia-Pacific region



AAL until now, has only been estimated at the 
national level

However, to build disaster resilience in the 
transport, ICT, and energy infrastructure, 2 things 
are needed: 

(1) we need to localize AAL and downscale at the 
provincial level

(2) We need to add the average annual loss from 
drought which has not been estimated 
previously



Under this DA project, we have: 
(1) developed downscaled, average annual losses 

for provinces in Kyrgyzstan, Kazakhstan and 
Mongolia

(2) Added drought AAL to the existing AAL and 
downscaled it for Kyrgyzstan, Kazakhstan and 
Mongolia

This assessment can be useful in understanding 
where additional resilience is needed and the 
opportunity cost of non-resilience. 



Downscaled AAL- Kyrgyzstan

If half of the 
infrastructure 
has yet to be 
built by 2050, 
this gives a good 
estimation of 
where to build 
infrastructure 
and where 
infrastructure 
needs to be 
more resilient 



Climate change is projected to accelerate in Central Asia

Although the methods utilized by hydrometeorological services differ
from country to country, there is general agreement that temperatures are
expected to rise by 2030 by around one to two degrees Centigrade.

We need to take into account climate change scenarios and their impacts

Risks from climate change and extreme weather cannot be
underestimated…

The level of UNCERTAINITY is growing….we 
need future climate data to estimate the risks 

Source: UNDP 2009, Natural disaster risks in Central Asia- A synthesis 



Hydropower exposure to drought (2030 projection)  

Hydropower exposure to drought (2060 projection)  

Climate change is projected to exacerbate drought risk 

(Source: Based on Water Risk Atlas by World Resources Institute, 2015; 
Based on ESCAP Asia Pacific Energy Portal, 2017)



Hydropower exposure to water stress (2030 projection)  

Climate change is projected to exacerbate drought risk 

Drought/water stress can poses a substantial
risk in the energy sector, particularly when
looking at hydropower

(Source: Based on Water Risk Atlas by World Resources Institute, 2015; 
Based on ESCAP Asia Pacific Energy Portal, 2017)



Some final observations…

Resilience is not a one-dimensional issue- there is a need for holistic solutions that cut across
sectors.

Having early-stage conversations such as this meeting
about risk management in future infrastructure projects
makes it easier to customize a resiliency strategy-
knowing which assets to protect, understanding the
function of those assets and the potential cost of losing
those assets from shocks like natural disasters and
extreme weather.

To be resilient- infrastructure of tomorrow must cope with, and adapt to, a complex, extensive
and evolving mix of hazards, risks and threats. Assessments of multi-hazards risks should be an
essential component of every project across its entire life cycle — integrated from the planning
and design phase — and not just added on as a last-minute feature.

A resilient system can 
adapt to a variety of 
changing conditions 
and withstand shocks 
and stresses while 
still providing 
essential services to 
its residents.
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