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Asthma,
Injuries, fatalities cardiovascular disease

. Malaria, dengue,
Heat stress, y : ~ Air encephalitis, hantavirus,
cardiovascular s ! Rift Valley fever
failure ; :

Malnutrition
’ Respirat
diarrhea, E- . 1 :;‘l:rl;l:;?
harmful . | J ; poison ivy

algal blooms

Anxiety, despair, e ~ Cholera,
depression, " cryptosporidiosis,

post-traumatic stress campylobacter,
Forced migration, leptospirosis

P Sl CDC 2014
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Mediating factors

Environmental
conditions

Direct exposures

* *Flood damage

: * Storm vulnerability
- * Heat stress
CLIMATE CHANGE :
* Precipitation E Indirect exposures
¥

e Heat IEEEEEEEEEEEEE.
* Floods
e Storms

* Allergens
* Disease vectors
* Increased water/air pollution

Via economic and social disruption

* Mental stress

T

= Primary health care

| Mediated through natural systems.

* Food production/distribution -

= Warning systems

~ » Socioeconomic status

» Health and nutrition status
HEALTH IMPACTS

¢ Undernutrition

* Drowning
® Heart disease
* Malaria

:
Source: IPCC AR4, 2014
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Reduce exposures esponse /
treatment

e Legislative e Early warning e Medical training
policies systems and awareness
e Alterations in e Surveillance and e Treatment
built monitoring

e Emergency
e Vector control response
e Alterations in programs
natural
environment

environment

e Public education
and outreach

Source: WHO 2008 (Policy Responses to Address the Health Risks of Climate Change)
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Estimated Deaths Attributed to Climate Change

Estimated Deaths Attributed to Climate Change in the Year 2000, by Subregion*

Mortality per Million :
Fopulation .
0-2
2-4
4-70
70-120
no data

il | e

Data Soance:
Mckichael 1), Campbell-Lendrurm O, Kovats RS, et al. Global Climate Change. In Comparative Quantification of Health Risks: Global and Regional
Burden of Disease due 1o Selected Major Risk Factors, M. Exzatl, Lopez, AD, Rodgers A, Muray CIL Geneva, Waodd Health Organization, 2004

@ Maps produced by the Center for Sustainability and the Global Environment {SAGE]



Estimated Death and DALYs
Attributable to Climate Change
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Campbell-Lendrum et al., 2003



Climate change vulnerability map of
SE Asia

Cyclones , Landslide, Droughts

. Floods
Legend

Climate Change Vulnerability
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H Source: Yusuf & Francisco (2009)



India heat wave 2015

45-47°C

The health risks associated with heat waves are especially prevalent in less developed countries such as India. Those who
have suffered most from the heat wave are the elderly and the poor, particularly laborers who work outdoors even in the
intense heat, leading to the high death toll.[iv] Nearly 700 million Indians living in rural areas depend on agriculture and
natural resources for their livelihood and continue to work under these extreme conditions.[w] The high temperatures
coupled with extremely high humidity render the human body incapable of cooling itself down and this leads to the
prevalence of heat stroke and the exacerbation of other health threats. [vi] Additionally, India’s limited public health

infrastructure has led to overwhelmed hospitals and power outages, preventing proper treatment and increasing total
deaths.

Although this is the worst heat wave in recent history, the weather

pattern is recurring. In such circumstances, precautionary and

reactionary measures, such as Ahmedabad’s Heat Action Pla

become crucial. The afﬁ&&iﬁﬁeﬁlar‘r pg U afCHai 20.]55

related health effects by facilitating public awareness of heat risks
=andd nreventinn meathnds alerre far irmminent heaat woawecs and




The limits to which humans can work at a range
of temperatures and humidity

India heat wave ° S, e
2015 w0
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Too cold - radiant heat needed
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Source: The guardian 2015 Relative humidity (%)



Box 8.1. The European heatwave 2003: impacts and adaptation

In August 2003, a heatwave in France caused more than 14,800 deaths (Figure 8.2). Belgium, the Czech Republic, Germany, E - h e at Wave

Italy, Portugal, Spain, Switzerland, the Metherlands and the UK all reported excess mortality during the heatwave period, with
total deaths in the range of 35,000 (Hemon and Jougla, 2004; Martinez-Navarro et al.,, 2004; Michelozzi et al., 2004; 2 O 1 3
Vandentorren et al., 2004; Conti et al., 2005; Grize et al., 2005; Johnson et al., 2005). In France, around 60% of the heatwave

deaths occurred in persons aged 75 and over (Hemon and Jougla, 2004). Other harmful exposures were also caused or

exacerbated by the extreme weather, such as outdoor air pollutants (tropospheric ozone and particulate matter) (EEA, 2003),

and pollution from forest fires.
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Figure 8.2. (a) The distribution of axcess mortality in France from 1 to 15 August 2003, by region, compared with the previous three pears
(INVS, 2003); (b) the increase in dally mortality in Parls during the heatwave in early August (Vandentomen and Empereur-Bissonnet, 2005).

[ A French parliamentary inguiry concluded that the health impact was ‘'unforeseen’, surveillance for heatwave deaths was \
inadequate, and the limited public-health response was due to a lack of experts, limited strength of public-health agencies,
and poor exchange of information between public organisations (Lagadec, 2004; Sénat, 2004).

In 2004, the French authorities implementead local and national action plans that included heat health-warning systems, health
and environmental surveillance, re-evaluation of care of the eldery, and structural improvements to residential institutions (such
as adding a cool room) (Laaidi et al., 2004; Michelon et al., 2005). Across Europe, many other governments (local and national)
\ have implermented heat health-prevention plans (Michelozzi et al., 2005; WHO Regional Office for Europe, 2006). j

Since the observed higher frequency of heatwaves is likely to have occurred due to human influence on the climate system

(Hegerl et al., 2007), the excess deaths of the 2003 heatwave in Europe are likely to be linked to climate change. 5

Source: IPCC AR5 Chapter 8 Human health
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Percentage increase in heat-related

Heat-related death projections for Thailand

]

deaths from baseline kevel™ (%)

RCP2.6 | RCPBS5 ‘
2030

Source: Honda, Y. 2015

RCP2.6 ‘ RCPE.5 RCP2.6 ‘ RCP8.5

2050 2080

Key messages

Under a high emission scenario (RCP&8.5) heat-
related deaths will increase to just over 14,000
by 2080 compared to the estimated baseline of
just under 200 deaths per year between 1961
and 1990. It should be noted, that the methods
account for the population growth rate in o
Thailand.



2[}50 March sun, moderate work

- Heavy work outdoor is affected so that more than 80% of afternoon
work time is lost due to heat and reduce labour productivity in
Southeast Asia.




Deaths from extreme weather events in Southeast Asia,

1970 - 2008

Extreme
SEARO country Drought temperature Flood Storm Wildfire Total
Bangladesh 18 2,171 41,759 474,098 - 518,046
Bhutan (no pre-1990 data) - - 222 17 - 239
India 320 11,710 46,185 49,029 6 107,250
Indonesia 1,329 - 5,227 1,692 300 8,548
Korea Dem P Rep - - 1,820 55 - 1,875
Korea Rep - 40 2,274 2,186 2 4,502
Maldives - - - - - -
Myanmar - - 364 138,864 8 139,236
Nepal - 108 5,481 97 88 5774
Sri Lanka - - 941 754 - 1.695
Thailand - - 2,648 927 - 3,575
Timor-Leste (no pre-1990 data) - - 1 - - 1
Total 1,667 14,029 106,922 667,719 404 790,741

Source: EM-DAT (2008)

- Uszinelnenilu 1 Tu 15 ﬂsvtMﬁmuﬂ?m “lmsuwansvmumnmmumm.l
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Fig 000 Population by Year, Thailand, 1971 -2011. Reported Cases of Malaria per 100,000 Population and Case
: ' Fatality Rate, by Year Thailand,2003-2012
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