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FOSSIL FUEL AND BIOTIC EMISSIONS
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FOSSIL FUEL AND BIOTIC EMISSIONS
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The climate change 
issue
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IMPACTS on Humans
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CO2 concentrations in air

Global mean temperature

5C

Stable for 1000’s of years Now up 31%

Will more than double
In the future

+0.6C in last 100y

2-5C warming 
in next 100 y
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There will be variations spatially 
as the globe warms

Transient Run 5 Year Mean Screen Temperature Anomaly for:
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Dr. R. Watson – Chair of IPCC
speaking to COP 6

“The overwhelming majority of scientific experts, 
whilst recognizing that scientific uncertainties 
exist, nonetheless believe that human-induced 
climate change is inevitable.  … the frequency and 
magnitude of these type of events: heat waves, 
floods, droughts, fires and extreme weather events
leading to significant economic losses and loss of 
life, are predicted to increase in a warmer world”
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Dr. Robert Watson – Chair IPCC to CoP6 
(continued)

“One of the major challenges facing humankind is to 
provide an equitable standard of living for this 
and future generations: adequate food, water and 
energy, safe shelter and a healthy environment 
(e.g., clean air and water). Unfortunately, human-
induced climate change, as well as other global 
environmental issues such as land degradation, 
loss of biological diversity and stratospheric 
ozone depletion, threatens our ability to meet 
these basic human needs.
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NOW

21001. 2xCO2 is inevitable
2. 3 or 4xCO2?
3. Depends on global 
emission reductions 

1. The amount of adaptation depends on the amount 
of change.
2. The possibility of “surprises” increases with the 
amount of climate change.
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The Delhi (CoP8) Ministerial Declaration
on

Climate Change and Sustainable Development

• …promote sustainable development. …
• (e) Adaptation to the adverse effects of climate 

change is of high priority for all countries. 
Developing countries are particularly 
vulnerable, especially the least developed 
countries and small island developing States. 
Adaptation requires urgent attention and 
action on the part of all countries. …
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Projected Winter Temperature Change Between 1985 and 2090
Combined Effects of Projected Greenhouse Gas and Sulphate Aerosol Increases - Canadian ModelProjected Winter Temperature Change Between 1975-1995 and 2080-2100    

Reduction of winter cold
- reduced stress
- easier over-wintering of
disease/pests

In Canada, the changes will be larger than the global mean
Much warmer winters
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Diseases Carried By Mosquitoes
Malaria 
Dengue Fever
Yellow Fever
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Intergovernmental Panel on Climate Change
WG 2 - Human Health

• Many vector-, food-, and water-borne infectious 
diseases - sensitive to changes in climatic 
conditions.
– net increase in the geographic range of potential 

transmission of malaria and dengue–(40-50% of the 
world population)(medium to high confidence)

– present ranges - increase in incidence and seasonality  
(strongly influenced by local environmental conditions, 
socioeconomic circumstances, and public health 
infrastructure.)
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Projected Summer Precipitation Change Between 1975-1995 and 2080-2100

Decreased summer
precipitation
- droughts
- food production
Also
- changes in extremes

Hotter and Drier summers – possibilities of droughts



 

Number of hot days* per year
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NOW

2100

Risk from
Extreme

events
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Some Canadian Natural Disasters

• Ice Storm (1998)  28 deaths $5.5 B 
• Edmonton tornado (1987) 27 deaths $0.15B
• Barrie tornado (1985) 12 deaths $0.2B
• Pine Lake tornado (2000) 12 deaths $0.02B
• Saguenay Flood (1996) 10 deaths $1 B
• Manitoba flood (1997) 4 deaths $0.4B
• Calgary Hailstorm (1991) $0.36 B  
• BC Blizzard (1996) $0.2 B
• Winnipeg Flood (1993) $0.16 B
• Calgary Hailstorm (1996) $0.14 B
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Global Impacts due to Extreme 
Events

$50B (US)

72 events13 16 29 44
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Munich Re – 2001 review

• 25,000 lives lost through natural catastrophes (10,000 in 2000)

• 700 events – long term average 650, record (2000) – 850 events

• Economic losses - $36B (US), 2000 - $30B, 1999 - $100B

• Insured losses - $11.5B, 2000 - $7.5B

• Windstorms and floods – 2/3 of events and 91% of insured losses

5-fold increase in weather related costs
2-fold increase in costs for other hazards

Global Impacts due to Extreme 
Events
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Workshop - Dealing with Disasters: Impacts on Human Health
27-28 September, 2002, London, Ontario

Natural Disaster Health Research Network

• Recommendations  
– A Canadian Research Network is needed to better 

understand the causes and the health, social, and 
economic consequences of natural disasters 

A. Social sciences research on natural hazards to provide 
to better understanding of: Vulnerability; Social 
resilience; Adaptive capacity; and Behavioural change.

B. Our Health Services System and natural hazards
C. Public Health
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D. Physical Injuries
Weather, Health and Changing Climate

G. McBean & L.Falkiner, ICLR

Health Impacts of Natural Disasters
Gerard March, UWO Medicine, ICLR-Ecosystem Health Student

• High-speed winds, such as tornadoes, 
– short warning times are short, no time to reach a 

shelter. 
– Canada ranks second in the world in terms of frequency 

of tornadoes, with an average of 80 per year. 
– In the summer of 2000, a tornado swept through parts 

of Pine Lake, Alberta, killing 12 people and seriously 
injuring 140 others. 

ICLR – Research Themes

Improving community actions for disaster mitigation
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• Severe winter storms
• In the winter of 1998, an ice storm ravaged Quebec 

and eastern Ontario leaving at least 28 people dead 
and more than $5B in damage and costs
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• heat waves
– In the United States, over 400 people per year die from overheating 

and heat exhaustion or heat stroke. 
– In Canada, there are about 11 deaths per year due to excessive heat 

and sun stroke, but the number who suffer heart attacks and other 
ailments as a result of hot-weather discomfort is unknown.  As the 
climate warms, such heat-related health problems may become 
more common in Canada.

IPCC
• Increase in heat waves, with increased humidity and urban 

air pollution
– increase in heat related deaths and illness episodes. 

• impact would be greatest in urban populations, affecting particularly 
the elderly, sick, and the poor (high confidence). 

– Limited evidence indicates that in some temperate countries 
reduced winter deaths would outnumber increased summer deaths 
(medium confidence);

–
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• floods (and droughts).
– In North America each year, floods account for more 

weather-related deaths than all other natural disasters, 
with the exception of heat-related illnesses

IPCC
• Increase in flooding will increase the risk of drowning,

diarrhoeal and respiratory diseases, and, in developing 
countries, hunger and malnutrition (high confidence).

Saguenay Flood 
- 1996 
10 deaths
$1 B
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E. Mental Health Damage
Reducing the Psychological Impacts of Natural Disasters

Ida Bruni, UWO Medicine, ICLR-Ecosystem Health Student

• Post Traumatic Stress Disorder (PTSD) & Acute 
Stress Disorder (ASD)

• Multivariate Risk Factor Model

– suicide rates increased by 13.8 percent during the four 
years after a severe natural disaster.

– adolescents in seriously affected areas experienced 
severe and chronic posttraumatic stress and comorbid
depressive effects. 
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F. Population Displacement 
G. Climate Change effects on weather and human health and well-being 
H. Quick Response Disaster Research Team(s) 

IPCC - Human Health
Reduction in crop yields and food production - some regions, particularly 

in the tropics, 
– food insecure populations - malnutrition, impaired child development and 

decreased adult activity. 

• Range of social, institutional, technological, and behavioral adaptation 
options to lessen that impact.

• Overall, the adverse health impacts of climate change will be greatest 
in vulnerable lower income populations, predominantly within 
tropical/subtropical countries. 
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On a global scale, a big concern is sea level rise.

“It (climate change) could even threaten survival
in small island States and in low-lying coastal, 

arid and semi-arid areas” 
Ministerial Declaration – Second World Climate Conference

People at risk due to 
a 44 cm sea level 

Rise at 2080
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World Summit on Sustainable Development –
WSSD

By 2010 … 
§ achieving improved health literacy on a global basis
By 2015,
§ halve the proportion of people who live on less than 

$1 per day
§ Establish a world solidarity fund to eradicate poverty

§ halve the proportion of people who are unable to 
reach or cannot afford safe drinking water
§ halve the proportion of the world’s people who 

suffer from hunger …
§ reduce mortality rates for infants and children 

under five by two thirds …
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World Summit on Sustainable Development –
WSSD

Implementation
§ Meet all the commitments and obligations under the 

UNFCCC
§ Strengthen the role of the International Strategy for 

Disaster Reduction
§ Promote and improve science-based decision-

making and reaffirm the precautionary principle … 
(Rio)
§ Urge the developed countries … target of 0.7 per 

cent of GNP as ODA to developing countries …
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UN Framework Convention 
on Climate Change 

Article 2
 “ … stabilization of greenhouse gas concentrations in 

the atmosphere at a level that would prevent dangerous 
anthropogenic interference with the climate system.  
Such a level should be achieved within a time-frame 
sufficient to allow ecosystems to adapt naturally to 
climate change, to ensure food production is not 
threatened and to enable economic development to 
proceed in a sustainable manner.”



 

TARGETS - Annex I countries only

overall: 5.2% below 1990 levels

•Canada:   6% below

•US: 7% below

•Japan:      6% below

•EU: 8% below

•NZ: 0% (meet 1990 level)

•Russian F. 0%

•Iceland: +10% 

•Australia: +8%

ratified

Will not
ratify

102 countries – 43.9% of emissions
Russia – 17%

Article 3: Targets & TimetablesWhere are we now?
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KYOTO PROTOCOL 
GREENHOUSE GASES

Gas Atmospheric
Lifetime (yrs)

GWP

CO2 Variable 1

Methane 12 21

N2O 120 310

HFCs 1 to 200+ 140 to 11700

PFCs 3000 to 50000 6500 to 9200

SF6 3200 23900
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Effect  o f  Pol lu t ion Episode
      (Toronto ,  Canada)
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Air Pollution Health Effects 
Pyramid

severity of
effect

proportion of population affected

hospital
admissions

mortality

emergency room visits

physician office visits

reduced physical activity

medication use
respiratory symptoms

impaired lung function
subclinical (subtle) effects
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Remember: Climate change is about children and 
grandchildren

Yours And people all over
our globe

But there are things 
we can do now

And 
mine
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The End


