
Causes of Global Warming  
Is Global Warming Occurring? 

International Panel on Climate 
Change (IPCC), concluded human 
pollutants are contributing to global 
climate change 

Final answer is impossible to 
obtain, but stakes are high 





How the Warming Occurs  

The sun produces a 
range of radiation (UV, 
Visible and IR) 

Most wavelengths are 
let through the 
atmosphere and strike 
the surface of the Earth 



• Since energy is lost in all reactions, 
when high energy wavelengths hit 
the Earth’s surface, they convert to 
lower energy wave-lengths (IR) 

•  Infra Red wavelengths give off heat 
instead of light and are trapped by 
the atmosphere 

How the Warming Occurs  









Cloud Cover 
Clouds cover 60% of the Earth and reflect 30% 
of the light 

Ability of a 
surface to 
reflect light 
is called its 
ALBEDO 



Earth’s Albedo 

Melting of the ice caps will decrease the 
albedo of the Earth (ice reflects) 

This will be a positive feedback to 
global warming 



IMPORTANT! 
The greenhouse effect is a natural process 
that leads to an Earth which is warmer (it 
would be 33oC cooler without it.) 

It is the reason that our Earth is warm 
enough to live on. 

It is a GOOD thing for life on 
this planet. 



Greenhouse Gases  
Trap solar radiation in atmosphere 

CO2 
Water Vapor 

CH4 
CFCs  

N2O 

SOx 
O3 



Sources of Green House Gases 
Burning 1 gallon of gas puts 5.5 
pounds of CO2 in air 



Increase in CO2 

Cycling is due to seasons 

Peaks are fall-spring when 
respiration predominates 

Troughs are for spring-fall when 
photosynthesis dominates 





Increase in CO2 

Causes 50-60% of 
ANTHROPOGENIC global warming 

Increasing 0.5% every year 

Preindustrial level was 280ppm 

Exponential growth to 400+ ppm today 



Connection Between CO2 
Emissions & Global Warming? 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then 
insert it again.

Earth experiences a huge range 
of temperature variations (ice 
ages, Milankovitch cycles) 

We can’t know for sure if the changes 
we are observing are really due to 
emission of greenhouse gases 

But the correlation and evidence is 
overwhelming – 97% of climate scientists agree 



Water Vapor 

Water vapor is a MAJOR 
greenhouse gas (85-97% of 
natural warming)  

Although it is a major 
greenhouse gas, human 
activities do not appear to 
affect its concentrations =  

NONANTHROPOGENIC 



Methane Emissions 
Before 1991, emissions were 
increasing 1% per year 

Have leveled off (due to control of leaks 
in Russia’s nat. gas systems?) 



Increases in Methane 

Contribute 12-15% of anthropogenic global 
warming 

Produced by anaerobic breakdown of organic 
material in swamps, rice paddies, landfills, 
intestinal tracts, natural gas leaks 



Increases in Methane 

Each molecule 
traps 25 times more 
heat than a CO2 
molecule 

Methane lasts 9-15 
years in the 
atmosphere 



CFC emissions 
•  Use is being phased out throughout the 

world, but their effects will be felt for 
hundreds of years to come – lag time 



Increases in CFCs 
Contribute to global 
warming in addition to 
depleting the ozone layer 

Used in 
aerosols, 
refrigerants, 
styrofoam 



Increases in CFCs 
Responsible for 15-25% of 
anthropogenic global warming 

Can absorb 1500-7000 times more 
radiation than one molecule of CO2 

Very stable, so can persist for a 
long time (65-135 years) 



Nitrous Oxide Emissions 
Emissions are not being controlled 

Even if they were, it would take a 
long time to feel the effects 
because it is so persistent 



Increases in N2O 
Contributes 5% of anthropogenic 
global warming 
Emissions are due to burning of 
fossil fuels, application of fertilizers 

Lifespan is 120 years in troposphere 

Traps 230 times as much heat as CO2 



Sulfur Emmissions 
Volcanoes emit large amount of SOx 
into the stratosphere 

reflects solar radiation 

Mt. Pinatubo led to 
significant drop in 
global temperature 



Mt. Pinatubo 

Darkened skies 
for several 
weeks 

Covered Clark 
Airforce Base 



Mt. Pinatubo 



Mt. St. Helen’s 



Kilauea 
• World’s most active volcano 



Cooling Processes 

Anthropogenic pollutants 
(Aerosols) in stratosphere 
reflect sunlight 

Sulfate smog/haze 
decreases warming 
by increasing cloud 
cover 



Greenhouse Gases 



The Effects of Global 
Warming  



Effects of Global Warming 
Sea level 
Earth’s Albedo 
Weather/Climate 
Temperature 
Food Production 
Human health 

Biodiversity 



Rising Sea Level 
Glacial thaw 
Land-based ice caps will melt 

Floating ice caps have NO effect 
on sea level  



Sea Level Changes 
Thermal expansion of water 

Water expands when it heats up 



Sea Level Changes 
Seas are projected to rise up to ONE 
meter in the next 100 years 

Many of the world’s major cities are 
in areas that would be drowned 



For each degree that the temperature increases, 
the seas will rise between 0.2 and 0.63 meters 



Changes in Rain Patterns 
• More                                                

pronounced                                     
droughts                                                        
in semi-arid                                      
regions 





Expected Weather Changes 



Projected Temp Changes 
• General Circulation Models (GCMs) 

use data on water vapor, 
temperature, greenhouse gases, 
circulation patterns, heat 
exchange, etc. in order to       
predict global                            
warming 



Projected 
Temp 

Changes 



Projected Temp Changes 

What they predict: 
Mean surface temperature should 
increase 1 - 3.5 oC in the next 100 yrs 

Northern hemisphere should heat 
up more than Southern 
hemisphere -  WHY????? 



Expected Temperature 
Changes 



Effect of Activities on 
Climate  



Affect of 
Human 

Population 
Growth on 

Temp 
Changes 



Effects on Organisms 
Decline in local 
populations (California 
Zooplankton ) 
Shifts in geological ranges 
(Checkered Butterfly ) 

Loss of terrestrial habitat 



Biodiversity 
Plants and algae are expected to 
increase productivity because of 
higher concentration of CO2 
This may lead to a reduction in 
CO2 (Negative Feedback) 



Biodiversity 
• Animal species will be less affected 

than plant species because they 
can move 



Biodiversity 
• Most plant species 

will not be able to 
move to adjust to the 
changing conditions 
because they are 
occurring more 
rapidly than species 
can move (9km per 
decade) 



Effects of 
Warming 
on Beech 

Trees 



Shifts in Geographical Ranges 
Forest composition will change 
Lumber industries will suffer 



Effects on Human Health  
Severe heat waves resulting in 

heat strokes 
Severe sun burns 



Better conditions for 
breeding of insect 
pests (malaria) 

Human Health 
Warmer, wetter climates will bring 
tropical diseases to regions where 
natural immunities are not present 

Increase in fungal & yeast diseases 
 Increase growth of food molds 



Effects on Agriculture  
Consume agricultural land 
Agricultural belts 
will move northward 

- Depending upon 
finances and soils, 
this could cause an 
increase or decrease 
in food production 



Food Production 

Higher water level may flood fertile 
deltas used for agriculture 

Expect some 
declines 



Effects on Agriculture  

Range expansion 
of agricultural 
pests 

Increased 
duration of 
droughts 



International Implications 
of Global Warming  

Developed Vs Developing Nations 

Developed nations produce most 
greenhouse gases (70-75%) 

Developing nations will feel the 
impacts 



Where Is CO2 
Being Produced? 



International Implications 
of Global Warming  

Developed Vs Developing Nations 

Less technology to cope with 
changing climates  



How Do We Deal With 
Global Warming??  

Prevention:  Source Controls 
Alternatives to fossil fuels 
Clean technologies 
Economic incentives 
International resolve 



Mitigation of Global Warming 
Halt deforestation 
Plant more trees to offset CO2 



Mitigation of Global Warming 

Reduce CO2 emissions 

switch fuel types  

Increase energy efficiency 
and economic incentives 

charge carbon 
taxes / polluter pays 



Mitigation of Global Warming 



Mitigation of Global Warming 

Obtain global ban on CFCs 



Adaptation to Global Warming 

Assumes global warming is in 
advanced stage 

Governments and 
social planners are 
working on ways to 
cope with impending 
disasters 



• Calculations of CO2 
emissions suggest 
that it should 
increase by 3ppm, 
not the 1.7ppm 
being observed 

Adaptation to Global Warming 



A Small Bit of Good News 

The oceans are able to 
absorb a lot of the CO2 
that we produce 

There are limits to what 
the oceans can absorb, 
but at least they are 
reducing the effects 


