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Summer Arctic Sea "
lce Boundary in 1979

Since 1979, the size of the summer polar ice cap has shrunk more than 20 percent.
(lllustration from NASA) (http://www.nrdc.org/globalWarming/qthinice.asp)
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A different world in the Arctic: present and future

1985 1990 1995 2000 2005
Year

The Arctic was also warm in the period

1925-1940, but the extent of warmth was ] ]
not global at that time. Clear decreases in Arctic

. . . sea ice extent.
Large future changes in Arctic sea ice are

very likely.

Changes in sea ice don't significantly affect
sea level because this ice is already
floating. Changes in land ice (glaciers, ice
caps, and ice sheets) do affect sea level.
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CLIMATE CHANGE
Global Warming: Global Warning?

o Increased warming: leven of the last twelve
years rank among the warmest years in global surface
temperature since 1850. The rate of warming
averaged over the last 50 years is nearly twice that
for the last 100 vyears. The average g¢lobal
temperature went up by about 0.74°C during the 20th
Century with the warming affecting land more than
ocean areas.

e There is more carbon dioxide in the

atmosphere: cCarbon dioxide is the dominant
contributor to current climate change and its
atmospheric concentration has increased from a pre-

industrial value of 278 parts-per million (ppm) to 379
in 2005.

United Nations Headquarters, New York, 24 September 2007



CLIMATE CHANGE
Global Warming: Global Warning?

More water, but not everywhere: More

precipitation has been observed in the eastern parts of
North and South America, northern Europe and northern
and central Asia Iin recent decades. But the Sahel, the
Mediterranean, southern Africa and parts of southern Asia
have experienced drying. More intense and longer droughts
have been observed over wider areas since the 1970s.

oSea level iIs rising: The Intergovernmental Panel

on Climate Change is highly confident that the rate of
observed sea level rise increased from the 19th to 20th
century, and the total 20th century rise is estimated to be
0.17 metre. Geological observations indicate that sea level
rise over the previous 2,000 years was far less. The average
temperature of the global ocean has increased to depths of
at least 3,000 metres.

United Nations Headquarters, New York, 24 September 2007



CLIMATE CHANGE
Global Warming: Global Warning?

oLeSS SNOW COVEer: snow cover is decreasing in most

regions, particularly in spring. The maximum extent of frozen
ground in the winter/spring season has decreased by about 7 per
cent in the Northern Hemisphere since 1900, and on average
rivers that freeze do so some 5.8 days later than a century ago and
their ice breaks up 6.5 days earlier.

eGlaciers are melting: Mountain glaciers and snow

cover have declined, on average, in both hemispheres, and have
contributed to sea level rise by 0.77 millimetres a year from 1993
to 2003. Shrinkage of the ice sheets of Greenland and Antarctica
have contributed to a sea level rise of 0.4 millimetres a year
between 1993 and 2003.

eArctic Is warming: Average Arctic temperatures

increased at almost twice the global average rate in the past 100
years. Satellite data since 1978 show that the average Arctic sea
ice extent has shrunk by 2.7 per cent per decade.

United Nations Headquarters, New York, 24 September 2007



The World Has Warmed

Annual Trend 1901 to 2005
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Deg C/ Century

Globally averaged, the planet is about 0.75-C warmer than it was in 1860, based

upon dozens of high-quality long records using thermometers worldwide, including
land and ocean.

Eleven of the last 12 years are among 12 warmest since 1850 in the global
average.

e ——
IPCC WGI (The Intergovernmental Panel on Climate Change Working Group I
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Global Temperature Changes (1880-2000)
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Global atmospheric concentrations of three well mixed
greenhouse gases
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Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle

Changes in
Solar Inputs

Clouds
Atmosphere

t,{f,r}"r.f
/777
A A AN

N, O, Ar AR
» Yy AL Volcanic Activity SRRy

HO,CO,CH,ANO,O., efc. /
7% 27 41 Mo 3! / L
Aerosols ,_ Atmosphere-Biosphere

Atmosphere- Interaction

Ice Precipitation
Interaction Evaporation
Terrestrial

Heat  Wind Radiation  /man Influences

Exchange Stress 4.
Hydrosphere: :
Ocean Land Surface

Ice-Ocean Coupling Hvdrosphere: Changes in the Cryosphere:
R?:uers E Lakes Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes in the Ocean: Changes in/on the Land Surface:
Circulation, Sea Level, Biogeochemistry Orography, Land Use, Vegetation, Ecosystems

Schematic view of the components of the climate system,
their processes and interactions.




Solar radiation powers
the climate system.

Some solar radiation
is reflected by

the Earth and the

atmosphere.

About half the solar radiation
is absorbed by the || 4

Earth’s surface and warms it. Infrared radiation is
emitted from the Earth’s

surface.

An idealised model of the natural greenhouse effect.
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Direct Human Effects

e Hotter, Drier Summers and
Warmer, Wetter Winters

- heat deaths +1wa219059u302199077¢Tan521

L&devna Tsa Heat stroke 1iun12¢3na8 29579078 32 La1156
AIUANAIINIAU LG 5alsA Auuan

e Increased Adverse Weather Events
e Property and Crop Losses



Relationship Between Climate Change
and Other Environmental Issues

 The complex effects of warming of our
atmosphere, water, and soil are very
difficult to measure and predict.

o Accumulation of evidence from many
fields, such as chemistry, biology,
geology, and environmental health is
essential.

e The accumulated evidence provides a
clearer and clearer picture of what's
going on.



Linkages between climate change and other environmental issues

Stratospheric
ozone depletion

Biodiversity

Air

quality

Desertification

SYR - FIGURE 8-1

IPCC |

| INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE



Spread of Waterborne Diseases

e Malaria
 Dengue Fever
 Cholera

e Typhoid fever
e Hantavirus

e Diptheria

 Lyme Disease

Evidence: the Caribbean region has experienced a marked
Increase in the incidence of dengue and dengue
hemorrhagic fever in the past decade (Caribbean
Epidemiology Centre - CAREC).




Table: Numbers of extreme climatic/weather events, people killed
and affected, by region of the world, in the 1980s and 1990

19805

Fvents Killed Affected
(thousands) ~ (millions)

Africa 23 i 1378
Eastern Europe 6b ) 0]
Eastern Mediterranean % 162 118
Latin America and Caribbean 265 12 5.1
South East Asia 22 ) 8505
Western Pacific 375 3 23]
Developed 53 10 28
Total 1,848 692 1,336

19905

tvents  Killed  Affected
(thousands) ~ (millions)

2] 10 1043
150 ) 124
139 14 3.1
2% % 0.7

286 458 02714
Et N 11998
51 b s
208 601 1,851

Source: WHO.Climate change and human health : risks and responses. Summary. 2003



Figure: Estimated impacts of climate change in 2000 by region
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Source: WHO.Climate change and human health : risks and responses. Summary. 2003
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Surveillance

Surveillance iflud1n1e1dZdaN 120 Tu
ANt Dictionary of Epidemiology
Tiaduuuned ;@ “Ongoing  scrutiny,
generally using methods distinguished
by their practicability, uniformity and
frequently their rapidity, rather than
by complete accuracy” :nisnia
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ASLESTIInvEaA TN
Health Surveillance
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e ASHNTEIIMIFUAN TN
(Health Effect Surveillance)

e astihsriedvqnAnu
(Hazard Surveillance)

o mstisreionadan
(Environmental Surveillance)



Figure: Four main types of transmission cycle for infectious diseases

Anthroponoses
Direct transmission Indirect transmission
HUMANS ™ HUMANS «
VECTORNVEHICLE
VECTOR/VEHICLE
HUMANS \> HUMANS g
Zoonoses

ANIMALS P ANIMALS «

VECTOR/VEHICLE
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ANIMALS » ANIMALS
k HUMANS HUMANS

Source: IPCC. Climate Change 2001, vol 1. Cambridge University Press, 2001



Figure: Pathways by which climate change affects human health

Human
exposures

Regional weather
changes

* Heatwaves
* Extreme weather
* Temperature
* Precipitation

Modulating
influences

v

Contamination
pathways

Transmission
dynamics

Changes in

agro-ecosystems,
hydrology

Socioeconomic
and demographic
disruption

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

Mental, nutritional,

infectious and other
health effects

Source: WHO.Climate change and human health : risks and responses. Summary. 2003




Table: Health outcomes considered in analysis

Type of outcome Outcome Incidence/
Prevalence
Food and water-borne disease  Diarrhoea episodes ncidence
Vector-borne disease Malaria cases ncidence
Natural disasters* Fatal unintentional injuries  Incidence
Risk of malnutrition Non-availability of Prevalence
recommended daily calorie
intake

*All natural disaster impacts are separately attributed to coastal floods and to inland floods/
landslides

Source: WHO.Climate change and human health : risks and responses. Summary. 2003



Table: Examples of how diverse environmental changes affect the
occurrence of various infectious diseases in humans

Environmental changes Example diseases Pathway of effect
Dams, canals, irrigation Schistosomiasis - Snail host habitat, human contact
Malaria - Breeding sites for mosquitoes
Helminthiasies < Larval contact due to moist soil
River blindness + Blackfly breeding, «disease
Agricultural intensification Malaria Crop insecticides and «wvector
resistance
Venezuelan - rodent abundance, contact
haemorraghic fever
Urbanization, Cholera « sanitation, hygiene; - vwater
urban crovwding contamination
Dengue Water-collecting trash, =~ .Aedes

aegypti mosquito breeding sites

Cutaneous leishmaniasis -« proximity, sandfly vectors

Deforestation and new Malaria - Breeding sites and vectors,
habitation immigration of susceptible people
Oropouche - contact, breeding of vectors

Visceral leishmaniasis - contact with sandfly vectors

Reforestation Lyme disease « tick hosts, outdoor exposure
COcean warming Red tide - Toxic algal blooms
Elevated precipitation Rift valley fever « Pools for mosquito breeding
Hantavirus - Rodent food, habitat,
pulmonary syndrome abundance
- iNncrease - reduction

Source: IPCC. Climate Change 2001, vol 1. Cambridge University Press, 2001



Figure: Climate change and health: pathway from driving forces, through exposures to
potential health impacts. Arrows under research needs represent input required by the

health sector.
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Source: Walther, G. et al. Ecological responses to recent climate change. Nature 416: 389-395 (2002).




Figure: Data required to monitor climate impacts on health

Thermal
extremes

Extreme
Wweather events
(floods, high
winds, droughts)

Food- & water-
borne disease

Vector-horne
disease

Principal health Which populations/
outcomes locations to monitor
Daily mortality; Urban populations,
hospital admissions; especially in developing
clinic/ermergency room — countries
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hospital admissions;

infectious disease

survaillance data; (mental

health);

nutritional status
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morbidity
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terrporal and |atitucle, alfitude) and
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acquiring health data
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reqistries (e.. dty specific data)

Use of sub-national death
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supplies; disruption of transportation.
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The above parameters will have an indirect
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Long term trends dorninated by host-agent
interactions (e.0. S entertidis in poultry)
whose effects are difficult to quantify.
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Land use; surface configurations of
freshwater

Source: WHO. Climate change and human health : risks and responses. Summary. 2003



Figure: Tasks for public health science

Public health research
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Source: WHO.Climate change and human health : risks and responses. Summary. 2003




Figure: Relationships between vulnerability and impacts (including
both risks and opportunities) and society’s main response options —
I.e., mitigation of greenhouse gas emissions and adaptation.

~ Human CLIMATE CHANGE
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|

Source: Intergovernmental Panel on Climate Change (IPCC). Climate Change 2001: Third
Assessment Report (Volume I). Cambridge: Cambridge University Press, 2001.




Figure: Relationship between mean temperature and monthly reports
of Salmonella cases in New Zealand 1965 - 2000
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Source: WHO.Climate change and human health : risks and responses. Summary. 2003



Seasonal Distribution of Serologically Confirmed Dengue Cases at Bangkok
Children's Hospital from 1973-2005.
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Source: Khunying Anand Nisalak 2006
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