Sigma Xi UN     Confronting Climate Change Report        Reading and Study Questions

Print out and read the Executive Summary and Chapter 1.

http://www.globalproblems-globalsolutions-files.org/unf_website/PDF/climate%20_change_avoid_unmanagable_manage_unavoidable.pdf
Read through the Executive Summary first to get a general idea of the themes of the report.  

The following are reading and study questions for Chapter One of the report.  These questions form the domain for quiz questions.  I highly recommend that you take notes.  You are not required to read anything past Chapter 1.

Early in Chapter 1 there is a list of changes in climate and related environmental systems.  List ten of them.

What organization is responsible for writing the reports that this particular document is based on?  What other kinds of evidence is used for the present report?  (page 2)

Fill in the blanks, based on the IPCC reports:  “There is _____  _______ confidence in the scientific community that significant change is underway and that the world is on a path to much more climate change over coming decades and centuries.”  

Notice that the IPCC report statement above is not characterizing the confidence of the political establishments of various countries nor that of the general public.  It is describing the confidence of the scientific community.   While there are some scientists who do not share the IPCC consensus, they are in a very small minority.  
Even if humans managed to halt their greenhouse gas emissions (from carbon dioxide, methane, and others), there would still be a warming influence of these gases in the next few centuries.  This is because almost 40% of carbon dioxide emitted today will still be in the atmosphere 100 years from now.  In other words, we're stuck with much of it.

What three actions are recommended to minimize additional climate changes beyond what we have already set in motion?

1.3. Climatic Conditions Depend on the Greenhouse Effect

List the major greenhouse gases.  What kind of radiation do they absorb?   What environmental services have they provided the earth long before human activities became a climatological factor?

What kind of records provide strong indications that changes in the concentrations of these

greenhouse gases have been a major factor in the natural climate changes that have occurred over the Earth’s history?

What reasoning does the report use to make the argument that “any significant changes in the climate, particularly changes and variations in rainfall patterns, soil moisture, river runoff, seasonal cycles, and sea level, are very likely to lead to substantial adverse impacts.”  (page 4)

What began around 1750 that is significant in the context of this report?

I am pasting in here a copy of footnote 2 about what fossil fuels are:  The term “fossil fuel” arises because fossilized plants and animals are the primary sources of coal, oil, and natural gas. The carbon stored in these fuels was removed from the atmosphere by photosynthesis over periods of tens to hundreds of millions of years in earlier geologic eras.

What specifically do land clearing and plowing of soil do to the climate system?

Since 1750, fossil fuel combustion and land clearing have raised the concentration of CO2 by over what percentage?

What is the 650,000 years statement, and its significance?

Methane is the next gaseous topic.  What are six contributors?

List four key human activities that have cooling effects on the temperature of the lower atmosphere.

What is the effect of atmospheric warming on the concentrations of water vapor in the atmosphere?  What in turn is the second-order effect of this on temperature?  Summarize.

Scientists use a term called climate forcing that describes the heating or cooling effect of a particular factor.  It is expressed in watts per square meter.  To get an idea of this, a standard light bulb utilizes about 60 watts.  A square meter is an area 39.37 inches by 39.37 inches.  See table 1.1 for the climate forcing of the various key factors.  Note that these estimates are derived from standard observations in atmospheric physics.  Their inclusion here and their approximate values are well established in the scientific community.  The climate forcing effect of carbon dioxide was first worked out over a century ago, for example, and more recent research has only changed that original value slightly.

Make a list of the four most significant (+) forcing factors, together with the reported watts per square meter value for each.  (note that the + sign means a warming effect, a  –  sign means cooling effect.  

Make a list of the three most significant (negative) forcing factors, together with the reported watts per square meter value for each.

Now looking at the same table, the last column shows persistence of influence.  Which three factors have “centuries” of influence?  Are these inputs with warming or cooling influences?

Now observe Figure 1.1.  Which two countries/regions have the highest per capita emissions of greenhouse gases?  Which two countries/regions have the most people?  Which two countries/regions have the largest total emissions?

The melting of show and ice cover at middle and high latitudes will have what effect on:

-surface reflectivity?

solar radiation absorption?

-surface temperature?

Temperature records going back to 1860 come from thermometers.  What kind of source data are used to infer temperatures prior to 1860?  What do these records infer about temperature change between 1750 and 1860?

The last paragraph before section 1.6 is complex but very important.  In it, a sentence reads “the global average of the change in surface temperature expected from the net anthropogenic plus natural forcing of 1.5 W/ m2 between 1750 and 2000 is roughly 1.2°C (i.e., 1.5 W/ m2 x 0.8°C per W/ m2).”

-If the expected change is 1.2°C, yet the observed change has been 0.75°C, why the difference?  (What process has kept the temperature from rising as much as expected?)

Given the correct answer to the previous question, what would happen in the next few decades to global average temperature even if there were no additional net increases of forcing factors?

Expressed in °C, what is the difference between the temperatures of a global ice age and a warm interglacial period?

The authors now point out that given the temperature increases observed in the past decades, we should be able to observe other changes in climatic and climate-related variables.  Give five or more examples.

At this point the report references the 2003 IPCC report.  Since the report you are reading came out before the 2007 IPCC report, obviously it cannot represent the findings of the latter document.  You can Google either report if you wish to view summaries.
The next section of the Sigma Xi report looks at future scenarios in 2050 and 2100.  The authors choose the mid-range scenario.  What does “mid-range” mean here, and why do they use this scenario rather than a low or high one?  (By the way, “GtC” means gigatons of carbon emissions)  Do the assumptions of this scenario seem realistic to you?  Discuss*

So the basic point here is that by 2050 of the midrange scenario, the net human induced climate forcing will be 4 watts per square meter, as compared with 1.2 watts per square meter in the year 2000. In other words, human-induced warming influences would be more than triple what they are now.  How much warming by 2050, in degrees C, is this estimated to cause?  (see text after table)  Note here that there is a range of temperatures given.

Later, the authors write:  For perspective, paleoclimatic studies indicate that global warming of a few degrees Celsius would result in global average surface temperatures that have not been experienced in ___________________________________________    (fill in the blanks)

What is the reasoning given by the authors for believing that this is a real threat for human society as well as for the other organisms on the planet, given the combination of the magnitude and the rapidity of the rise in global average temperatures expected?

1.9. Climate Change is More Than Just Warming and Could be Abrupt

What are some possible reasons why change or impacts of climate change could be abrupt rather than slow, and... non-linear?

The authors write: “In some of the indicated cases, the changes would likely not be reversible for centuries or even millenia once the threshold was crossed, even if global warming were later to be reversed.”  Give two examples of this from the report.

If you are interested in climate change in the Pacific Northwest, click on this link for an analysis:  

http://cses.washington.edu/cig/  A couple of things that this referenced report points out is that the climate here has warmed in the past century, and most locations show increased precipitation.  PNW forest health and salmon populations are likely to be adversely affected by future warming.  In fact, there is strong evidence that the warmer water temperatures have increased salmon mortality in some areas, and that the multimillion acre bark beetle-induced die offs of coniferous trees in the Rocky Mountain region have been made worse by warming related drought that has hurt the defensive pitch production of the trees, and that the lack of bitterly cold winter temperatures of recent decades has left more beetle survivors than would have happened in past decades.
Chapter 2 Mitigation (optional)
What is the meaning of the term mitigation?  

What are the two basic types of mitigation? (p. 43)  What are the basic challenges for each one?
Why do the authors believe that mitigation of the first type is urgent? (What is it about the characteristics of some of the greenhouse gasses themselves?)
Carbon Dioxide is focused on as the key greenhouse gases whose concentrations and thus emissions need to be controlled.  To achieve CO2 concentrations at 450 ppmv by 2100, what fraction of current emissions would need to be accomplished by that year? (expressed as a % of 2003 emissions) 

The authors write that action on the fossil fuel part of climate change mitigation is especially urgent.  Explain.  (be sure to describe what lasts for 30 years in your answer)

What is meant by the energy intensity of the economy?  Approximately what is the percentage rate of change of energy intensity globally over the past several decades?  Is it rising or falling?

How fast has carbon emissions per unit of energy supplied been falling?
We may later return to this chapter on mitigation.
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