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GLOBAL WARMING - Is it really occurring?

1. INTRODUCTION
1.1  Interaction - Global warming is the most talked about and the most controversial environmental issue of our time. It is also a very significant political, social and economic issue that has the potential to impact almost every aspect of our lives and our lifestyles. Almost all of the information I had heard said that it was definitely going to be a big problem and movies showed that it could cause massive damage to the earth and human life.
1.2  Goal - The goal of this project is to see if I can determine if it is occurring and whether it will happen in my lifetime. 
1.3  Outline - The scientific and general consensus appears to agree that Global warming will be a huge problem in the next 10 to 100 plus years unless humans take some extreme action to stop it. The main concern is that humans are the main cause of Global warming and therefore we have the ability to change the outcomes. This project looks at:
· how strong the consensus is by polling across different geographic regions, 
· what type of facts, evidence and opinion supports the pro and con arguments 
· whether what most people seem to  think will happen is supported by the science.
· My own conclusions.
.

2. DESCRIPTION OF THE PROCESS
2.1  I started out by reading a book available in our library “Global Warming: Opposing Viewpoints” by Tamara L. Roleff (Editor) which did not make things any clearer. My mentor then suggested that I read the following books

	Book
	Author
	Mentor’s reason for selection 

	“An Inconvenient Truth”
	Al Gore
	Topical & represents the most often heard views. Reflective of the left of the political spectrum

	“Global Warming and 

Other eco-myths”


	Ronald Bailey

(Editor)
	Offers an alternate view. Reflective of the right of the political spectrum

	“The Skeptical Environmentalist”
	Bjorn Lomborg
	A far more research and empirically oriented analysis. Writer considered neutral on the political spectrum.


2.2  During this project, additional reading sources on Global Warming include newspaper articles, Wikipedia, Internet articles and book reviews .
2.3  It was also decided to see what other people thought and whether there were very different opinions in other parts of the world.
      A survey was sent to 280 of our friends & family in 3 different regions – the USA, Australia & Europe.

2.4  The survey results are listed at Appendix 1. There were some marginal differences between the results from the 3 different regions. Overall the survey responses show that the vast majority of the respondents believe that Global Warming is occurring, that human activity is a primary cause and that immediate action is needed by Governments. The vast majority also view Global warming as a serious negative issue, particularly in the long term.
Then I started to look at the scientific information to see how it matched with my survey results.
3. ANALYSIS OF THE INSPIRATION, RESEARCH & INFLUENCES
3.1 What is the historical perspective on global warming?
Has the earth ever been warmer or cooler?  The long history of the earth’s climate has been one of significant warming and also significant cooling. This is demonstrated below.
In modern times the history of warming and cooling has been:
	Period **
	What was it like
	Comment
	Source & additional comments

	1000  BC to 200 AD
	Warming
	
	http://www.oism.org/pproject/s33p36.htm
Figure 2 - Much warmer then.

	300 to 800
	Cooling
	
	

	900 AD to 1200 AD
	Warming
	Called the Medieval Warming Period
	http://en.wikipedia.org/wiki/Medieval_warm_period
This happened when humans had no means to raise greenhouse gases.

	1300 AD to 1850 AD
	Cooling
	Called the “Little Ice Age”
	http://en.wikipedia.org/wiki/Little_ice_age


	1850 AD to now
	Warming
	Within this period there was a “Mini Ice age” from 1940 to 1975. In 1975 Newsweek magazine published the article “The Cooling World”.
	The warming is usually said to come from human activity during a period of industrialization.
http://en.wikipedia.org/wiki/Global_cooling    
There was a mini-cooling  from 1940 to 1970 when global industrialization was happening at a much accelerated rate?

Even now, some believe we are on the eve of another Cooling Period http://en.rian.ru/russia/20060825/53143686.html
Dr. Khabibullo Abdusamatov, Chief of the Space Exploration Department of the Central Astronomical Observatory of the Russian Academy of Sciences.


** Dates are approximate within 200 years plus or minus
3.2  What does the research show?
The scientific research, data and evidence are contradictory. So tare many of the opinions and hype on the various issues. This is due to the complexity of the subject and because our scientists know very little about some of the main variables.
                                                                                                                                                             Main Source Reference Key:
	AIT     = 

.
	An Inconvenient Truth – Al Gore

	TSE   = 


	The Skeptical Environmentalist

-Bjorn Lomborg



	Examples of some of the contradictory data & research are shown in the following tables below the Survey questions they best match to. The most important question is whether humans are causing global warming so that gets the most attention.


1.  Are you convinced that Global warming is occurring? 
	PROPOSITION
	PRO - ARGUMENT
	CON - ARGUMENT

	The climate has warmed a lot in the last 100 years.
	From 1856 to 2100 the temperature has increased by 0.4 to 0.8 degrees C. – TSE [p 263]
	There seems to be general agreement that something around 

0.6 degree C is the warming amount over the past 150 years.

Some scientists do not think this is remarkable within the history of climate change or that humans are the main cause.



2. Do you believe that human activity is the primary cause?
	PROPOSITION
	PRO - ARGUMENT
	CON - ARGUMENT

	The Medieval Warming Period

[MWP] was cooler than now.
.
	“the vaunted Medieval Warming Period was tiny compared to the enormous increases in temperature of the last half-century” – AIT [p 64]


	The MWP is typically considered to have been between 1 to 3C degrees warmer.

http://www.co2science.org/scripts/CO2ScienceB2C/data/mwp/description.jsp

http://www.telegraph.co.uk/news/graphics/2006/11/05/warm-refs.pdf


	Scientists overwhelmingly agree that Global Warming is occurring
	“0%  - Percentage of [peer-reviewed scientific journal] articles in doubt as to the cause of global warming” - AIT [pp 262]


	Of the 928 scientific papers published between 1993 and 2003 “only 13 explicitly endorsed the so-called consensus view and several actually opposed it” [Richard S. Lindzen, Professor of Atmospheric Science, MIT.]

	There is a scientific consensus on Global Warming.


	“There is scientific consensus that Global  Warming  is occurring” 

“2000 scientists have been working in the most elaborate and well organized collaboration” – AIT [ Intro p 3]

	About 19,000 scientists have signed a petition where they disagree with the generally held beliefs.

http://www.oism.org/pproject/s33p357.htm

	Artic, Antarctica & Greenland

	The Artic Ice cap is a magnetic point surrounded by ice floes. There is no permanent land mass. The ice is formed over [sea] water. It is not permanent.
Greenland is within the “Artic Circle”. It is a significant land mass and has “permanent ice”.  Therefore ice melt there will raise the sea-level.

Greenland holds 4% of the world’s ice reserves 
	 When ice that is floating on water melts, the level of the water does not change. Ice floats, “displacing” its own weight in water (Archimedes' Principle). When it melts, it *becomes* its own weight in water, exactly replacing the water it had displaced originally.  
Antarctica is more than 6 times the size of Greenland and is considered to have far more influence on climate than Greenland & the Artic circle
Antarctica is the highest and coldest continent. And it holds between 70% to 80% of the worlds fresh water and 90% of its ice reserves.
The UN’s IPCC 2001 Report forecasts they will decrease sea levels by about 2 inches over the next 100 years.  TSE [p289]


	Man made carbon dioxide emissions are a significant contributor to global greenhouse gases
	“We have vastly increased the amount of carbon dioxide – the most important of the so-called greenhouse gases” AIT[ p 25]

“CO2 accounts for 80% of total greenhouse gas emissions” AIT [p28]


	Water Vapor makes up around 95% of all Greenhouse gases. CO2 makes up less than 4%. http://mysite.verizon.net/mhieb/WVFossils/greenhouse_data.html
Manmade CO2 makes up less than 5% of the CO2 total which means that manmade CO2 makes up less than 0.5% of total greenhouse gas emissions.


	What is the biggest contributor to greenhouse gas
	When we talk about greenhouse gases and climate change, CO2 usually gets the most attention. But there are others, although, CO2 is the most important by far. AIT [p. 28]


	“Focusing on CO2 alone is not particularly sensible, since all greenhouse gases contribute to global warming” – TSE [p 279]

	CO2 a bad thing
	Yes. It is causing Global Warming which is destructive to life on the planet.- AIT and various


	CO2 is a nutrient not a pollutant.- all life benefits from it. Trees and all other plant life breath CO2. Then they excrete it as Oxygen which humans and most animals & sea-life breath

	CO2 concentrations  have never been higher
	“At no point in the last 650,000 years before the pre-industrial era did the CO2 concentration go above 300 parts per million”  - AIT [ p 66]

“There is not a single part of this graph –no fact, date or number – that is controversial in any way or in dispute by anybody” – AIT [p67A]
	Appearing before the Commons Committee on Environment and Sustainable Development in 2005, Carleton University paleoclimatologist Professor Tim Patterson testified, "There is no meaningful correlation between CO2 levels and Earth's temperature over this [geologic] time frame. In fact, when CO2 levels were over ten times higher than they are now, about 450 million years ago, the planet was in the depths of the absolute coldest period in the last half billion years." Patterson asked the committee, "On the basis of this evidence, how could anyone still believe that the recent relatively small increase in CO2 levels would be the major cause of the past century's modest warming?"



	CO2 concentrations have been increasing steadily since the start of Industrialization.


	“We have vastly increased the amount of CO2 –the most important of the so-called greenhouse gases”- in the atmosphere”- AIT [p 25]

Human emissions of CO2 are a major cause of global warming – AIT [ pp 26-41]
	CO2 in the atmosphere has been steadily increasing for the past 18,000 years. [The IPCC Assessment, Cambridge University Press, Cambridge, 1990 and published in EarthQuest, vo. 1, 1991]
Of the 186 billion tons of CO2 that enter earth's atmosphere each year from all sources, only 6 billion tons are from human activity. Approximately 90 billion tons come from biologic activity in earth's oceans and another 90 billion tons from such sources as volcanoes and decaying land plants. http://mysite.verizon.net/mhieb/WVFossils/ice_ages.html

	Are there greenhouse gases that are worse than CO2


	“CO2 usually gets top billing [ in the argument that mankind is increasing the planets average temperature] because it accounts for 80% of greenhouse gas emissions” -AIT [p28]
	A Vegan view - “Unfortunately, the environmental community has focused its efforts almost exclusively on abating carbon dioxide (CO2) emissions. This is a serious miscalculation. . It’s true that human activity produces vastly more CO2 than all other greenhouse gases put together. However, this does not mean it is responsible for most of the earth’s warming. Many other greenhouse gases trap heat far more powerfully than CO2. When taking into 
account various gases’ global warming potential—defined as the amount of actual warming a gas will produce over the next one hundred years— the surprising result is that sources of CO2 emissions are having roughly zero effect on global temperatures in the near-term!”

http://earthsave.org/globalwarming.htm


	Global Warming is making Hurricanes more powerful & destructive
	 “….a major study [7/2005] from MIT supported the scientific consensus that global warming is making hurricanes more powerful and more destructive” – AIT [p92 ]  Also p102 shows massive increase in  insurance losses.
	“The degree to which you believe global warming is causing major hurricanes is inversely proportional to your knowledge about these storms” - Dr. William Gray   http://typhoon.atmos.colostate.edu/
http://www.cato.org/pubs/regulation/regv15n2/reg15n2g.html  - Richard S. Lindzen  [ Alfred P. Sloan Professor of Meteorology at MIT]

	The models predicting the extent and causes of Global warming are accurate
	Most scientists support the outcomes of the models they have created – Various sources
	“The consequence is that the models run way to fast....predicting much more warming in a given time” – TSE [p280]. TSE calls into question many results of various models.

 “clouds represent a significant source of potential error in climate simulations” – United Nations IPCC 2001 Report


	The Sun is the primary determinant of the earths climate
	The Sun gets limited coverage in most theories that say Global warming is a human driven event.

This is strange because the Sun “accounts for about 99.8% of the solar system's mass. Energy from the Sun—in the form of sunlight—supports almost all life on Earth via photosynthesis, and drives the Earth's climate and weather.”
http://en.wikipedia.org/wiki/Sun

	“The Sun has been at it’s strongest over the past 60 years ” Dr. Sami Solanski, Director, Max Planck Institute for Solar Research, Gottingen, Gemany.
“A Perspective on Global Warming: Dimming and Brightening” – EOS- Issue Jan 2007 [ p.58]

 “The real culprit in ’global climate change’ is the sun” http://www.jbs.org/node/358
The Sun is the 800 pound gorilla in the room. 
“NASA Releases First 3D Images of the Sun” – AP 4-23-2007

Our knowledge of the sun is incomplete. One quote from the article is “The eruptions — also called solar flares — typically blow a billion tons of the sun's atmosphere into space at a speed of 1 million mph.”   http://en.wikipedia.org/wiki/Solar_flares


3. Will Global warming pose a serious threat in your lifetime?
4. Will Global warming pose a serious threat to future generations?
	PROPOSITION
	PRO - ARGUMENT
	CON - ARGUMENT

	The general consensus is that it is a serious problem that may not be a serious threat in my lifetime but will be a serious threat to future generations.

	The PRO-ARGUMENTS above detail what some of the problems could be. Scientists disagree on the extent and timing.
	The CON-ARGUMENTS above suggest the problems may not be as
significant as expected or may not occur.

If the Sun becomes more active and more frequently blows “a billion tons of  it’s atmosphere into space at a speed of 1 million mph” I don’t think there’s much chance there will not be a lot of warming.


5. Is immediate action needed by Governments?
	PROPOSITION
	PRO - ARGUMENT
	CON - ARGUMENT

	Governments need to take immediate action

	Only co-ordinated Government action can solve such a large problems. As an example, The Montreal Protocol, to protect the ozone layer,was successful in stopping the increase in  chlorofluorocarbons .

	TSE - Lomborg outlines in much detail the potential human cost of putting too much weight and too many resources into solving the wrong problems. 


6. Should the USA accept the Kyoto Protocols?
	PROPOSITION
	PRO - ARGUMENT
	CON - ARGUMENT

	The USA is the Worlds largest emitter and has the world’s largest Carbon footprint.
Kyoto Protocols are something the USA should sign onto.


	The USA emits about 25% of the world’s total. This is way too much and we must stop it.

The USA is being unfair to other nations by not signing on to the Kyoto Protocols

Every major country has signed onto the Kyoto Protocols so the USA should.

- All from various sources
	What the USA emits is at about the same level of its contribution to Global GDP. The USA share of emissions to Global GDP is falling.
http://www.eia.doe.gov/oiaf/1605/ggrpt/pdf/chapter1.pdf
Many emerging/industrializing countries are exempted from the most significant requirements of the Kyoto Protocols. These countries include some that are the fastest growing emitters – China, India & Brazil. China’s emissions alone are expected to surpass the USA‘s by 2009/2010.

http://en.wikipedia.org/wiki/Kyoto_Protocol

“It is worth noting that the Kyoto reductions in the Nordhaus & Boyer Model will cause a surprisingly small reduction in temperature – 0.03c degrees – in 2100.” –TSE [p 309]

“The Kyoto Protocol will likely cost at least $ 150 billion a year, and possibly much more. UNICEF estimates that just $ 70 to $ 80 billion a year could give all Third World inhabitants access to the basics like health, education, water and sanitation” – TSE [p 322]

“Global warming is not anywhere near the most important problem facing the world” TSE [p 323] and also analysis on page 324 outlines the problems if resources are allocated to the wrong problems.



4. SURVEY RESULTS AND MY OPINIONS

 The summary survey responses [Appendix 1] are shown below. My opinions are also shown
	Question
	Survey responses that answered Yes to the question
	My Opinions

	Are you convinced that Global warming is occurring?


	79%
	Yes, I believe it is currently occurring. I do not know at what rate but it is probably increasing at about the same level as the past 100 to 150 years.[+ 0.4 to+ 0.8C degrees]

	Do you believe that human activity is a primary cause?


	73%
	I am uncertain. The science is very unclear on this and it seems more likely that other, more significant, factors are the main cause.

	Will global warming pose a serious threat in your life time?


	33%
	Uncertain. The scientific consensus suggests that it will but the science is not conclusive.

	Will global warming pose a serious threat to future generations?


	79%
	Uncertain. The scientific consensus suggests that it will and the longer the time frame the greater the likelihood.

	Is immediate action needed by Governments?


	80%
	Uncertain. Governments can be useful when they provide incentives to solve problems but they sometimes identify the wrong problem.


	Should the USA accept the Kyoto Protocols?


	43%
	No. It’s a flawed compromise that will cost too much, have very little impact and it largely excludes the nations that will generate the most emissions, in future. 



5. CONCLUSIONS
5.1  Reflection on the Areas of Interaction.

Global warming is very complex. The data is contradictory. The models are often very incomplete. Scientists may agree that Global warming is occurring but there is significant disagreement about the future extent and also disagreement about whether humans are a significant contributor. As Lomborg put it in “The Skeptical environmentalist” [p. 266]:

“Earth’s climate is an incredibly complex system. It is basically controlled by the Earth’s exchange of energy with the Sun and outer space. The calculations comprise five important [other] basic elements: the atmosphere, the oceans, the land surface, the ice sheets and the Earth’s biosphere.

The interaction between these five basic elements is enormously complicated, and crucial mechanisms are still unknown or extremely sparsely documented in scientific literature.”
The political, social & economic issues related to Global warming are also complex and subject to ongoing debate and analysis. In addition, many scientists believe that the currently occurring Global warming is just part of the natural cycles and rhythms of the Earth, the Sun and the Universe
5.2 Reflection on the impact on the student. 

I started this project to determine if Global Warming is occurring and whether it will get worse in my lifetime. I have not been able to do this with any certainty.  I am still unsure of way too many things. So are many serious scientists, so I don’t feel so bad. 
During the project I asked my mentor why the various scientific opinions are so contradictory and why all scientists do not agree

with the consensus. He said “Consensus does not make something a scientific fact. It is just coalescence around a particular theory. Less than 400 years ago there was scientific consensus that the Sun and all the planets revolved around the Earth. Galileo promoted Copernicus’ opposite theory. He was imprisoned for this view and other scientists were actually executed as heretics for refusing to renounce this theory.”
5.3 What comes next?

The whole issue is so large and important that most of discussion and argument is useful, even if it only challenges existing ideas. When so many bright scientific minds, on both sides of the issue, are engaged in looking at the problem it is more likely that the best solutions will be arrived at. The important thing is to focus on the science and on improving it. We should not focus on the hype. When there is credible scientific dissent it should not be dismissed just because someone doesn’t like what it says or where it leads. 
We also need to make sure that ‘uncertain science’ does not become a reason to spend vast resources on issues that may be much less significant than others that we should be spending the resources on.

The science will probably not be conclusive in my lifetime. As the science improves different ideas will become relevant and better solutions will probably be possible. Until these emerge it makes sense to take some precautions.
My mentor also said “James continue to seek enlightenment but don’t expect to find it in the Yellow Book”

6. WHAT WE CAN ALL DO
Whether Global warming is caused by human activity or not there are things we can do that make some sense and are small precautions. Some examples are listed below. More detail and other ideas can be found at http://epa.gov/climatechange/wycd/index.html and http://www.channel4.com/science/microsites/S/science/society/eco_topten.html
1. Change 5 lights
Change a light, and you help change the world. Replace the conventional bulbs in your 5 most frequently used light fixtures with bulbs that have the ENERGY STAR label and you will help the environment while saving money on energy bills. If every household in the U.S. took this one simple action we would prevent more than 1 trillion pounds of greenhouse gas emissions. 
2. Look for ENERGY STAR labeled products
When buying new products, such as appliances for your home, get the features and performance you want AND help reduce greenhouse gas emissions and air pollution. Look for ENERGY STAR-qualified products in more than 50 product categories, including lighting, home electronics, heating and cooling equipment and appliances. 
3. Heat and cool smartly
Simple steps like cleaning air filters regularly and having your heating and cooling equipment tuned annually by a licensed contractor can save energy and increase comfort at home, and at the same time reduce greenhouse gas emissions. When it's time to replace your old equipment, choose a high efficiency model, and make sure it is properly sized and installed. 
4. Seal up your home with better insulation and duct-work
Close up any visible cracks and gaps in your house, install adequate insulation, check that ducts are sealed and choose ENERGY STAR qualified windows when replacing old windows. Not sure where the cracks and gaps are? A home energy auditor can also help to identify areas with poor insulation and evaluate the energy efficiency of your home. By taking these steps, you can eliminate drafts, keep your home more comfortable year round, save energy that would otherwise be wasted, and reduce greenhouse gas emissions. 
5. Use water efficiently
Everyone can save water through simple actions. Municipal water systems require a lot of energy to purify and distribute water to households, and saving water, especially hot water, can lower greenhouse gas emissions. Do not let the water run while shaving or brushing teeth. Do not use your toilet as a waste basket for toiletry items - water is wasted with each flush. And did you know a leaky toilet can waste 200 gallons of water per day? Repair all toilet and faucet leaks right away. See EPA's WaterSense site for more water saving tips. 

     7.0  PROJECT ANALYSIS OF PROCESS AND OUTCOME
     7.1  I think the strengths and weaknesses of my project are:
:

	STRENGTHS
	WEAKNESSES

	Lots of information is available on the topic, so you never have to worry about having enough info.
	There’s too much info on the topic.So much of it contradicts another point that it makes it hard to figure out fact from fiction,

	My family has friends & family in lots of other places around the world which gave me a larger cross section to send surveys to.
	It was difficult to get a high response rate to our surveys,

	It made me look at a very difficult topic that is going to be a big deal throughout my life and I read a lot of things that I would not normally have looked at.
	“ The Skeptical Environmentalist”- Bjorn Lomborg was a very difficult book to read and understand. It took a long time to read the Global Warming Section,

	My mentor was able to help get information together and also with the layout of the project.
	My mentor has views that are different to the concensus and this made things  more complicated,

	I was able to swap ideas and discuss things with my mentor,
	Too much information,


7.2 What would I do differently next time?

· I would choose a project that is not so complicated and does not have so much contradictory information.
· I would choose a project that was something that was on a smaller issue that was closer to my own day to day activities.

· I would have started the written part of the project earlier. There were times when I got behind and I did not realize how much work would be involved.
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MENTORS NOTE.
The hypothesis that human activity is causing Global Warming stands on very uncertain ground and tenuous

research. The models that allege to prove the hypothesis are deeply flawed and fail almost every predictive test.
The models are not just incomplete, they are often self-serving.
The pro-global warming arguments are typified by, emotion, hyperbole, and attempts to close down rational

debate – a sure sign of a weak hypothesis.

The Global warming issue is not science. It is politics of a destructive nature. DDT was demonized in the
1970’s and was banned by the UN. The result is about 40 million dead in the developing world, principally Africa.

The UN has recently finally started a push to have DDT “legitimized again”.

If the developed world continues on its current path of believing global warming is a result of anthropologic
activity the result will be far more devastating, than the DDT ban. It is a recipe for global economic regression.
This regression will hurt the least fortunate, the very most. [ Philip Stott & Bjorn Lomborg have both written
 eloquently on this aspect.]
Despite the nonsense of conventional wisdom, there are credible scientists who project a period of Global 

cooling from now until 2020-2030. The results of even a moderate amount of global cooling will be
disproportionately far more destructive than any similar global warming.

I consider the chances of a 20 plus year cooling period are roughly the same as a warming period, regardless of

what we do. I also believe that the emerging evidence already confirms we have started to cool since 1998.
The bottom line is that we all need to be vigilant. When something is presented as “fact” we need to
judge it against the empirical evidence.

In a carbon based world, where CO2 is plant food we need to do far more that slavishly accept that CO2
is a poison.

Many moons ago I was told, by experts, that fat & protein were damaging and I should eat lots of carbs.
Guess what that conventional wisdom resulted in!!!!!

As much as we think we know… perhaps we don’t know very much.
PS. If you live in the Northern USA., buy sweaters. Probably a good time to stock up while they are still cheap.
