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The Climate

* Climate is defined as long-term averages and variations in
weather measured over a period of several decades.

* Climate is changing rapidly, and the primary drivers of that
change are human in origin.

* Evidence for changes in the climate system abounds, from
the top of the atmosphere to the depths of the oceans.




The Climate

* Burning fossil fuels generates greenhouse gas emissions
that act like a blanket wrapped around the Earth, trapping the
sun’s heat and raising temperatures.

* The Earth is now about 1.1°C warmer than it was in the late
1800s. The last decade (2011-2020) was the warmest on record.




The Climate

* Ina 2018 UN report that limiting global temperature rise
to no more than 1.5°C would help us avoid the worst
climate impacts and maintain a livable climate.

* Yet based on current national climate plans, global
warming is projected to reach 2.7°C by the end of the

century




The Climate

 The emissions that cause climate change come from
every part of the world and affect everyone, but some
countries produce much more than others.

 The 100 least-emitting countries generate 3 per cent of
total emissions.




Climate Change Vulnerability Index

Bangladesh  Extreme

2 India Extreme
3 Madagascar  Extreme
4 Nepal Extreme
5 Mozambique Extreme
6 Philippines Extreme
7 Haiti Extreme
8 Afghanistan  Extreme
9 Zimbabwe Extreme
10 Myanmar Extreme
11 Ethiopia Extreme
12 Cambodia Extreme
13 Viel Nam Extreme
14 Thailand Extreme
14 Malaw Extreme
16 Pakistan Extreme
tm -
b -’
160 Netherlands  Low \
161 Latvia Low
162 Lithuania Low
163 Qatar Low
164 Eslonia Low
165 Denmark Low
166 Sweden Low
167 Ireland Low .
168 iceland Low
169 Finland Low o Dal
170 Norway Low



The World is Warming

Ten Indicators of a Warming World
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Human Exposure to Tropical Cyclones
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Human Exposure to Floods
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Global CO2 Concentration

'y

1]




Ocean Acidity

The correlation
between rising levels of
CO2 in the atmosphere
(red) and rising CO2
levels (blue) and falling
pH (green) in the Pacific
ocean at Station Aloha.
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becomes more acidic
(the pH declines).




Melting Ice

* Rising temperatures
across the world have
reduced lake ice, sea
ice, glaciers, and

Ice Cover in the Great Lakes

seasonal snow cover

over the last few

decades. é

* In the Great Lakes,

total winter ice " I I
coverage has

1993-2002 2003-2013

decreased by 63%
since the early 1970s.




Ice loss over time

Summer Arctic sea ice
has declined
dramatically since
satellites began
measuring it in 1979.

The extent of seaice in

September 2012, shown

in white in the top
figure, was more than
40% below the median
for 1979-2000
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Sea Level Change

The oceans are absorbing over
90% of the increased
atmospheric heat associated North Atlantic Sea Level Change
with emissions from human
activity.

=== North Carolina Proxy Data
oH — Clobal Tide Gauge Data
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Like mercury in a thermometer,
water expands as it warms up
(this is referred to as “thermal ‘
expansion”) causing sea levels b w e R e
to rise.

Sea Level Change (inches)

Figure 2.25: Sea level change in the North Atlantic Ocean relative
to the year 2000 based on data collected from North Carolina

M e |t| ng Of g | aC| erS a nd |Ce (red line, pink band shows the uncertainty range) compared with

. . . a reconstruction of global sea level rise based on tide gauge data
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Projected Global Sea Level

Past and Projected Changes in Global Sea Level
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Mortality Related to Climate Change
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Figure 2 | WHO estimated mortality (per million people) attributable to
climate change by the year 2000. The IPCC ‘businessas usual’ greenhouse
gas emissions scenario, 15922 and the HadCM2 GCM of the UK Hadley
Centre were used to estimate climate changes relative to ‘baseline’
19611990 levels of greenhouse gases and associated climate conditions.
Existing quantitative studies of climate-health relationships were used to
estimate relative changes in a range of climate-sensitive health outcomes
including: cardiovascular diseases, diarrhoea, malaria, inland and coastal

flooding, and malnutrition, for the years 2000 to 2030. This isonly a partial
list of potential health outcomes, and there are significant uncertainties in all
of the underlying models. These estimates should therefore be considered as
a conservative, approximate, estimate of the health burden of climate
change. Even so, the total mortality due to anthropogenic climate change by
2000 is estimated to be at least 150,000 people per year. Details on the
methodology are contained in ref. 57.




CLIMATE
CHANGE

» Regional weather
changes

» Temperature

» Heat waves

» Extreme weather
1 Precipitation

Health effects

Temperature-related illness
and death

Extreme weather- related
health effects

Air pollution-related health
effects

Water and food-borne
diseases

Vector-borne and rodent-
borne diseases

Effects of food and water
shortages

Effects on mental health




Temperature Extremes

Direct impacts to health:

Heat cramps — muscular pains
and spasms

Heat exhaustion — body fluids
are lost through heavy sweating

Heat stroke —is life threatening.

Indirect impacts includes impacts
on ecosystems,

— water, food,
— disease-carrying vectors,

— lifestyle and community
resilience.




Temperature Extremes

* Days that are hotter than usual in the summer
or colder than usual in the winter are both
associated with increased illness and death

* Even Small Differences from Seasonal Average
Temperatures Result in lllness and Death




Temperature Extremes

* |t was generally observed that prevalence of diarrheal
diseases increased during extreme temperatures and
heat waves, particularly in children.

* Deaths result from heat stroke and related conditions,
but also from cardiovascular disease, renal, respiratory
disease, and cerebrovascular disease.




Identifying Thermal Extremes
and Health Impacts

Daily maximum temperature and total
mortality at Shanghai, China, 2002

Daily Mortality
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Air Pollution

« Climate change is projected to harm human health
by increasing ground-level ozone and/or particulate
matter air pollution.

* Ground-level ozone (a key component of smog) is
associated with many health problems, such as:

— high incidence of pulmonary problems,
— Iincreased hospital admissions and

— emergency room visits and increases in
premature deaths.




Air Pollution




Impact on Respiratory illnesses

* Al°Cincreasein temperature rises the likelihood of
contracting a respiratory infection by 5.7 percentage points.

A 1 percent increase in humidity rises the chances of catching
a respiratory infection by 1.5 percentage points.

Extreme rainfall and rising temperatures can also foster
indoor air quality problems, including the growth of
indoor fungi and molds, with increases in respiratory
and asthma-related conditions.




Allergens

« Climate change, causing warmer seasonal air
temperature shifts flowering time and pollen
Initiation from allergenic plant species, and
increased CO, by itself can elevate production of
plant-based allergens.

Higher pollen concentrations and longer pollen
seasons can increase allergic sensitizations and
asthma episodes.




.weed allergen production

Ragweed allergen
production increases
with increasing temp

and CO,
concentration

(Ragweed is a
common source of
respiratory allergies)

Singer et al. (2005)
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Wildfires

* Climate and temperature change increases the

vulnerability of many forests to wildfire.
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Wildfires

 Wildfire smoke contains:
— particulate matter,
— carbon monoxide,

— nitrogen oxides and

— various volatile organic compounds (which are ozone
precursors)

can significantly reduce air quality, both locally and in areas
downwind of fires




Wildfires

* Smoke exposure increases emergency department visits
for

— bronchitis,

— asthma,

— COPD,

— chest pain and

— cardiovascular illness.




Impact of Drought on Health

* Climate change is increasing the vulnerability of many
countries to drought.

* |t has been reported that drought will increase in
some areas of Bangladesh due to change in rainfall
pattern as results of climate change.

* A study in Bangladesh found that drought and lack of
food were associated with an increased risk of
mortality from diarrhoeal illness.




Impact of Drought on Health

* The effects of drought on health include:
— malnutrition
— under nutrition,

— protein-energy malnutrition and/or micronutrient
deficiencies,

— Diarrheal illness

— infectious diseases

— respiratory diseases and
— deaths




Precipitation Extremes:
Heavy Rainfall and Flooding,

« The frequency of heavy precipitation events has already
Increased as a whole, and is projected to increase in all
countries.

Increases in both extreme precipitation and total
precipitation have contributed to increases in severe
flooding events in certain regions

Floods are the second deadliest of all weather-related
hazards in the world, most due to drowning. Flash floods
and flooding associated with tropical storms result in the
highest number of deaths.




Storms/Flooding

The top ten countries are in south and south east Asia
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Health Impacts of Floods

Immediate deaths and injuries

Infectious diseases — diarrheal,
hepatitis, respiratory, leptospirosis,
and vector-borne diseases

Exposure to toxic substances
Mental health effects
Indirect effects

Increased demands on health
systems.




Drowning: Leading Cause of Child Death in
Many Asian Countries

More than 175,000
children and
teenagers die from
drowning each
year.

Children under the
age of 5 years are
most at risk.

Fatal injury rates per 100 000 children aged 0-17 yearsin five®

Asian countries

Drowning
Road traffic injuries
Suffocation
Falls

Animal bites
Suicide
Electrocution
Sharp objects
Poisoning
Blunt objects
Burns

Falling objects

:
E

| |
O 10 15 20

Rate per 100 000 children

* Bangladesh, China (Beijing, Jiangxi), Philippines, Thailand, Viet Nam




isabilities, and Drowning from Extreme
Weather Events

39



Flooding: Direct Health Effects

Causes

Health Implications

otream flow velocity; topographic land
features; ahsence of waming; rapid speed

of flood onset; deep floodwaters; landslides;
risk behaviour; fast flowing waters carrying

boulders and fallen trees

Drowning
Injuries

Contact with water

Respiratory diseases; shock; hypothemia;
cardiac arrest

Contact with polluted water

Wound infections; dem atitis; conjunctivitis;
gastrointestinal illness; ear, nose and throat
infections; possible serious waterborne
diseases

Increase of physical and emotional stress

Increase of susceptibility to psychosocial
disturbances and cardiovascular incidents




Flooding: Indirect Health Effects

Causes

Health Implications

Damage to water supply systems; sewage
and sewage disposal damage; insufficient
supply of drinking water; insufficient water
supply for washing

Possible waterborne infections (enterogenic
E.coli, shigella, hepatitis A, Leptospirosis,
giardiasis, camplylobacter) demmatitis, and
conjunctivitis

Disruption of transport systems

Food shortage; disruption of emergency
response

Underground pipe disruption; dislodgement
of storage tanks; overflow of toxic waste
sites; release of chemicals; rupture of
gasoline storage tanks may lead to fires

Potential acute or chronic effects of
chemical pdllution

Standing waters; heavy rainfalls; expanded
range of vector habitats

Vector-bormme diseases

Rodent and other pest migration

Possible diseases caused by rodents or
other pests

Disruption of social networks; loss of
property, jobs and family members and

fnends

Possible psychosocial disturbances

Clean-up activities following floods

Electrocutions; injuries; lacerations; skin
punctures

Destruction of primary food products

Food shortage

Damage to health services; disruption of
“nomal” health service activities

Decrease of “normal” health care services,
insufficient access to medical care




Climatic Change: Drinking Water Supply

Loss of water supply systems
during floods

Reduction in flows to dams < T
and groundwater in droughts.| .|

Increased evaporation from
surface water storages

Salt water intrusion into
coastal aquifers

Acidification of susceptible
inland water reservoirs.

Increased risk from the
chemical contaminants of
nutrient and

Formation of toxic algal bloom




Impact on Waterborne diseases

e Increases in water temperatures associated with climate change

will favour growth of

__freshwater toxin-producing harmful algae,
__certain naturally occurring Vibrio bacteria and
__marine toxin-producing harmful algae

e These changes will increase the risk of exposure to waterborne

pathogens and algal toxins that can cause a variety of illnesses




Food Safety, Nutrition, and Distribution:

Increased Risk of Foodborne lllness

e Elevated sea surface temperatures will lead to greater
accumulation of mercury in seafood , while increases in
extreme weather events will introduce contaminants into

the food chain

Rising carbon dioxide concentrations and climate change
will alter incidence and distribution of pests, parasites, and

microbes, leading to increases in the use of pesticides and

veterinary drugs




FOOD SAFETY, NUTRITION,
AND DISTRIBUTION

e Rising Carbon Dioxide Lowers Nutritional Value of Food

e The nutritional value of agriculturally important food crops, such as
wheat and rice, will decrease as rising levels of atmospheric carbon
dioxide continue to reduce the concentrations of protein and

essential minerals in most plant species




FOOD, NUTRITION, AND DISTRIBUTION

Farm to Table
The Potential Interactions of Rising CO. and Climate Change
on Food Safety and Nutrition

‘ Rising carbon dioxide can

directly influence nutritional
Temperature and precipitation content of foods.
extremes (like flooding) can
increase pathogen load.

2
'.‘H/- - I -I T -I Extreme climate events can
i i i disrupt food distribution.
Climate can also alter weed, &I! EEEIEEE]
insect, and fungal populations o0 J
Warmer temperatures can

and increase pesticide use.
result in greater food spoilage.




Vector Borne Diseases

Majority of Vector-borne Disease (VBD) burden borne by
developing countries like SEA Region
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Diseases That Climate Change Might Affect

Disease Vector Population at risk  Number of people currently tetriba i Likelihood of altered
(million)? infected or new cases per year LISOMR Gubriuion disinbution
Malaria Mosquito 2,400 300-500 million Tropics and Subtropics g
Schistosomiasis Water snail 600 200 million Tropics and Sublropics =
Lymphatic Filariasis Mosquito 10943 117 million Tropics and Sublropics g
African Trypanosomiasis > 250 000 to 300 000 . -
(Sleeping sickness) Teetse fly 55¢ cases per year Tropical Africa o
Dracunculiasis Crustacean South Asia,
: ; 100 000 per year i i

(Guinea worm) (Copepod) 100° ey &m’,‘_&g&rﬁé
P Phlebotomine 350 12 million infected, Asia, Southem Europe

DITERARaBE sand fly 500 000 new cases per year®  Africa, Americas g
Onchocerciasis = . . : -
(River blindness} Black fly 123 17.5 million Africa, Latin America 7
American Trypanosomiasis Triatrmin 7 —~ -
(Chagas disease) Inatomine bug 100 18 million Central and South America g
Dengue Mosquito 1,800 10-30 million per year All Tropical countries |

’ o more than 5 000 cases Tropical South America
Yellow Fever Mosquito 450 per year Africa »
éi.:‘ ﬁr?;g?l;:ﬁ:;ﬁ F:;Ulﬁﬂm-prm&l@d projections, based on 1989 estimates, ' ngh[y llkel}' ;‘1 VBFY ||k9|y ‘ le&l’y ’f[’j Unknown
. Michael and Bundy, 1995. m {C
4. WHO, 1994. GIRLUD! (@)

5. Ranque, personal communication.
6. Annual incidence of visceral leishmaniasis; annual incidence of cutaneous leishmaniasis is 1-1.5 million casesfyr (PAHO, 1934).

7. WHO, 1995.

Arendal yuxee
SRNPHIC DEIOM . PUFFE FEGLEMCZ

Source: Clmate Ma 188S, impacts, adapialions and muﬁku@ﬂﬁl‘ cimabe ch.ar-ge: scecnfc-lachnical !MY&E@. contribution ofwo-rkr-;g-'upzao the 2a00nd assessmant repor oru-simcwmm.am
on dimsie change, UNEP and WMO, Cambreidga press university, 1606,



Health Impact in Bangladesh

Bangladesh is experiencing erratic weather patterns
along with a sustained rise in temperature and
precipitation.

https://www.worldbank.org/en/news/press-release/2021/10/07/bangladesh-climate-
change-is-affecting-health-and-mental-
wellbeing?cid=SHR_SitesShareTT _EN EXT@WorldBank




Change in mean historical monthly temperature (in °C), 1901 and 2019
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* Being a low-lying river delta with a long coastline
and floodplains that occupy 80 percent of the
country, Bangladesh’s extreme vulnerability to
the adverse effects of climate change is well
documented.

But, climate change in Bangladesh is not just
about cyclones and floods.

Changing and erratic weather pattern have also
affected our physical and mental health.




* The rise in maximum temperature across the
country has not been uniform. For instance,
between 1976 and 2019, compared to a 0.5°C

rise in central parts covering Dhaka and

neighboring districts, maximum temperatures
rose by 0.9°C in the eastern parts.




Monsoons are Longer and
Rainfall is Erratic

* Being situated on the edge of the tropical region,
Bangladesh experiences some of the wettest monsoons
in the world.

During peak monsoon, from June to August, the average
monthly mean rainfall has declined by 60 millimeters.

On the other hand, mean monthly rainfall for September
and October has increased by 43 millimeters, which
indicates that the monsoon period is gradually becoming
longer, extending now from March to October.




Impact on Physical Health- Dengue

* Dengue is likely to increase for Dhaka as the climatic
continues to change.

Humidity in the range of 60 to 80 percent, maximum
temperature between 25°C and 35°C, and rainfall between
200-800 mm create ideal conditions for mosquitoes.

Weather data between 1976 and 2019 indicate Dhaka is

experiencing falling humidity levels, rising temperatures,
and heavier summer rainfall. These together with factors
like urbanization are increasing the risk of the spread of

dengue in Dhaka city.




* In general, summers are becoming longer, and winters
are getting warmer and monsoon becoming
unpredictable beyond the norm.

Erratic weather conditions played a key role in the 2019
dengue outbreak in Dhaka city, where 77 percent of the
country’s total dengue-related deaths occurred.

* That year, Dhaka recorded more than three times the
average February rainfall followed by high temperature
and humidity between March and July.




Impact on Mental Health

* Changes in weather can cause mood swings. But,

seasonality have a slightly different impact on anxiety
than depression.

* The level of anxiety disorders increases with
temperature and humidity. Increase in mean
humidity and mean temperature increases the

probability of having anxiety by 0.3 percent and 0.8
percent, respectively.




Impact on Mental Health

Lifestyle and behaviour are likely to be affected in the following
ways:

* Increased temperatures:
— Increases in crime - particularly involving aggression
— Accidents - workplace and traffic
— Decline in physical health
— Hot nights may cause sleep deprivation
— Recreational opportunities - changes to exercise patterns
— Changes in alcohol consumption
— Stress
— Lack of cold water- reduced ability to cool down




Impact on Mental Health

 Mental Health can be impacted as follows:
* Anxiety and depression

— Post traumatic stress disorder

— Insecurity, Grief

— Stress, self harm and possible suicide

— Drug and alcohol misuse

— Impacts on individuals, communities

— Loss of social cohesion,

— Dislocation

— Specific impacts on children, women and elderly




Exposure to Disasters Results in

Mental Health Consequences

e Specific groups of people are at higher risk for distress and

other adverse mental health consequences from exposure to
climate-related or weather-related disasters.

e These groups include children, the elderly, women (especially
pregnant and post-partum women), people with preexisting
mental iliness, the economically disadvantaged, the

homeless, and first responders




e People with mental illness are at higher risk for poor
physical health due to extreme heat.

e Increases in extreme heat will increase the risk of
disease and death for people with mental illness,
including elderly populations and those taking
prescription medications that impair the body’s ability

to regulate temperature.




MENTAL HEALTH AND WELL-BEING

Impact of Climate Change on Physical, Mental, and Community Health

e Medical and Physical Health
+ Changes in fitness and activity level
* Heat-related illness
* Allergies
* Increased exposure to waterborne
and vector-borne iliness

-
" s

Mental Health

» Stress, anxiety, depression, grief,
sense of loss

» Strains on social relationships

» Substance abuse

+ Post-traumatic stress disorder

Community Health

* Increased interpersonal aggression
* Increased violence and crime

* Increased social instability

* Decreased community cohesion



o n
INCREASED .~~~ .
SALINIZATION ue=mis
e, H &é . ERRATIC
“ . SRR * RAINFALL
INCREASED ,‘_44[  raeure QY
FLOODING =@ 2 e S T i
- . INCREASED
s . : 7233 . STORM
| ~. Environmental - ;2?7 - INTENSITY
rRising - T™1 o
SEAS | AAA Outcomes e
of Climate
Leesen, : INCREASED
PR Change . ’]‘
INCREASED ' }%ﬁ::\T | Sry, TRV )
DROUGHTS :

/ | }i_@lﬂl INCREASED
L ey, et TEMPERATURES
--ll_‘

INCREASED
DESERTIFICATION

QySLEin

Impacts on Agriculture

ol INCREASED
DISEASE
SEVERITY

LOWER
YIELDS

LOWER
NUTRITIVE
QUALITY




0p0

Vulnerability

=

Exposure pathways

* Fxireme weather events @
* Heat stress
= Air quality
« Water quality and quantity
» Food security and safety x
* Vector distribution
& ecology

jo= .

Vulnerability factors

* Demographic factors

* (Geographic factors

« Biological factors & health status
s Sociopolitical conditions

* Socioeconomic factors

Climate change

......
.......

.........

A

)

Health system
capacity & resilience

* | eadership & governance

» Health workforce

s Health information systems

» Essential medical products & technologies
* Seryice delivery

» Financing

Health outcomes

l,lejg mm )

Heat-
related iliness

Iryjury
and mortality
from extreme
weather events

Respiratory
liness

Mainutrition
and food-
borne
diszases

Vector-
borne

diseases

other water-related
heglth impacts

Health systems &
facilities outcomes

s &0

8l

Moncommunicable Mental and Impacts Effacts
diseases (NCDs)  psychosocial an healthcare on health
health facilities systemns




The main ways to stop climate change

Keep fossil fuels in the ground.

Reduce plastic.

Keep homes cozy with more plantation.
Reduce food wastage.

Improve farming and encourage vegan diets.
Protect forests like the Sunderbans.

Restore nature to absorb more carbon.
Protect the oceans.

Switch to sustainable transport.

Invest in renewable energy. @greenpeaceuk

https://www.greenpeace.org.uk/challenges/clima
te-change/solutions-climate-change/




Ways Out

Close to nature
and

Restore the nature




Ways Out

* Knowledge dissemination
* Social awareness
e Stronger Health Service










