Climatic Changes and the Human Factor
OBJECTIVE:

9. Distinguish among different types of climatic changes.

10. Explain what causes the seasons.

11. Recognize why climatic changes occur.

12. Compare and contrast the greenhouse effect and global warming.

13. Identify how humans impact climate.

VOCABULARY:

Ice Age


El Nino


Season

Greenhouse Effect

Global Warming
The Earth as we know it today hasn’t always been like this.  Where there are deserts now, there was water in the past; where there are forests now, there were glaciers not too long ago.  The Earth’s climate is constantly changing, but so slowly that we don’t get to see the change.  11 500 years ago, most of North American and Europe were covered with glaciers, and we called this time the ice age.  We are now in what is called interglacial intervals, where there is no ice, but will be in the future. 

Ice Ages – Cause Long-Term Climatic Change

A good example of climatic change involves glaciers, which have alternatively advanced and retreated over the past 2 million years.  During the periods of extensive glacial coverage, called ice ages, average global temperatures decreased by an estimated 5oC.  Climates because cooler and snowfall increased, which sparked the advance of existing ice sheets.  Ice ages alternate with warm periods called interglacial intervals – we are currently experiencing such an interval.  
El Nino – Cause Short-Term Climatic Change

El Nino is a climatic event that stars in the tropical Pacific Ocean and sets off changes in the atmosphere.  It used to occur every three to seven years, but now happens more frequently.  In El Nino, the Pacific Ocean warms along the equator.  Near the equator, trade winds that blow east to west weaken and sometimes reverse.  Instead of cold water rising off the coast of Peru, the change in the trade winds allows warm tropical water in the upper layers of the Pacific to flow eastward to South America.  Ocean temperatures increase by 1oC to 7oC off the coast of Peru and the sea level rises.

Experts aren’t sure what causes El Nino, but they do know that it affects weather around the world.  Warmer water brings more evaporation, which leads to heavy rains in South America.  The jet streams seem to split during this time, changing wind and precipitation patters around the world.  It seems to cause droughts, cyclones, and disrupts monsoon rains in different parts of the Earth.            
Seasons – Short-Term Climatic Change
In temperate zones, weather generally changes with the season.  Seasons are short-term periods of climate change caused by regular variation in daylight, temperature, and weather patterns.  These variations are due to changes in the amount of solar radiation an area receives.  Since the Earth revolves around the sun, the amount of radiation varies depending on the Earth’s location.  The amount of radiation received by the Earth affects wind patters, which, along with topographic features, help create seasonal climate changes.

Temperate zones often have warm summers and cool winters.  Spring and fall are usually mild.  Tropical climates don’t experience much seasonal temperature change, but they do experience dry and rainy seasons.  Polar zones have the greatest fluctuation in seasons.  In the summer, there are days of 24-hour light.  In the winter, there are days of 24-hour darkness.   

Research into the causes of climatic change suggests a variety of natural possibilities, such as

· Meteorite impacts

· Volcanic eruptions

· Tectonic movement

· Fluctuating solar output 
· The Earth’s axis tilt and orbit around the sun  
Human are also causing climatic change by interfering with the atmosphere.  Over the past 150 years, we humans have been dumping the gaseous waste products from our industrial processes into the atmosphere in increasing amounts.  Initially, little thought was given to the consequences of these actions, partially because the atmosphere was perceived to be so vast in comparison to the amount or composition of the gaseous waste being generated.  Later, even when we did understand somewhat the composition of the atmosphere and the gaseous wastes, the fact that many of the gases, like carbon dioxide, occur naturally or, like methane, were vented into the atmosphere by natural processes, led us to assume there was no problem.  Over the past half century, however, we have come to know those assumptions are false.  Additionally, we now know that the heat retaining properties of the gaseous wastes we generate in large volumes (e.g., carbon dioxide, methane, ozone, water vapor) and of certain synthetic gases (e.g., CFCs) we release into the atmosphere, are impacting natural Earth system balances to the point that climatic changes may be induced-or may in fact already have been induced.

The greenhouse effect is natural heating caused by gases in our atmosphere trapping heat.  Carbon dioxide is the main greenhouse gas.  Without the greenhouse effect, life as we know it would not be possible on Earth.  Our atmosphere would let all the heat escape and Earth would be too cold.

The greenhouse effect is unquestionably real and helps to regulate the temperature of our planet.  It is essential for life on Earth and is one of Earth's natural processes.  It is the result of heat absorption by certain gases in the atmosphere (called greenhouse gases because they effectively 'trap' heat in the lower atmosphere) and re-radiation downward of some of that heat.  Water vapor is the most abundant greenhouse gas, followed by carbon dioxide and other trace gases.  The burning of fossil fuels contributes to the excess CO2 in the atmosphere.  Deforestation is another human interference because plants naturally remove CO2 from the air, but we are cutting them down.  

Without a natural greenhouse effect, the temperature of the Earth would be about -18°C instead of its present 14°C.  So, the concern is not with the fact that we have a greenhouse effect, but whether human activities are leading to an enhancement of the greenhouse effect, which leads to global warming.

Global warming means global temperatures are rising.  One reason for global warming is the increase of greenhouse gases in our atmosphere.  An increase in greenhouse gases increases the greenhouse effect. The average temperatures around the Earth are rising and this will affect every living thing.  If the mean temperature continues to rise, ice caps will melt.  Low-lying areas might experience increased flooding.  This could affect global patters worldwide, causing a shift in climates.

Global surface temperatures have increased about 0.6°C (plus or minus 0.2°C) since the late-19th century, and about 0.2 to 0.3°C over the past 25 years.  The warming has not been globally uniform.  Some areas (including parts of the southeastern U.S.) have, in fact, cooled over the last century.  The recent warmth has been greatest over North America and Eurasia between 40 and 70°N. Warming, assisted by the record El Niño of 1997-1998, has continued right up to the present, with 2001 being the second warmest year on record after 1998.

Our understanding of the Earth's climate is not sophisticated enough to allow us to predict the exact scenario.  Hence, there is much debate about what climatic changes will occur due to the impact of those changes.  As a result, global atmospheric change and the component issues of enhanced greenhouse effect, ozone layer depletion and ground level ozone pollution, are without doubt some of the most controversial and potentially critical science and technology related societal issues facing humankind.

