Climate Change Reading
Read the following passage. This reading assignment will act as a base of knowledge for the final product. During your reading you will do the following: 

· Use a highlighter to emphasize important information. Be sure to only highlight what you think is important.

· Circle and place a question mark next to the information that is confusing or difficult to understand. 

· Box words or terms that you do not know or understand. 

· Write in the left hand column any connections, questions or “I wonder” statements. You should also use this space to write any notes that you think may be useful.

	Notes, questions, connections, and statements
	Facts- The Greenhouse Effect

	
	The topics of global warming and climate change have arguably been one of the most studied and debated issues of the last 60 or more years. Is the Earth getting warmer? Is warming of the Earth related to natural events or it is brought on by anthropogenic causes? How will climate change affect us? Is it just a myth brought on by flawed and incomplete science? Over the past half century, answering these questions has turned climate change into a highly debated issue that has brought on scientific, political and societal contention. However, further investigation into current research has led the scientific community to extensively agree that the climate is changing and that evidence points to anthropogenic reasons (Oreskes, 2004). 

To further investigate climate change, one would need to know the facts about the greenhouse effect. The greenhouse effect is not just a theory. It is what keeps the Earth warm, and therefore, us alive at night. Solar energy arrives to us through energy waves called radiation. Much of the radiation makes its way to the Earth’s surface and warms the Earth. This radiation will then re-radiate back into the atmosphere. As it re-radiates back in the form of infra-red radiation, its wavelength becomes longer. The original shorter wavelengths pass easily through the atmosphere, however, much of this new longer wavelength gets absorbed or trapped by greenhouse gases and heats the Earth’s atmosphere (Daniel, 1999). 

We can look to the solar system to further illustrate the greenhouse effect. Mercury, being the closest planet to the Sun, has one of the highest daytime temperatures of any planet in the solar system. Daytime temperatures on Mercury can reach upwards of 800o F. However, without an atmosphere to trap solar energy, Mercury’s nighttime temperatures can reach almost -200o F. This is an unparalleled temperature difference between day time and night time. (Mercury: Facts & Figures. NASA) If you would investigate temperatures on Venus, you would find a different scenario. Venus’ position in the solar system averages 50 million kilometers further from the Sun than Mercury’s, however, Venus is hotter than Mercury. Day time temperatures on Venus can be over 850 o F. Night time temperatures on Venus remain about the same as day time temperature. This is because Venus has an incredibly thick atmosphere dominated by greenhouse gases. Venus has an atmosphere 93 times thicker than that of the Earth’s. NinetySix percent of Venus’ atmosphere is dominated by carbon dioxide (Venus: Facts and Figures. NASA). This thick atmosphere, comprised mainly of strong greenhouse gases, is the reason for its incredible surface temperature and little variation between day and night.


	Notes, questions, connections, and statements
	So, what is the problem?

	
	According to some studies, the Earth’s average temperature would be at least 91o F lower without the Greenhouse Effect (Smil, 2003). As mentioned above, the Greenhouse Effect helps keep the Earth warm and thriving. So where is the problem? In order for the Earth’s temperature to remain stable, its heat budget needs to be in balance. Overall the Earth must have the same amount of energy leave through the atmosphere as enters for average temperatures to remain constant. Greenhouse gases have proven to trap solar energy, and therefore, an increase in greenhouse gases in the Earth’s atmosphere will create an increase in global temperatures. This creates the event you have known to be called global warming. 
The Intergovernmental Panel on Climate Change (IPCC) is a scientific body supported by the United Nations designed to assess published literature and be the internationally accepted authority on climate change. The IPCC has published 5 major reports that will be referred to throughout this reading.

In its latest Fifth Assessment Report (AR5), the IPCC stated in their “Summary for the Policy Makers” that: 

Human influence has been detected in the warming of the atmosphere and the oceans, in changes in the global water cycle, in reductions in snow and ice, in global mean sea level rise, and in changes in some climate extremes. This evidence for human influence has grown since AR4. It is extremely likely that human influence has been the dominant cause of the observed warming since the mid-20th century (IPCC, 2013). 

In its fourth assessment (AR4) published in 2007, the IPCC reported that scientists were more than 90% certain that most global warming was being cause by an anthropogenic increase in carbon dioxide (IPCC, 2007). In 2013, the IPCC stated that the major cause of global warming is carbon dioxide emissions from the combustion of fossil fuels, cement production and land use changes such as deforestation (IPCC, 2013).

According to the IPCC, global warming is the unequivocal and continuing rise in the average temperature of Earth's climate system (IPCC, 2013). In approximately the last 100 years, the Earth’s air and sea surface temperatures have risen about 0.8 °C (1.4 °F). About two thirds of this increase has occurred since 1980 (The National Academies Press, 2011). During each of the last three decades it has been warming at a rate greater than any since 1850 (IPCC, 2013). 

In AR5, using predictions from climate models, the IPCC indicated that global surface temperature will continue to rise. Using the lowest emission scenario, the report predicted a further rise of 0.3 to 1.7 °C (0.5 to 3.1 °F) throughout the 21st century. In the highest emission scenario, temperatures rose an unprecedented 2.6 to 4.8°C (4.7 to 8.6°F) (IPCC, 2013). 

According to the IPCC, greenhouse gas emissions increased 2.2% per year between 2000 and 2010. Compare this to a 1.3% increase per year in the period between 1970 to 2000 (IPCC, 2013). Under the scientific assumption that an anthropogenic increase in greenhouse gases has been and will continue to lead to an increase in global surface temperatures, it can be concluded that global temperature will continue to rise.


	Notes, questions, connections, and statements
	Effects of Climate Change

	
	How are global warming and climate change different? In the glossary of AR3, the IPCC defines climate change as “a change in the statistical properties of the climate system when considered over long periods of time, regardless of cause.” (IPCC, 2001) 

The IPCC did not define global warming but it generally refers to an increase in surface water and air temperature. So what is the difference? Global warming generally refers to an increase in surface temperature while climate change includes this temperature change and anything else that increasing greenhouse gases will affect. In both cases, global warming and climate change can be naturally occurring. Although the Earth’s natural processes can cause climate change, this project will refer to anthropogenic causes due to the powerful information about increasing greenhouse gases cited in this article. Any short term fluctuation, such as El Nino or La Nina is not considered part of either.

The effects of climate change will have regional variation around the world. Some of the effects of an increase in global temperature include changes in precipitation regarding amount and patterns, a rise in sea level, possible expansion of deserts, and retreat of ice including glaciers, sea ice and permafrost. Other potential effects include more frequent extreme weather including flood events, heat waves, droughts and storms. Ocean acidification will most likely increase due to an increase in carbon dioxide combining with water to form carbonic acid. Species extinction is probable as well as a threat to food security. Warming is expected to be the strongest in the arctic regions, especially in the Northern Hemisphere (IPCC, 2007). 

As stated above, the topic of climate change has been heavily studied and debated. The journal Environmental Research Letter studied 11,944 peer reviewed and published literature articles. They found that of those who took a position on anthropogenic climate change, 97.2% of the articles supported the consensus that climate change was caused by human influences (Cook et al., 2013).

A 2011 publication from George Mason University collected scientific opinions. Of 489 scientists who responded, 97% agreed that global temperatures have risen over the past century. Maybe even more convincing is that 84% agreed that human induced global warming from greenhouse gas emissions was responsible. Only 5% of the scientists disagreed with the idea of human activity being responsible for global warming (Wihbey, 2011). 

According to a 2011 study released by Pennsylvania State University, carbon dioxide is now being released into the atmosphere almost ten times as fast as a similar period of climate change that occurred around 56 million years ago. The study went on to state that the climate may be changing faster than the ecosystem can adapt (Kump, 2011). 

The effects of climate change have been very well studied and documented. It can be concluded in this study that climate change is happening and is mainly a result from human-made causes. Just how severe it will affect us and to what extent we must go to protect our world from climate change is still very open to further study and exploration. It would, however, be irresponsible and foolish of us to not give climate change the serious consideration that it warrants.
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