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Chapter 3: Hotspots of exposure to cascading risks

T

he devastating impacts of the COVID-19 pandemic along with the frequent occurrence
of other biological and natural hazards combined with the effects of climate change,
has placed millions more people at risk. A set of hotspots have emerged under these
new and converging risk parameters. Countries in these hotspots need to capture the impact
of systemic and cascading risks and highlight priority areas for action.

The Asia-Pacific Disaster Report 2019 presented, for the first time, a riskscape that included slow-onset
disasters along with floods, tropical cyclones, earthquakes, and tsunamis. However, the risks have
expanded with the addition of biological hazards and the impacts of climate change that are occurring
simultaneously. Thus, the riskscape now needs to include a new set of complex parameters. The AsiaPacific Disaster Report 2021 combines, for the first time, data on biological hazards, natural hazards and
climate change to identify hotspots where people are simultaneously exposed to multiple risks. These
hotspots are listed below:
• East and North-East Asia — where heatwaves and related biological hazards are increasing along with
the existing riskscape of earthquakes and tropical cyclones.
• North and Central Asia — where high per capita rates of COVID-19 are being superimposed on new
areas of drought and biological hazards due to climate change.
• South and South-West Asia and South-East Asia — as one of the global epicentres of COVID19, the
pandemic here is being superimposed on floods, droughts, and cyclones, that are being exacerbated
by climate change and leading to systemic failures. The multiple hazards threaten to reverse poverty
reduction gains and the achievement of the Sustainable Development Goals.
• Pacific small island developing States — where emerging high rates of COVID19 are being superimposed
on cyclones and multiple other hazards that are being exacerbated by climate change, leading to an
emerging and complex riskscape not seen before.

East and North-East Asia
In 2019, this subregion was identified as a hotspot for
the earthquake-prone ‘Ring of Fire’ and for tropical
cyclones. However, with more variable climate, there
is an additional risk from heatwaves, which directly
affect human health and also have high economic
and social costs. Of all the meteorological disasters,
heatwaves have the most direct impacts on human
health. However, as yet, there is no consensus
around the definition of a heatwave. This Asia-Pacific
Disaster Report 2021 follows the World Bank definition
where a heatwave is an extended period, 14 or more
days in a year, of unusually high atmosphere-related
heat stress with minimum temperatures of about
25°C. Figure 3-1 illustrates population exposure to
heatwaves and related diseases under a current
climate scenario (proxy taken as RCP 2.6) and the
worst-case climate change scenario (RCP 8.5). In East
and North-East Asia, almost 400 million more people
will be exposed to heatwaves and related health
hazards under the worst-case climate scenario
(Figure 3-1).
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BOX 3-1
Representative
Concentration Pathways (RCPs)

RCPs are concentration pathways used
in the Fifth Assessment Report of the
Intergovernmental Panel on Climate
Change. They are four prescribed
pathways for greenhouse gas and aerosol
concentrations, together with land use
change, that are consistent with a set of
broad climate outcomes. The selection of
these four pathways was a result of a number
of different priorities. These included having
scenarios that spanned the range of future
emissions and concentrations projected
in scientific literature, but also being
sufficiently distinct from one another.
Source: Zeke Hausfather, “Explainer: The high-emissions
‘RCP8.5’ global warming scenario”, CarbonBrief, 21
August 2019. Available at https://www.carbonbrief.org/
explainer-the-high-emissions-rcp8-5-global-warming-scenario
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Population exposure to heatwaves and related diseases under current and
worst-case (RCP 8.5) scenarios in East and North-East Asia
FIGURE 3-1
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Sources:

ESCAP calculations, based on Climate Change Knowledge Portal, 2018; UN WPP-Adjusted Population Density 2020, v4.11; and
Disability-Adjusted Life Years (DALYs) estimates 2000–2019.
Note:
1. Cascading Hazard Risk is obtained from Projected Change in Spatial Variation for Maximum Number of Summer Days with Maximum
Temperature More than 25°C by Population and Disability-Adjusted Life Years (DALYs).
2. Current scenario refers to RCP 2.6 in 2020-2039. The worst case scenario refers to RCP 8.5 in 2040–2059.
3. Projected Change in Spatial Variation for Number of Summer Days with Maximum Temperature More than 25°C ranges from 14 days to
maximum number of days.
4. DALY indicators for heatwave-related diseases consist of cardiovascular diseases, respiratory diseases, skin diseases and road injury.
Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu
and Kashmir has not yet been agreed upon by the parties.
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FIGURE 3-2

Population exposure to heatwaves and related diseases, 2020–2059
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Source: ESCAP calculations, based on Climate Change Knowledge Portal, 2018; UN WPP-Adjusted Population Density 2020, v4.11; and Disability-Adjusted Life
Years (DALYs) estimates 2000–2019.

North and Central Asia
In the Asia-Pacific Disaster Report 2019, North and Central Asia was identified as a hotspot for sand and
dust storms. The subregion is also currently suffering from increasing COVID-19 cases (Chapter 1, Table 1-2).
Furthermore, with a more variable climate, there is also the emerging risk from drought. Figure 3-3
locates the areas where more people are exposed to drought and diseases under the worst-case climate
change scenario. The analysis shows that in Armenia, Azerbaijan, Georgia, Kyrgyzstan, Tajikistan, and
Uzbekistan, this exposure will increase from between 3–13 per cent. Other countries in the region are still
exposed to these hazards, but the exposure may not increase with climate change. Uzbekistan faces the
highest risk from future drought and drought-related diseases, with an expected 12 per cent increase in
population exposure.
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Population exposure to drought and related diseases under current and
worst-case (RCP 8.5) scenarios in North and Central Asia
FIGURE 3-3
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Sources:

ESCAP calculations, based on 6-months Standardized Precipitation Index (SPI6) of Climate Hazards Group InfraRed Precipitation with Station
data (CHIRPS), 2015; based on Climate Change Knowledge Portal, 2018; UN WPP Adjusted Population Density 2020, v4.11; and
Disability-Adjusted Life Years (DALYs) estimates 2000–2019.
Note:
1. Cascading Hazard Risk is obtained from Projected Change in Spatial Variation for Maximum Number of Consecutinve Dry Days by Population
and Disability-Adjusted Life Years (DALYs).
2. Current scenario referes to 2015. The worst case scenario refers to RCP 8.5 in 2040–2059.
3. The spatial variation of SPI6 ranges from - 0.8 to the minimum value (moderate to exceptional drought). Projected change in Spatial
Variation for Maximum Number of Consecutive Dry Days ranges from 0 to maximum number of days.
4. DALY indicators for drought related diseases consist of nutritional and vitamin deficiencies.
Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir
has not yet been agreed upon by the parties.
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FIGURE 3-4
Increase in population exposure to droughts and related diseases under
current and worst‑case (RCP 8.5) scenarios in North and Central Asia
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Source: ESCAP calculations, based on Climate Change Knowledge Portal, 2018; UN WPP-Adjusted Population Density 2020, v4.11; and Disability-Adjusted Life
Years (DALYs) estimates 2000–2019.
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South and South-West Asia
As one of the global epicentres of COVID-19, with almost 37 million cases (Chapter 1, Table 1-2), South
and South-West Asia has suffered immensely from the convergence of the COVID-19 pandemic with
various hydro-meteorological hazards. In this subregion, the problems are most severe in the GangaBrahmaputra-Meghna (GBM) basin, which is home to the largest concentration of poor people in the
world (Figure 3-5), and will only increase with cascading risks. In the current scenario, around 290 million
people in the GBM basin are being exposed to cascading risks from floods and related diseases, and
almost 300 million more will be impacted under the worst-case climate change scenario (RCP 8.5) (Figure
3-7). In addition, this subregion is also suffering from increasingly frequent cyclones, both in the Bay of
Bengal and in the Arabian Sea, which have been attributed to climate change.107 Figure 3-5 and Figure 3-6
show this emerging hotspot, where some parts may also be located in the GBM basin.

BOX 3-2

Cyclone Tauktae — a manifestation of the emerging riskscape

In the midst of the devastating second wave of the pandemic, the powerful Cyclone Tauktae struck
the west coast of India, killing more than 100 people and wreaking havoc between 12–19 May 2021.
This was the deadliest tropical cyclone in the Arabian Sea to have made landfall over the last decade.
Out of the five cyclones formed annually in the Bay of Bengal, usually only one develops in the
Arabian Sea. But the risk scenario is rapidly changing. A year ago, in the Bay of Bengal, cyclone
Amphan intensified and turned into a super cyclone in 24 hours. A week later, cyclone Nisarga
formed over the Arabian Sea and struck the western coast of India.
For more than a century, the western tropical Indian Ocean has been warming at a rate faster than
any other region of the tropical oceans. It is the largest contributor to the increase in the global
mean of sea surface temperatures (SST). Tropical cyclones draw their energy from warm waters and
the Arabian Sea used to be a cool pool region. However, due to global warming, the Arabian sea is
now a warm pool region,which leads to more intense cyclones. At the time of the cyclonegenesis
process of Tauktae, the SSTs in the Arabian Sea were at 30–31°C which increased both the speed and
the intensity of the cyclone.
The impacts arising from the intersections of cyclone Nisarga and Amphan in 2020, and cyclone
Tauktae in 2021, with the COVID-19 pandemic, presents a complex and cascading risk scenario.
Cyclone Nisarga struck during the first wave of the pandemic with limited pockets of the infections,
but cyclone Tauktae hit during the second wave. Thus, managing such cascading risk scenarios is
challenging. Tauktae struck while India continues to grapple with a major spike in coronavirus cases
and an outbreak of black and white fungus, or mucormycosis, in the affected states. The cyclone
forced officials to move hospitalized coronavirus patients, protect the critical supply chains of
medical oxygen for specialized COVID-19 care centres and suspend vaccination campaigns, all of
which may have lead to a spike in the already high number of infection cases. This was observed,
in 2020, where hundreds of responders evacuating large number of at-risk communities, that were
hit by cyclone Amphan and Nisraga, also subsequently tested positive for COVID-19.
Source: Sanjay Srivastava and others, “Cyclone Tauktae: a perfect storm of climate change and pandemic”, blog, 28 May 2021.
Available at https://www.unescap.org/blog/cyclone-tauktae-perfect-storm-climate-change-and-pandemic#.

107 “Arabian sea- hotbed of cyclones”, Journals of India (India), 19 May 2021. Available at https://journalsofindia.com/arabian-sea-hotbed-of-cyclones/
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Population exposure to floods and related diseases under current and
worst-case (RCP 8.5) scenarios in South and South-West Asia
FIGURE 3-5
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Sources:

ESCAP calculations, based on Global Assessment Report on Disaster Risk Reduction (GAR) Risk Atlas, 2015; Climate Change Knowledge Portal,
2018; UN WPP-Adjusted Population Density 2020, v4.11; and Disability-Adjusted Life Years (DALYs) estimates 2000-2019.
Note:
1. Cascading hazard risk for current scenario is obtained from Flood hazards 100 year return period by population and Disability-Adjusted Life
Years (DALYs).
2. Cascading hazard risk for the worst case is obtained from Projected Change 2040-2059 in Spatial Variation for the 10-year return level of the
maximum 5-day cumulative Precipitation under RCP 8.5 by population and Disability-Adjusted Life Years (DALYs).
3. Projected Change 2040–2059 in Spatial Variation for 10 year return level of the maximum 5-day cumulative Precipitation under RCP 8.5
ranges from 11mm tomaximum precipitation amount.
4. DALY indicators for flood-related diseases consist of diarrheal diseases, measles, hepatitis A, malaria, dengue and drowning.
Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu
and Kashmir has not yet been agreed upon by the parties.
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Population exposure to cyclones and related diseases under current and
worst-case (RCP 8.5) scenarios in South and South-West Asia
FIGURE 3-6
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Sources:

ESCAP calculations, based on Global Assessment Report on Disaster Risk Reduction (GAR) Risk Atlas, 2015; UN WPP-Adjusted Population
Density 2020, v4.11;and Disability-Adjusted Life Years (DALYs) estimates 2000–2019.
Note:
1. Cascading Hazard Risk is obtained from GAR Cyclone Wind by Population and Disability-Adjusted Life Years (DALYs).
2. Current scenario refers to GAR Cyclone Wind with 50 year Return Period. The worst case scenario refers to GAR Cyclone Wind with 100 year
Return Period.
3. Cyclone data consists of all cyclone wind categories with a return period of 50 years and an intensity of 119 to more than 252 km/h.
4. DALY indicators for cyclone-related diseases consist of parasitic and vector diseases, and injuries.
Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu
and Kashmir has not yet been agreed upon by the parties.

52

Chapter 3: Hotspots of exposure to cascading risks

FIGURE 3-7

Population exposure to floods and related diseases, millions, 2020–2059
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Source: ESCAP calculations, based on Climate Change Knowledge Portal, 2018; UN WPP-Adjusted Population Density 2020, v4.11; and Disability-Adjusted Life
Years (DALYs) estimates 2000–2019.

South-East Asia
In 2019, South-East Asia was identified as an area of concern for transboundary river basins. Figure 3-8
locates the areas where more people will also be exposed to drought and related diseases under the
worst-case climate change scenario. In Brunei Darussalam, the Lao People’s Democratic Republic,
Malaysia, Myanmar, Philippines, Timor-Leste, and Viet Nam, the population exposed to drought and
related diseases is expected to increase by around 2–9 per cent. However, other countries, such as
Thailand, will remain at risk with almost 14 per cent of the population being exposed to drought under
the worst-case climate change scenario. With an almost 10 per cent increase in population exposure,
both Myanmar and Viet Nam face the highest risk from future drought and drought-related diseases
under the worst-case scenario (Figure 3-9). Almost daily, the subregion is also recording higher cases of
COVID-19 with almost 4 million people being exposed to the pandemic (Chapter 1, Table 1-2).
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Population exposure to drought and related diseases under current and
worst-case (RCP 8.5) scenarios in South-East Asia
FIGURE 3-8
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Sources:

ESCAP calculations, based on 6-months Standardized Precipitation Index (SPI6) of Climate Hazards Group InfraRed Precipitation with Station
data (CHIRPS), 2015; based on Climate Change Knowledge Portal, 2018; UN WPP Adjusted Population Density 2020, v4.11; and
Disability-Adjusted Life Years (DALYs) estimates 2000-2019.
Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu
and Kashmir has not yet been agreed upon by the parties.
Note:
1. Cascading Hazard Risk is obtained from Projected Change in Spatial Variation for Maximum Number of Consecutinve Dry Days by Population
and Disability-Adjusted Life Years (DALYs).
2. Current scenario referes to 2015. The worst case scenario referes to RCP 8.5 in 2040–2059.
3. The spatial variation of SPI6 ranges from - 0.8 to the minimum value (moderate to exceptional drought). Projected change in Spatial
Variation for Maximum Number of Consecutive Dry Days ranges from 0 to maximum number of days.
4. DALY indicators for drought related diseases consist of nutritional and vitamin deficiencies.
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Increase in population exposure to drought and related diseases under
current and worst‑case (RCP 8.5) scenarios in South-East Asia
FIGURE 3-9
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Source: ESCAP calculations, based on Climate Change Knowledge Portal, 2018; UN WPP-Adjusted Population Density 2020, v4.11; and Disability-Adjusted Life
Years (DALYs) estimates 2000–2019.

Pacific small island developing States
As indicated in the Asia-Pacific Disaster Report 2019, the Pacific small island developing States are
vulnerable to earthquakes and landslides. However, for this subregion, under all climate change scenarios
there are also concerns about cyclone-related flooding and drought with related biological diseases.
Figure 3-10 locates the areas where more people will be exposed to multiple hazards under both current
and worst-case (RCP 8.5) climate scenarios. In Fiji, Papua New Guinea, Samoa, Micronesia, Solomon
Islands and Kiribati, the population that will be exposed to multiple hazards is expected to be between
1–30 per cent. In particular, almost 30 per cent of the population of Fiji, and almost 15 per cent of the
population of Papua New Guinea are at risk from multiple hazards occurring simultaneously. These areas
are also suffering from an increase in COVID-19 cases (Figure 3-11). For example, the Western Highland, in
Papua New Guinea, was identified as a hotspot with hospital systems being taxed to their limits.108
108 Natalie Whiting, “Concerns hundreds of COVID-19 cases missing from PNG’s national tally”, ABC News, 13 May 2021. Available at https://www.abc.net.au/
news/2021-05-13/concerns-covid-19-cases-missing-from-png-s-national-tally/100128228 (accessed on 10 July 2021).

55

ASIA-PACIFIC DISASTER REPORT 2021

Multi-hazard risks from climate-related disasters and diseases under current
and worst-case (RCP 8.5) scenarios in the Pacific small island developing States
FIGURE 3-10
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Sources:

ESCAP calculations, based on Global Assessment Report on Disaster Risk Reduction (GAR) Risk Atlas, 2015; Climate Change Knowledge Portal,
2018; UN WPP-Adjusted Population Density 2020, v4.11; and Disability-Adjusted Life Years (DALYs) estimates 2000–2019.
Note:
1. Cascading Hazard Risk is obtained from multi-hazard file that consists of highest intensity of GAR Cyclone Wind within 100 year return period;
Climate projection data for flood, drought and heatwaves under RCP 4.5 in 2020–2039 and under RCP 8.5 in 2040–2059 by Population and
DALYs for related multi-hazard.
2. Current scenario refers to RCP 4.5 in 2020-2039. The worst case scenario refers to RCP 8.5 in 2040–2059.
Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu
and Kashmir has not yet been agreed upon by the parties.
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Average population exposure to multiple hazards under moderate and
worst-case climate change scenarios, percentage
FIGURE 3-11
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Source: ESCAP calculations, based on Climate Change Knowledge Portal, 2018; UN WPP-Adjusted Population Density 2020, v4.11; and Disability-Adjusted Life
Years (DALYs) estimates 2000–2019.

The economic cost of cascading hazards and climate change
As seen from the discussion above of the subregional hotspots, many parts of Asia and the Pacific are
increasingly exposed to disasters resulting from climate change, with the number of hotspots increasing
as well. ESCAP has estimated the cost of such disasters by calculating a ‘climate change impact factor’
(Table 3-1). Current annual losses from both hydro-meteorological and geophysical natural hazards are
estimated to be around $780 billion. Under the moderate climate change scenario (RCP 4.5), these losses
will increase to $1.1 trillion, and under the worst-case scenario (RCP 8.5) the increase will be around
$1.4 trillion. This is in line with the most recent report from the McKinsey Global Institute, which estimates,
on average, potential losses from climate-related risks in Asia to be between $1.2 trillion and $4.7 trillion.109
TABLE 3-1
Average Annual Losses (AAL) from the new expanded riskscape under
moderate (RCP 4.5) and worst‑case (RCP 8.5) climate change scenarios
Average annual loss
(US$ billion)

Cascading hazards

Proportion of regional GDP
(percentage)

Extensive risk – multi-hazard AAL including indirect losses
from Earthquake, Tsunami, Tropical Cyclone and Floods

270.9

0.9

Drought AAL

404.5

1.3

Biological hazard AAL

104.7

0.3

Total – New Current Cascading Riskscape

780.1

2.5

Total – Under moderate climate change scenario(RCP 4.5)

1,163.4

3.7

Total – Under worst case climate change scenario(RCP 8.5)

1,444.7

4.2

In absolute terms, China, India, Japan, Indonesia, the Republic of Korea and the Russian Federation will
suffer the greatest losses under RCP 8.5 (Figure 3-12). However, when assessed as a percentage of GDP, the
Pacific small island developing States along with other lesser developed countries (Figure 3-13) are also
extremely vulnerable. Vanuatu, for example, will lose an additional 4 per cent of its GDP, under the worstcase (RCP 8.5) climate scenario, from its current average annual loss of 19 per cent (Figure 3-14). The Pacific
small island developing States are already the most ecologically fragile countries with high burdens of
natural and biological hazards and are prone to facing some of the worst climate change outcomes.110
109 Jonathan Woetzel and others, “Climate risk and response in Asia: Future of Asia”, McKinsey Global Institute (November 2020). Available at https://www.
mckinsey.com/~/media/McKinsey/Business%20Functions/Sustainability/Our%20Insights/Climate%20risk%20and%20response%20in%20Asia/MGIClimate-Risk-and-Response-in-Asia-Report-November-2020.pdf?shouldIndex=false.
110 World Health Organization, “Protecting the health of Pacific islanders from climate change and environmental hazards”. Available at https://www.who.int/
westernpacific/activities/protecting-the-islanders-from-climate-change-and-environmental-hazards.
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Increase in Average Annual Losses (AAL) from cascading risks under
current, moderate (RCP 4.5), and worst-case (RCP 8.5) climate change scenarios,
US$ millions
FIGURE 3-12
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FIGURE 3-13
Increase in Average Annual Losses (AAL) as a percentage of GDP under
current, moderate (RCP 4.5), and worst-case (RCP 8.5) climate change scenarios
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Annual Average Losses (AAL) from cascading hazards as a percentage
of subregional GDP
FIGURE 3-14
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The risks to critical infrastructure
The Economic and Social Survey of Asia and the Pacific 2021 notes that natural disasters have a more
devastating impact on countries with low-quality infrastructure, and without good roads and
telecommunications, disaster relief could be delayed and economic disruptions prolonged.111 Especially
for the poor, climate change is further likely to hamper access to services and critical infrastructure.
This is partly because the poorest people live on marginal land, which is less likely to have services. In
Bangladesh, for example, 15 per cent of the total land is subject to flooding, and most of the people living
these areas are poor. In Tonga, people moving from the outer islands to the main one, as result of climate
change, have settled in low-lying areas that are more vulnerable to floods.112 In marginal areas, healthcare
facilities will need to be strengthened to anticipate exposure to the impacts of climate change.

Healthcare infrastructure
Disasters impose multiple pressures on health systems and disrupt health services exposing people
to greater risks in facilities with poor health conditions.113 The impacts from COVID-19 highlight the
urgent need to merge disaster risk reduction strategies into health preparedness systems, especially to
support the most vulnerable populations. For example, amidst the pandemic, super-cyclone Amphan
and cyclone Nisarga hit India, in May and June 2020, with floods from the monsoon season following
closely. The simultaneous impacts created major challenges in imposing social-distancing measures in
packed cyclone shelter facilities in the affected areas. With more than 6 million evacuees in the affected
states in India, increasing space requirements from 3.5 to 5 square metres for social distancing has been
extraordinarily challenging.114

111 United Nations publication, 2021.
112 Intergovernmental Panel on Climate Change (IPCC), “Climate Change 2001: Impacts, Adaptation and Vulnerability”, (New York, Cambridge University
Press, 2001).
113 Sanaz Sohrabizadeh and others, “Systemic review of health sector responses to the coincidence of disasters and COVID-19”, BMC Public Health, vol. 21, No.
709 (2021). Available at https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10806-9
114 “What impact will Cyclone Amphan have during COVID-19 times”, The Free Press Journal (India), 19 May 2020. Available at https://www.freepressjournal.
in/india/what-impact-will-cyclone-amphan-have-at-covid-19-times
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Figure 3-15 indicates the healthcare facilities for people living in the marginal areas of the low or medium
HDI countries and who are at risk from multiple hazards under RCP 8.5. In Myanmar, for example,
43 per cent of healthcare facilities are located in districts with extreme multi-hazard risks and where
people live in poverty. The proportion is also high in Nepal, Afghanistan, Pakistan and India (Figure 3-16).
To cope with cascading risks from natural and health hazards, healthcare infrastructure needs to be riskinformed, and health systems should be sufficiently resilient to adapt to changing climate, particularly
when they serve poor and low-income populations.115
FIGURE 3-15
Hospitals serving vulnerable people at risk from natural, biological and
other health hazards under the worst-case (RCP 8.5) climate change scenario
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Sources:

ESCAP calculations, based on Global Assessment Report on Disaster Risk Reduction (GAR) Risk Atlas, 2015; Climate Change Knowledge Portal,
2018; Disability-Adjusted Life Years (DALYs) estimates 2000-2019; UN WPP Adjusted Population Density 2020, v4.11; Sub-national Human
Development Index (SHDI) version 4.0, 2018; and The Humanitarian Data Exchange (HDX) Version 1.51.0.
Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The Final status of Jammu
and Kashmir has not yet been agreed upon by the parties.

115 World Health Organization, “Strengthening Health Resilience to Climate Change”, Technical Briefing for the World Health Organization Conference on
Health and Climate. Available at https://www.who.int/phe/climate/conference_briefing_1_healthresilience_27aug.pdf (accessed on 26 February 2021).
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Percentage of hospitals serving poor people at risk from natural,
biological and other health hazards under the worst-case (RCP 8.5) climate change
scenario
FIGURE 3-16
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Electricity infrastructure
Extreme temperature and changes in precipitation can reduce the capacity of transmission lines,
transformers and substations, as well as water volumes for hydropower.116 The links between energy
consumption and socioeconomic disadvantage, are generally underappreciated,117 but shutoffs and
power outages can clearly have a number of direct health impacts, in the most severe cases, leading
to either hypothermia or heat stress. Interruptions in electricity and hot water services will worsen the
situation for those with chronic health conditions, such as cardiovascular, respiratory, and renal diseases.
Such patients are often forced to seek outside medical care during power cuts, resulting in increasing
rates of hospitalization.118
ESCAP has analysed the risk to electricity infrastructure in Asia and the Pacific using World Bank data
on transmission and distribution lines. Overlaying the multi-hazard climate change risk on these data,
enables identification of the most vulnerable areas. These include the GBM basin and parts of SouthEast Asia, Pakistan, Islamic Republic of Iran, Turkey, Kyrgyzstan and Kazakhstan (Figure 3-17). In Nepal, for
example, almost 93 per cent of the electricity grid and 98 per cent of hydropower capacity are exposed to
multiple risks, which threaten to have with dire implications for healthcare facilities and the communities
that rely on them (Figure 3-18).

116 D. Stoms, “Energy Infrastructure Risks from Climate Change”, California Energy Commission, Energy Research and Development Division”, 6 May 2014.
Available at https://www.epa.gov/sites/production/files/2016-02/documents/stoms-infrastructure-risks-presentation-2014-wkshp.pdf (accessed on 26
February 2021).
117 Sonal Jessel, Samantha Sawyer and Diana Hernández, “Energy, Poverty, and Health in Climate Change: A Comprehensive Review of an Emerging
Literature”, Frontiers in Public Health, vol. 7 (12 December 2019). Available at https://doi.org/10.3389/fpubh.2019.00357.
118 Chaamala Klinger, Owen Landeg andVirginia Murray, “Power Outages, Extreme Events and Health: A Systematic Review of the Literature from 2011–2012”,
PloS Currents, vol. 6 (2 January 2014). Available at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3879211/
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Electricity infrastructure exposed to multi-hazards under the worst-case
(RCP 8.5) climate change scenario
FIGURE 3-17
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Proportion of electrical grid and hydropower capacity at risk from
multi‑hazards under the worst‑case (RCP 8.5) climate change scenario
FIGURE 3-18
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Sand and dust storms and human health

BOX 3-3

Mineral dust suspended in the atmosphere is associated with morbidity and mortality. a It can affect
human health because of its physical, chemical and biological properties. Exposure to mineral dust
can result in conjunctivitis and dermatological problems, while inhalation can cause respiratory
illnesses, such as silicosis (otherwise known as desert lung syndrome). It can also act as a trigger
for many other conditions like asthma, bronchitis, emphysema and chronic obstructive pulmonary
disease.
The forthcoming report, Sand and Dust Storms Risk Assessment in Asia and the Pacific, being
published by the Asia and the Pacific Centre for the Development of Disaster Information
Management, has developed hazard maps for the risks to the human health sector from sand and
dust storms. It is based on inhalation as the primary exposure pathway, generated according to
WHO’s Air Quality Guideline, 2005.b
In the health sector, the sensitivity of the population to mineral dust depends on various factors
including age, and pre-existing health conditions. In the report, sensitivity is assessed based on
two factors: population under 14 years of age and above 65 years, and on the sub-national Human
Development Index (SHDI). Resilience is assessed using the per capita rate of public and private
expenditure on healthcare.
For health sector, the hazard map measures the number of days in which the average atmospheric
dust concentration exceeds the WHO guideline of 50 µg/m 3 for PM10. High atmospheric
concentrations of dust are prevalent in three areas: Kazakhstan, Uzbekistan and Turkmenistan in
Central Asia; northern China; and in a range of countries in South-West Asia from the southern
coastal parts of the Islamic Republic of Iran through southern Afghanistan and southern Pakistan
into North-Western India.
Box continues on next page…
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The figure above shows that in absolute terms, India has by far the largest population exposed
to medium and high levels of poor air quality due to sand and dust storms (511 million people),
followed by Pakistan (173 million people), the Islamic Republic of Iran (62 million people) and China
(40 million people).
However, the perspective changes when the number of people are studied in proportional terms.
The figure below indicates that Turkmenistan, Pakistan, Uzbekistan and Tajikistan have the highest
proportions of their total populations, above 90 per cent, exposed to atmospheric dust. The Islamic
Republic of Iran and Afghanistan both have about 80 per cent of their populations exposed to poor
air quality due to sand and dust storms.
FIGURE
Population with medium and high exposure to atmospheric dust
as a percentage of total population in Asia-Pacific countries
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Source: United Nations Economic and Social Commission for Asia and the Pacific and Asia Pacific Disaster Information Management Centre, “Sand
and Dust Storms Risk Assessment in Asia and the Pacific” (forthcoming).

The findings of the report show that policy measures designed to mitigate sand and dust storm
hazards for disaster risk reduction can be divided logically into those that aim to prevent wind
erosion occurring in source areas, and those designed to manage the adverse impacts of small
particles in the atmosphere and on its deposition. Effective control of sand and dust storm hazards
should adopt an integrated multi-scale and multi-functional approach. This should comprise both
technical solutions and behavioural approaches, based on the local context. A range of monitoring,
forecasting, and early warning measures can also be implemented to mitigate the numerous effects
of mineral dust.d
a
b
c
d

United Nations Economic and Social Commission for Asia and the Pacific and Asia Pacific Disaster Information Management Centre, “Sand and
Dust Storms Risk Assessment in Asia and the Pacific”, (forthcoming).
World Health Organization, “WHO Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulfer dioxide”, Global
Update 2005 (Geneva, 2006). Available at http://apps.who.int/iris/bitstream/handle/10665/69477/WHO_SDE_PHE_OEH_06.02_eng.
pdf;jsessionid=2ED5379E9DEE48BAE0CBB8EE1E1E1729?sequence=1. 18.
Medium exposure is defined as the number of days where dust concentration near the ground is higher than 50 μg/m3 and lasting between
81–238 days, and high exposure is defined as the number of days where the dust concentration is higher than 50 μg/m3 lasting being between
238–365 days.
United Nations Economic and Social Commission for Asia and the Pacific and Asia Pacific Disaster Information Management Centre, “Sand and
Dust Storms Risk Assessment in Asia and the Pacific” (forthcoming).
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Out of the silos
The COVID-19 pandemic has been a stark reminder of the links and intersections between health and
other natural hazards. Governments have, however, still generally treated various types of emergencies
separately, often through different departments, each operating in its own ‘silo’, which has resulted in
gaps in preparedness.
The Sendai Framework of Disaster Risk Reduction envisages, instead, a paradigm shift from managing
disasters to managing risk, and thus broadens the scope to take account both natural and man-made
hazards along with the related environmental, technological and biological hazards and risks.119 During
the General Assembly of the United Nations, held in September 2020, it was recommended that Member
States apply the Sendai Framework to ensure a prevention-oriented and risk-informed approach to
COVID-19 response and socioeconomic recovery. In this regard, the following chapter discusses how
countries in Asia and the Pacific can respond by suggesting four priority areas for action.

119 Natalie Wright and others, “Health Emergency and Disaster Risk Management: Five Years into Implementation of the Sendai Framework”, International
Journal of Disaster Risk Science, vol. 11 (2020). Pp. 206–217. Available at https://doi.org/10.1007/s13753-020-00274-x.
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