Air 

9-1 Atmosphere, Weather and Climate

Atmosphere = gases that surround the earth

Troposphere = innermost layer; 75% of the mass of the earth’s air; extends from the sea level to about 5 (arctic) to 11 miles above

Stratosphere  = contains ozone; extends from troposphere to about 30 miles above;   the ozone keeps the UV rays of the sun from hitting earth 

Weather = short-term properties of the troposphere at a given place and time

Climate = average long-term weather of an area 


Factors of Climate

1) Temperature

2) Precipitation 

9-2 Global Warming 

How Serious is the Threat 

First proposed in 1896 by Swedish chemist Svante Arrhenius

The greenhouse gases (like water vapor) keep the earth warm and keep it from having an average temperature of around 0oF instead of the 59oF it is now

Major gases are water, carbon dioxide, ozone, methane, nitrous oxide—dinitrogen oxide, chlorofluorocarbons, and perfluorocarbons (tetrafluorides) 

When more carbon dioxide is produced from human activities it becomes too concentrated and messes up the greenhouse layer;  it is estimated that the Earth’s temperature has risen between 0.5 to 1.1 oF

What global warming will cause is as debatable as how to stop it.  One possibility is the rise of the oceans as a result of the melting of the poles.  However, there may be more snow on them which would cause them to grow and cause overall ice age.

9-3 Some Possible Effects of a Warmer World

1) Change in Food Production (shift northward)

2) May Reduce Water Supplies 

3) Change the makeup and location of many of the world’s forests

4) Reductions in biodiversity 

5) Rise in Sea Level 

6) Threats to Human Health

7) Growing number of environmental refugees

9-4 Solutions:  Dealing with Possible Global Warming

Three choices of action

1) Do nothing 

2) Wait for more information 

3) Precautionary strategy 

How to slow Global Warming


More efficient use of energy 

Increased use of nuclear power which produces 1/6 the amount of carbon dioxide as burning coal does


Using natural gas produced only half the amount of carbon dioxide as

 coal

Creating a carbon tax that would tax on the basis of how much carbon dioxide is produced 

Reduce deforestation 

Add iron to oceans to stimulate the growth of algae to remove the carbon dioxide through photosynthesis

Giant solar mirrors to reflect the light 

Inject sunlight –reflecting sulfates into the stratosphere to cool the earth’s surface

What has been done to Reduce Greenhouse Gas Emissions?

1992 Developed countries were to decrease their emissions of carbon dioxide by 2000

1997 Delegates met in Japan to require 38 developed countries to cut emissions by 5.2% below 1990 levels between 2008 and 2012

Allow emissions trading in which a country that beats its goal can sell its excess for reductions 

9-5 Ozone Depletion 

Is it a Serious Threat? 

What is the threat of ozone depletion?

Caused by chlorine- and bromine-containing chemicals emitted to the 

atmosphere

 
In the 1980s the drop was 5% to 15%


And is projected to lose 7 to 13% in the 1990s

What causes Ozone Depletion?


The chlorine atoms from the CFCs from refrigerants bind to ozone breaking it down much faster than normal in a ration of one chlorine to 100,000 ozone molecules


Other sources are halons and HBFCs used in fire extinguishers, methyl bromide, carbon tetrachloride and methyl chloroform (found in aerosols, spray adhesives, correction fluid and dry cleaning).


Problem of ozone depletion is additional sunburns, cataracts and skin cancers


Suppression of human immune system


increase in eye burning (more acid and ozone in smog)


Lower yields of crops


Reduction in productivity of surface dwelling phytoplankton 

9-6 Ways to Protecting the Ozone

Stop using ozone depleting chemicals

1987 – Montreal Protocol cut CFCs by 35%, 

Production of CFCs has fallen 76% although the bromide chemicals are still produced

9-7 Types and Sources of Outdoor and Indoor Air Pollution

Major types and Sources of Air pollution


Primary Pollutants = products of natural events and human activities 

Secondary Pollutants = when primary pollutants react with gases already in the troposphere 

Photochemical Smog = mixture of primary and secondary pollutants formed under the influence of sunlight 

Industrial Smog = sulfur dioxide, suspended droplets of sulfuric acid, and a variety of other stuff in the form of suspended droplets

Caused by temperature inversion where the warm air comes on top of the cool air holding it down so it cannot disperse

What causes Acid Deposition?


Coal burners build taller stacks that release the sulfur dioxide high above the inversion area however it must come down and when it does it is in the form of Acid Rain, Snow, fog, clouds


Also can occur with emissions from cars which releases nitrogen oxides which produce a nitric acid in the rain, snow, fog , clouds

Pollution in your Home

chance of pollution is 2 to 5 times higher in your home then out

Sick building syndrome which causes dizziness, headaches, coughing, sneezing, nausea, burning eyes, chronic fatigue and flulike symptoms

Caused by less air exchange (to save energy)

9-8 Effects of Air Pollution on Living Organisms

Your respiratory system has filters on it to protect you from some pollutants

Over years of exposure you can overload these systems 

Plant life is at risk b/c it takes in the air through pores in its leaves

Conifer plants are the most at risk because they have a longer life span and their needles [leaves] are out year round 

9-9 Solutions: Preventing and Reducing Air Pollution

US Clean Air Acts were passed in 1970, 1977, and 1990 allows EPA to set standards for air quality known as NAAQs

It has decreased air pollution by 30% even with a growing population

ozone levels are down 50%

Improving the Laws

1. Continuing to rely on pollution cleanup rather than prevetion

2. Failing to sharply increase the fuel efficiency  standards for cars and trucks

3. Stricter emission standards

4. Giving municipal trash incinerators 30-year permits

5. Doing too little to reduce emissions of carbon dioxide 

