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1. Introduction to the Special Report

2011 and the full report released ~ become better integrated with

1.1 About the in March 2012 (available online  DRM practice. The SREX report
SREX r eport at http://ipcc-wg2.gov/srex). represents a significant step
The Special Report on Managing forward for the integration and

This summary highlights the
key findings of the report from
an Asian perspective, including
an assessment of the science
and the implications of this

for society and sustainable Although not an official
development. The SREX report publication of the IPCC, this
considers the effects of climate summary has been written

harmonisation of the climate
change adaptation, disaster
risk management and climate
science communities.

the Risks of Extreme Events
and Disasters to Advance
Climate Change Adaptation
(SREX) was commissioned by
the Intergovernmental Panel
on Climate Change (IPCC)

in response to a recognised
need to provide specific advice

! change on extreme events, under the supervision of co-
eimag Cha’_‘ge' BT disasters, and disaster risk authors of the report and it has
"?"e.ather i c:Ismajte s management (DRM). It examines  been thoroughly reviewed by
Sl E"t’e.”‘ 5 THe SR how climate extremes, human an expert scientific panel. The
Fepolt waf, En over. s factors and the environment summary includes material
and eLhallyetls; Goipied ‘by interact to influence disaster directly taken from the SREX
22.0 AL a;:tkriwors, Besay impacts and risk management report, where the underlying
2:::2;? ?g%go Sgrsfnﬁgt I(t) J and adaptation options source is clearly referenced,
e throdgh s n'goroﬁs (see Figure 1). The SREX but it also presents synthesis

. : report considers the role of messages that are the views
drailifig pracesses “,'qth expert development in exposure and of the authors of this summary
and. ey e vulnerability, the implications and not necessarily those of
mdbgrpemepprmtiopiee o o Gl wi the IPCC. It is hoped that the
Wk governrrlaents e interactions between disasters result will illuminate the SREX
alaur:day meetlr.\g. where the and development. It examines report’s vital findings for decision
Supameany tor POE'CY, Wit was how human responses to makers in Asia, and so better
ag'reeq. A the e extreme events and disasters equip them to make sound
ReiBalifisnsaeameR e could contribute to adaptation investments to reduce disaster

to date. It comprises a policy

- objectives, and how adaptation risk in a changing climate.
summary released in November ’ e Jhg

to climate change could

1. Highlights are derived and extended from a note by Dr. Tom Mitchell, Overseas Development Institute and Dr. Maarten van Azlst, Red Gross/Red Crescent Climate Centre
available at hitp://cdkn.org/2011/11/pcg-srex.




1.2 Ten Key Messages

Key summary messages

from the IPCC Special Report
on Managing the Risks of
Extreme Events and Disasters
to Advance Climate Change
Adaptation for the Asia region:’

1.

Even without taking climate
change into account,
disaster risk will continue to
increase in many countries
as more vulnerable people
and assets are exposed

to weather extremes.

In absolute terms for
example, Asia already has
more than 80% cof the
global population exposed
to tropical cyclones.

Based on data since
1950, evidence suggests
that climate change has
changed the magnitude
and frequency of some
extreme weather and
climate events in some
global regions already.

In the next two or three
decades, the expected
increase in climate
extremes will probably be
relatively small compared

1.3 The implications
of this for Asia
are as follows:

There is a need for countries
to reassess their vulnerability
and exposure in order to
better manage disaster

risk. This needs to be fully
integrated into planning
processes, including e.g.
through improved continuous
data collection for vulnerability
and exposure to changing
floods and cyclones.

There is a need for new
and better disaster risk

to the nommal year-to-

year variations in such
extremes. However, as
climate change impacts
become more dramatic, its
effect on a range of climate
extremes in Asia will become
increasingly important and
will play a more significant
role in disaster impacts.

. There is better information

on what is expected in terms
of changes in extremes

in various regions and
sub-regions, rather than

just globally (see Table 1

and Figure 2); though for
some regions and some
extremes uncertainty
remains high (e.g. drought
trends across most of Asia).

. High levels of vulnerability,

combined with more severe
and frequent weather and
climate extremes, may result
in some places in Asia,

such as low lying islands
and coastal areas, being
increasingly difficult places
in which to live and work.

. A new balance needs to be

struck between measures
to reduce risk, transfer risk
(e.g. through insurance)

assessments that take climate
change into account, which
may require countries and
people to reassess their
thinking on what levels of risk
they are wiling and able to
accept.

It will be important to
strengthening new and
existing partnerships for
reducing risk, e.g. including
with the private sector and
bilateral and multilateral
agencies. Mutual learning
within Asia will be important.

* There is a need to strengthen

the integration of financial and

and effectively prepare
for and manage disaster
impact in a changing
climate. An example is
the introduction of index-
based insurance for non-
irrigated crops in Andhra
Pradesh. This balance
will require a stronger
emphasis on anticipation
and risk reduction.

Existing risk management
measures need to be
improved as many countries
are poorly adapted to current
extremes and risks, so are
not prepared for the future.
This would include a wide
range of measures such as
early warmning systems, land
use planning, development
and enforcement of building
codes, improvements

to health surveillance, or
ecosystem management
and restoration. Indonesia’s
2007 Disaster Management
Law for example, has
created a stronger
association between

DRM and development
planning processes.

Countries’ capacity to meet
the challenges of observed

programming mechanisms
to support adaptation and
risk management across
development sectors.

It will be important to highlight
changing climate-related
disaster risks to policy makers
working in other policy
domains.

There is a need to reaffim
the importance of mitigating
greenhouse gases globally

in order to avcid the worst
climate extremes and their
associated impacts across
Asia.

There must be consideration

and projected trends in
disaster risk is determined
by the effectiveness of their
national risk management
system. Such systems
include national and sub-
national governments, the
private sector, research
bodies, and civil society
including community-
based organisations. In
Bangladesh the government
has worked in partnership
with donors, NGOs,
humanitarian organisations
and with coastal
communities themselves

to implement DRR efioris
for tropical cyclones.

. More fundamental

adjustments are required
to avoid the worst disaster
losses and tipping points
where vulnerability and
exposure are high,
capacity is low and
weather and climate
exiremes are changing.

10. Any delay in greenhouse gas

mitigation is likely to lead to
more severe and frequent
climate extremes in the
future and will likely further
contribute to disaster losses.

that in some cases today’s
climate extremes will be
tomorrow’s ‘normal’ weather.
Tomorrow’s climate exiremes
may therefore stretch our
imagination and challenge our
capacity to manage change
as never before.

There is a need for much
smarter development and
economic policies that
consider changing disaster
risk as a core component.
Without this it is likely that an
increasing number of people
and assets will be adversely
impacted by future climate
extremes and disasters.




2. Changing disaster risks

This section looks at the components of changing disaster risk in more detail. The inter-linkages between

the core concepts discussed in the SREX report are illustrated in Figure 1. This shows how both changes in
vulnerability and exposure and changes in weather and extreme climate events can contribute and combine to
create disaster risk, hence the need for both disaster risk management (DRM) and climate change adaptation
(CCA) within development processes.

Figure 1: The interlinkages between the core concepts of the SREX’
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climate change
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2.1 Changes in
vulnerability and
exposure®

Vulnerability and exposure

are dynamic and depend on
eccnomic, social, demographic,
cultural, institutional, and
governance factors. Individuals
and communities are also
differentially exposed based

on factors such as wealth,
education, gender, age, class/
caste, and health. Lack of
resilience and capacity to
anticipate, cope with and adapt
to extremes are important

factors of vulnerability. For
example, a tropical cyclone

can have very different impacts
depending on where and when
it makes landfall. Similarty, a heat
wave can have very different
impacts on different population
groups depending on their
vulnerability. Extreme impacts on
human, ecological, or physical
systems can therefore result
from individual extreme weather
or climate events, from non-
extreme events where exposure
and vulnerability are high, or
from a compounding of events
or their impacts.

High vulnerability and exposure
are generally the outcome

of skewed development
processes, for example,
environmental mismanagement,
demographic change, rapid and
unplanned urbanisation, falled
governance, and a scarcity

of livelihood options. This can
result in settlements in hazard
prone areas, the creation of
unsafe dwellings, slums and
scattered districts, poverty and
lack of awareness of risks. For
example, those with awareness,
transferable livelihoods, money
and access to transport can

move away from disaster areas
and live more comfortably out
of danger. Those without these
assets may be forced to locate
their homes in hazard prone
areas where they are more
vulnerable and exposed to
climate extremes. They will also
have to deal with the impacts of
disaster on the ground, including
no water, food, sanitation or
shelter. An example of such
differences, comparing the
different outcomes of two
cyclones in Southern Asia, is
shown in Box 1.

2. Lavell, A, M. Oppenheimer, C. Diop, J. Hess, R. Lemoert, J. Li, R, Muir-Wood, and S. Mysong, 2012: Climate change: new dimensions in disaster risk, expaosure, vulnerability,
and resilience. In: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Acaptation [Field, C.B., V. Barros, T.F. Stocer, D. Qin, D.J. Dokken, KL
Ebi, M.D. Mastrandrea, K.l. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and PM. Midgley (eds.)]. A Special Report of Working Groups | and Il of the Intergovernmental Panal
on Climate Change (IPCC). Cambridge University Press, Cambridge, UK, and New York, NY, USA, pp. 25-64.

3. Draws on material from SREX Chapter 2, Cardona, Q.M. et al, ‘Detarminants of Risk: Exposure and Vulnerability', and Chapter 4, Handmer, J. et al, ‘Changes in Impacts cf
Climate Extremes: Human Systems and Ecosystems’.




In absolute terms, Asia

has over 90% of the global
population exposed to tropical
cyclones. Although only 15%

of world tropical cyclones

occur in the North Indian
Qcean, they account for 86%

of the mortalities. There is
strong evidence that weather-
related mortality risk is highly
concentrated in countries with
low GDP and weak governance.
For example, many of the
countries exposed to tropical
cyclones in the North Indian
Ocean are characterised by high
population density, vulnerability
and low GDP. Studies indicate
that the extent of the vulnerability
to climate variability and climate
change is shaped by both the
dependence of the national
economy and livelihoods

on climate-sensitive natural
resources and the resiience

or robustness of the country’s
social institutions to equitable
distribution of resources under
climate change.

A study in South Asia® suggests
that adaptive capacity and
livelihood resilience depend on
social capital at the household
level (education and other
factors that enable individuals
to function within a wider
economy), the presence or
absence of local enabling
institutions (local cooperatives,
banks, self-help groups), and
the larger physical and social
infrastructure that enables
goods, information, services and
people to flow. Interventions to
catalyze effective adaptation are
important at all these multiple
levels.

Changing patterns of
vulnerability and exposure are

a key driver of risk and disaster
losses. Understanding the multi-
faceted nature of both exposure
and vulnerability is a prerequisite
for determining how weather

4. Mosench & Dixit, 2004

and climate events contribute to
the occurrence of disasters, and
for designing and implementing
effective adaptation and disaster
risk management strategies.
Decision and policy making
therefore needs to be based on
the nature of vulnerability and
exposure and not only on the
hazard itself.

2.2 Changes in
extreme events

Defining climate
extremes®

A changing climate leads to
changes in the frequency,
intensity, spatial extent and
duration of weather and climate

extremes, and can result in
unprecedented extremes. ‘An
extreme (weather or cimate)
event is generally defined as

the occurrence of a value of a
weather or climate variable above
(or below) a threshald value near
the upper (or lower) ends (“tails”)
of the range of observed values
of the variable’ (see glossary).

Box 1: An example of different impacts depending on vulnerability and exposure

Cyclones in Southern Asia

In November 2007, Cyclone Sidr made landfall in Bangladesh causing almost 4,200 fatalities. Cyclone Nargis hit
Myanmar in May 2008 and caused over 138,000 fatalities, making it the eighth deadliest cyclone ever recorded.
Sidr and Nargis were both Category 4 cyclones of similar severity; affecting coastal areas with comparable
numbers of people exposed. However, these two comparable events had vastly different impacts.

The Government of Bangladesh has made serious efforts aimed at disaster risk reduction (DRR) from tropical
cyclones. It has worked in partnership with donors, NGOs, humanitarian organisations and, most importantly,
with coastal communities themselves. With a sevenfold increase of cyclone shelters and twofold increase of

volunteers, 1.5 million people were safely evacuated prior to landfall of Sidr in 2007.

In contrast to Bangladesh, Myanmar has very little experience with powerful tropical cyciones, so did not have
a comprehensive disaster management programme in place. Bangladesh has, since 1972, developed a holistic
approach to disaster management, codified in the Standing Order on Disasters, this now includes early warning
systems, community based mobilisation, coupled with operating procedures in place defining the response at
every level of government.

The landfall of Nargis was the first time in recorded history that Myanmar experienced a cyclone of such a magnitude
and severity. Despite Nargis being both slightly less powerful and affecting fewer people than Sidr, it resulted in
human losses 32 times higher. This clearly demonstrates that climate change adaptation efforis can be effective
in limiting the impacts from extreme tropical cyclone events through DRR and the importance of considering
experience and gevernance contexts as factors affecting vulnerability and exposure to weather extremes.

Box 2: What can policy makers expect from climate science?

The quality of information will differ between global, regional and local scales.

There will be differences in what the science can say about extremes, e.g. the links between rises in
temperature and sea level rise are more ciear than the links between rises in temperature and an increase
in frequency or intensity of storms.

Variability is always important. Climate trends are usually only one factor in the probability of hazards —in
some regions and for some decisions, seasonal variability may be more important than long-term trends.

For decisions affecting just the next decade, it may be more important to think about what has changed
already and what the near term range of variability is, rather than what will happen in the coming century.

In many cases, all we know is that risks are rising, because uncertainty is increasing, with sometimes
some hints on future trends or ranges of uncertainty — there is seldom specific information on precise
future probabilities of particular extremes.

These factors should be considered when reviewing climate science for decision- and policy-making.
However, uncertainty should not be used as a reason for inaction with regard to investing in reducing
vulnerability and exposure. SREX provides enough information to show that more people and assets are in
harm’s way and much more can be done to reduce exposure, vulnerability and risk.

5. Draws on material from SREX Chapter 3, Ncholls. N. et al, ‘Changes in Glimate Extremes and their Impacts on the Natural Physical Environment’.




2.3 Changes in
climate extremes
affecting the region

The SREX provides robust
scientific information on what
can be expected from changes
in weather and climate extremes
in various regions and sub-
regions of Asia. A summary of
this information is captured in
Table 1 and 2.

Table 1: Observed changes in temperature and precipitation extremeas since the 1950s?

Key

Symbols

e Increasing trend

Q Decrezsing irend

@ Varying trend

{ o Inconsistent trend/insufiicient evidence
= No or enly slight change

Level of confidence in findings
_ @ Low confidence

. . Medium confidence

. High confidenca

Table 1 shows observed changes in temperature and precipitation extremes, including dryness in regions of Asia since 1950, with the period 1961-
1990 used as a baseline (see box 3.1 in Chapter 3 of SREX for more information). :

Regionand  Trends in maximum Trends in minimum Trends in heat waves/ Trends in heavy precipitation Trends in dryness
Sub-region  temperature temperature warm spells® (rain, snow)'° and drought"
(warm and cold days)® (warm and cold nights)®
North Asia Likely increase Likely increass Spatially varying Increase in some Spatially varying
in warm days @ in warm nights trends regions, but spatial @ trends
(decrease cold (decrease cold variation
days) nights)
Central Asia Likely increase Likely increase Increase in warm Spatially varying Spatially varying
° in warm days e in warm nights spells in a few trends @ trends
(decrease cold (decrease cold areas
days) nights) Insufficient
evidence in others
EastAsia Likely increase Increase in warm Increase heat Spatially varying Tendency for
e in warm days e nights (decrease e wave in China trends e increased dryness
(decreass cold cold nights) Increase in warm
days) @ spells in northern
China, decrease in
/ southern China
Southeast Likely increase Likely increase Insufficient Spatially varying %, Spatially varying
Asia c in warm days e in warm nights evidence trends, partial lack @ trends
(decrease cold (decr=ase cold of evidence
cays) for northern nights) for northern
areas areas
@ Insufficient Insufficient
2 evidence for Malay evidence for Malay
Archipelago Archipelago
South Asia Increase in warm Increase in warm Insufficient Mixed signal in Inconsistent signal
e days (decrease nights (decrease in evidence India for different studies
warm days) cold nights) and indices
Western Asia Very likely increase Likely increass Increase in warm Decrease in heavy Lack of studies,
e in warm days in warm nights e spells e precipitation mixed results
(decrease in cold (decrease in cold events
cays more likely nights)
than not)
Tibetan Likely increase Likely increass # Spatially varying Insuficient Y Insufficient
Plateau e in warm days c in warm nights @ trends evidence @ evidence
(decrease cold (decrease cold
days) nights)




Table 2: Projected changes in temperature and precipitation extremes, including dryness, in Asia

Table 2 shows projected changes in temperature and precipitation extremes, including dryness, in Asia. The projections are for the period 2071-2100

(compared with 1961-1990) or 2080-2100 (compared with 1980-2000) and are based on GCM and RCM* outputs run under the A2/A1B emissions

scenario.

Regionand  Trends in maximum Trends in minimum Trends in heat waves/ Trends in heavy precipitation Trends in dryness
Sub-region  temperature (the frequency  temperature (the frequency ~ warm spelis®™ (rain, snow)'s and drought”
of warm and cold days)™ of warm and cold nights)*
North Asia Likely increase Likely increase Likely more Likely increase Inconsistent
in warm days in warm nights frequent and/or in heavy change
(decrease in cold (decrease in cold longer heat waves precipitation for
days) nights) and warm spells most regions
Central Asia Likely increase Likely increase Likely more 3 Inconsistent signal Inconsistent
in warm days in warm nights frequent and/or in models change
(decrease in cold (decrease in cold longer heat waves
days) nights) and warm spells
East Asia Likely increase Likely increase Lixely more Increase in heavy Inconsistent
in warm days in warm nights frequent and/or precipitation change
(decrease in cold (decrease in cold longer heat waves across the region
days) nights) and warm spells
Southeast Likely increase Likely increase Lixely more Inconsistent signal Inconsistent
Asia in warm days in warm nights frequent and/or of change across change
(decrease in cold (decrease in cold longer heat waves most models
days) nights) and warm spells (more frequent
™ Low confidence in and intense heavy
L changes for some precipitation
areas suggested over
most regions)
South Asia Likely increase Likely increase Likely more @, Slight orno Inconsistent
0 in warm days e in warm nights e frequent and/or @ increase in 5 change
(decrease in cold (decrease in cold longer heat waves %DP10 index
days) nights) and warm spells More frequent
and intense heavy
precipitation days
_/over parts of S.
Asia
West Asia Likely increase Likely increase Likely more | Inconsistent signal fﬁ"w- Inconsistent
in warm days in warm nights frequent and/or 2 of change L change
(decrease in cold (decrease in cold longer heat waves
days) nights) and warm spells
Tibetan Likely increase Likely increase Likely more Increase in heavy Inconsistent
Plateau in warm days in warm nights frequent and/or precipitation change

(decrease in cold
days)

(decrease in cold
nights)

longer heat waves
and warm spells

6. Period 1961-1990 used as a baseline.

7. Refers to the number of warm days and cold days with maximum tempsrature above or below extreme values, e.g. the 90th/10th percentils with respect o the 1961-1380
reference period,

8. Refers to the number of warm nights and cold nights with minimum temperature above or below extreme values, e.g. the 90th/10th percentile with respect to the 1961-1880
reference period.

9. Warm spell refers to pariods of at least six days where maximum temperature values exceed the 80th percentile with respect o the 1961-1980 reference perod.

10. Refers to the number of days with precipitation above an extreme value, e.g. the 90th percentile, with respect to the 1961-1990 reference period.

11. Drynessis calculeted in relztion to & number of variabes inclucing: number of consecutive dry days (drv is defined as daily precipitation with <1 mm); soi moisture anomalies;
and crought severity index Dryness refers to a hydro-meteorological water deficit, whareas dreught is extended and continuous water shortage. More information is given in
Box 3.3 of Chapter 3 in the SREX report.

12. GCM refers to Global Circulation Model, RCM refers to Regional Climate Model.

13. Refers to the number of warm days and cold days with maximum temperature atove or below extreme values e.g. the 90th/1Cth percentile in 2071-2100 with respect to the
1961-1930 reference period.

14, Refers to the number of warm nights and cold nights with temperature extremes above or below extrems values, e.g. the 80th/10th percentile in 2071-2100 with respect fo the
1961-1930 reference period.

15. Warm spell refers to periods of at least six days where extreme temperature values exceed the 30th percentilz in 2071-2100, with respect to the 1961-1999 refererce pericd.

16. Refers to the number of days with precigitation above an extreme value, e.g. the 95th percentile, or above 10mm in one day in 2071-2100, with respect to the 1961-1930
reference period.

17. Drynessis calculated in relation to a number of variables including: number of consecutive dry days (dry is defined as dailly precipitation with <1 mm); soil maisture anomalies;
and drought severity index Dryness refers to a hydro-metecrological water deficit, whereas drought is extendsd and continuous water shortage. More infarmation is given in Box
3.3 of Chapter 3 in the SREX report.




Figure 2: Projected return period (in years) of late 20th century 20-year return vaiues of annual maximum

(a) of the daily maximum temperature; and (b) 24-hour precipitation rates’®

(a) Temperature

These graphs show how often
the hottest day in the last 20
years of the 20th century will

be experienced by the middle
and end of the 21st century.
These are shown under three
different emissions scenarios:
B1, A1B and A2." For example,
in Western Asia, the hottest

day experienced in the last 20
years at the end of the 20th
century will occur annually or
biannually by 2046-65. So what
are now considered temperature
extremes will become much
more like ‘normal’ temperatures
in less than 50 years time.
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18. Seneviratne, 8.1, N. Nicholls, D. Easterling, C.M. Goodess, S. Kanae, J. Kassin, Y. Luo, J. Marengo, K. Mclnnss, M. Rahimi, M. Reichstein, A. Sorteberg, C. Vera, and X.
Zhang, 2012: Changes in climate extremes and their impacts on the ratural physical environment. In: Managing the Risks of Extreme Events and Disasters to Advanice Climate
Change Adaptation [Field, C.B., V. Barrcs, T.F. Stocker, D. Gin, D.J. Dokken, K.L. Ebi, M.C. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley
{eds.]]. A Special Report of Working Groups | and Il of the Intergovernmental Panel on Climate Changs (IPCC). Cambridge University Press, Cambridge, UK, and New York,
NY, USA, pp. 108-230.




(b) Precipitation

These graphs show how oiten
the wettest day in the last 20
years of the 20th century will be
experienced by the middle and
end of the 21st century. These
are shown under three different
emissions scenarios: B1, A1B
and A2.2° For example, in East
Asia and the Tibetan Plateau,
the wettest day experienced in
the last 20 years at the end of
the 20th century will happen
more like every 10 years by
the end of the 21st Century
depending on which emissions
scenario is followed.

19, 20. These refer to thres of the six possible IPCC emissions scenario groups used throughout their regorts.
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B1 describes & convergent world with rapid changes towards a senvice and information economy and introduction of clean and resource efficient techrologes.
A1B describes rapid economic development and growth, with balanced technological development across all sources. i.e. neither fossil intensive nor all non-fossil

sources.

A2 is a heterogensous world with self reliance and local identity, regional economic development, fragmented ard slower growth. See www.ipce.chVpdf/special-reporis/
spm/sres-en.pdf Figure 1 for more information.
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Observations and projections
of trends in the monsoon and

Table 3: Overview of considered extremes and summary of observed and projected changes on global scale

tropical cyclones and other I Observed changes (since 1350)  Atiribution of ohserved changes Projected changes (up to 2100)
relevant extremes are given in t with respect to late 20th century
Table 3. . Monsoons Low confidence in trends Low confidence due to Low confidence in projected
BT because of insufficient insufficient evidence. changes of monsoons,
evidence. because of insufficient
i agresment between climate
models.
 El Nifio and Medium confidence of past Likely anthropogenic Low confidence in projections
. other modes trends towards more frequent  influences on identified trends  of changes in behaviour of
~ of variability central equatorial Pacific El in Southern Annular Mode.?'  ENSO and other modes
=1 Nifio Southern Oscillation Anthropogenic influence on of variability because of
(ENSQ) events. trends in NAO are as fikely as  insufficient agreement of

3

Insufficient evidence for more
specific statements on ENSO
trends.

Likely trends in Southern

not. No attribution of changes
in ENSO.

model projections.

E Annular Mode.
=
: E Tropical cyclones  Low confidence that any Low confidence in attribution  Likely decrease or no change
= observed long-term (i.e. 40 of changes in tropical cyclone  in frequency of tropical
= years old or more) increases  activity to anthropogenic cyclones.

ﬁ in tropical cyclone activity are  influences (insufficient Likely increase in mean

£ robust, after accounting for ~ data quality and physical maximum wind speed, but
; E past changes in cbserving understanding). possibly not in all basins.
= cpalis. Likely increzse in heavy rainfall
[ § asscciated with tropical
= cyclones.

Likely poleward shift in
extratropical cyclones.

Low confidence in regional
changes in intensity.

Medium confiderice in
anthropogenic influence on
poleward shift.

Likely impacts on regional
cyclone activity but fow
confidence in detailed regional
projections due to only partial
representation of relevant
processes in current models.
Medium confidence in a
reduction in the numbers of
mid-latitude storms.

Medium confidence in
projected poleward shift of
mid-latitude storm tracks.

Box 3: Extreme weather events in Asia — beyond SREX

The number of natural catasirophes in Asia has risen from under 100 in 1980 to over 300 in 2010. The
largest growth is in hydrological events e.g. flooding and mass movement.

Between 1980 and 2010 Asia experienced 4,950 weather related catastrophes, more than any other
continent over the same period.

Between 1980 and 2010 Asia has suffered 51% of the world’s reported fatalities from natural catastrophes
(1.16 million people).

« In the first 9 months of 2011 80% of all economic losses from natural disasters occurred in Asia Pacific.

Source: Minchener Riickversicherungs-Gesellschaft, Geo Risks Research, NatCatSERVICE, 2011.

21. The Southern Annular Mode refers 1o the shifts (north and scuth) of atmospheric mass betwesn middie and high latitudes. it is the most significant mode of variability outside
the tropics in the Southern Hemisphere and plays an important role in climate varizbilty in these lattudes. It has been associated with cooler than normal temperatures
over most of Antarctica znd Australia, with warm anomalies over the Antarctic Feninsula, southern Scuth America, and southern New Zealand, and with anomalously dry
conditions over southern South America, New Zealand. and Tasmania and wet anomalies over much of Australiz and South Africa (2.¢., Hendon et al., 2007).




2.4 Consequences of
climate extremes?

This section builds cn the
information presented in
Tables 1 and 2 and Figure 2 to
highlight how climate extremes
could affect Asia. It provides
examples of the conseguences
and impacts that arise from a
sample of climate extremes
common to the Asia region.
The science base also shows
how incremental climate-
related impacts, rather than
extreme events per se, can have
extreme consequences where
vulnerability is high.

Floods: Pakistan’s 2010 floods
left an estimated 6 million people
in need of shelter. Urban poor
populations often experience
increased rates of infectious
disease after flood events, for
example after the July 2005
floods in Mumbai the prevalence
of leptospircsis rose eight-fold.
In Dhaka, Bangladesh, severe
flooding in 1998 was associated
with an increase in diarrhoes;

| | Average Physical
Exposure to Floods

| | Assuming Constant

| | Hazard in thousands

| of people per year

in 2030 N
: Ginmo TR

| | Gircles ar proporfional
| | tothe number of persons
affected

Figure 3: Average physical exposure to floods assuming constant hazar

with the risk of non-cholera
diarrhoea being higher among
those from a lower socio-
economic group unable to use
tap water. Exposure to flooding
in 1970, with projections to
2030, are shown in Figure 3,
highlighting particular exposure
for Asia.

Heat stress: Heat extremes
can claim casualties in tropical
countries, even where people
are acclimatised to a hot climate.
A study of the relationship
between daily temperature and
mortality in mid- and low-income
countries found that higher
mortality was observed on very
hot days in most cities, including
tropical cities, such as Bangkok,
Dhaka and Delhi. Persons living
in informal settlements and
structures are more exposed to
high temperatures.

Drought: Prolonged drought
in Syria (2008-2011) has
affected 1.3 million people. The
loss of the 2008 harvest has
accelerated migration to urban
areas and increzsed levels of

extreme poverty. This has put
pressure on water resources
with deficit exceeding 3.5 bilion
cubic meters in recent years due
to growing water demands and
drought.

Dzud is a compound hazard
ocecurring in Mongolia’s cold

dry climate that encompasses
drought, heavy snowfall,
extreme cold and windstorms.

It lasts all year round and
causes dramatic socioeconomic
impacts, including significant
loss of livestock, unemployment,
poverty and mass migration
from rural to urban areas,

giving rise to heavy pressure on
infrastructure, and social and
ecosystem services.

Tropical cyclones: Damages
from tropical cyclones are
perhaps most commonly
associated with extreme wind,
but storm-surge and fresh-
water flooding from extreme
rainfall generally cause the great
majority of damage and loss

of life. Extreme strong winds
damage buildings, infrastructure

d in thousands of psople per year™

and other assets, torrential rains
cause floods and landslides,
and high waves and storm
surge lead to coastal flooding
and erosion, all of which have
major impacts on people. For
example, Cyclone Nargis, which
hit Myanmar in May 2008,
caused over 138,000 fatalities.
Projected sea level rise is
expected to further compound
tropical cyclone surge impacts.
Asia is particularly exposed &s
Figure 4 illustrates.

Sea Level Rise can exacerbate
inundation, erosion, and other
coastal hazards, threaten vital
infrastructure, settlements and
facilities, and thus compromise
the socio-economic wellbeing
of island communities and
states. A comparative study of
the impact of sea level rise on
coastal inundation across 84
developing countries showed
that the greatest vulnerability

in terms of inundation of land
area to a 1m sea level rise was
located in East Asia and the
Pacific, followed by South Asia.
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22. Draws on material from SREX Chapter 4, Handmer, J. et al, ‘Changes in Impacts cf Climat

& Extremes: Human Systems and Ecosystems’.
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23, 24, 25. Handmer, J., Y. Honda, ZW. Kundzewicz, N. Amell, G. Benito, J. Hatfield, LF. Mohamed, P. Peduzzi, S. Wu, B. Sherstyukov, K. Takahashi, and Z. Yan, 2012: Changes
in impacis of climate extremes: human sysitems and ecosystems. In: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adeptation
[Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrancrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. Tigner, and 2.M. Midgley (eds)l. A
Special Report of Working Groups | and Il of the Intergovernmental Panel on Climate Change (IPCC). Cambridge University Press, Cambridge, UK, and New York, NY,
USA, pp. 231-280.

26. From Vos et al, 2010.
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28.
29,

Draws on materials from SREX Chapter 4, Handmer, J. et al, ‘Changes in Impacts of Climate Exiremes: Human Systems and Ecosystems’, and SREX Chapter 6, Lal, F. N. et
al, ‘National Systems for Managing the Risks from Climate Extremes and Disasters’.

Draws on materials from SREX Chapter 4, Handmer, J. et al, ‘Changes in Impacts of Climate Extremas: Human Systems and Ecosystems’”.

Even when total anrual rainfall is adequate, shortages at critical periods reduce yield, For example, lowland rice preduction in the Mekong region is generally reduced because
crops are cultivated under rain fed condtions, rather than irrgated, and often exposed to drought.































