Chapter 14 - Global Climate Change
Instructions: Read all of the corresponding chapter in your textbook and complete this worksheet as you read. Any word in italics requires you to write the definition of the word. There are places where I have typed in information on this sheet to supplement the material in the textbook. Some chapters may have supplemental material posted on Blackboard, referenced in the worksheet. This sheet will serve as your notes and study guide for this chapter.  
A. Our Dynamic Climate
1. Define the following three terms.
Climate –climate can be defined as the weather conditions that prevail within a certain geographical area over a relatively long period.
Climate change – Climate change is a term used in reference to the increased changes within the measures of climate such as precipitation, wind patterns and temperature over a long time period. 
Global warming – global warming is a term used to define the continued rise within global temperatures mainly due to the increased greenhouse gases concentrations within the atmosphere 
2. What are the three factors that influence the Earth’s climate?
· Strength of the sun
· Changes within the Earth’s orbit

· Greenhouse gases concentration within the atmosphere.

3. Look at Figure 14.2 for the following two questions. Incoming solar radiation can take four different paths. What are they? (Yellow arrows)
· Transmission
· Scattering

· Refraction

· Absorption 

4. Once the energy is absorbed, it is reemitted as infrared radiation (orange arrows). What happens to most of the infrared radiation emitted by the surface?
  The infrared radiation which is emitted by the surface gets absorbed by the atmosphere, which them emits radiation upwards and downwards.  
5. Define the following two terms. 
Greenhouse gases – refer to the gases that absorb infrared radiation such as carbon dioxide, as well as, chlorofluorocarbons thereby contributing to greenhouse effect.
Greenhouse effect –it is the phenomena whereby the sun’s warmth gets trapped within the earth’s lower atmosphere, as a result of the atmosphere’s greater transparency to the visible radiation originating from the sun rather than the infrared radiation which gets emitted from the earth’s surface.   
6. List the greenhouse gases
· Carbon dioxide

· Methane

· Chlorofluorocarbons 

7. Look at the list of greenhouse gases in table 14.1. Which greenhouse gas traps the most heat? Which traps the least?
· Methane traps the most heat.

· Hydrofluorocarbons trap the least heat.  

8. Explain why carbon dioxide is the greenhouse gas that scientists are most concerned with today.
This is because carbon dioxide remains longer within the atmosphere as compared to other greenhouse gases and hence it is the main cause of global warming.   
9. Look at Figure 14.3 and describe how concentrations have changed in carbon dioxide over the past 2,000 years. 
Over the last 2,000 years the carbon dioxide concentrations have increase from 200 ppm to 400 ppm
10. Explain where anthropogenic (human generated) carbon dioxide is coming from.
Anthropogenic carbon dioxide comes from everyday human activities like the burning of coal, oil, gas, and deforestation mostly during transportation, and power generation. 
11. Climate can vary naturally for many reasons. List the four main ways and explain how they influence climate.
1. Strength of the sun-almost the energy which affects the climate within the earth comes from the sun.  The sun’s energy output is not constant as it varies with time hence impacting on the climate.
2. Changes within the earth’s orbit- earth’s orbit around the sun happens to be an ellipse that changes shape. Due to the changes in shape, sometimes the earth is closer to the sun, where as in other cases it is further away from the sun. Once the earth gets close to the sun, the climate is warmer and vice versa. 
3. Changes within the earth’s axis of rotation orientation-the axis of the earth is not upright but leans at a certain angle which changes over time. Once the angle increases it leads to warmer summers and colder winters. 
4. Greenhouse gases quantity within the atmosphere-the gases trap solar radiation within the atmosphere and once they increase they make the climate warmer.
B. Studying Climate Change
1. Define the following term:
Proxy indicator – refers to a local record which is interpreted through the use of physical or even biophysical principles for purposes of representing certain climate-relation variations over time. 
2. List four examples of proxy indicators.
· Tree rings
· Ice cores

· Corals

· Laminated lake or ocean sediments

C. Impacts of Climate Change
1. What is the IPCC? Include in your answer the full name, what the IPCC does and who it consists of.
IPCC (Intergovernmental Panel On Climate Change) is a United Nations’ intergovernmental body which focuses on offering the world with objective and scientific information that can assist in comprehending the scientific basis of human-induced climate change’s risk.  
2. In the past 100 years, how much have Earth’s temperatures risen?
The temperatures have risen by around 0.74 degrees Celsius within the past 100 years.   
3. Explain how climate change impacts each of the below areas.
a. Precipitation-climate change leads to increase in the precipitation volumes as the warming climate increases evaporation, resulting to increase in the quantity of water vapor within the atmosphere. 
b. Extreme Weather-climate change has impact on extreme weather in that it causes longer droughts or higher temperatures within certain regions, whereas in others it causes more intense deluges. 
c. Melting Ice-climate change is considered to have made more ice to melt within the summer, whereas within winter just less ice gets to grow.
d. Rising Sea Levels-climate change has made sea levels to rise as the warmer temperatures have made glaciers, as well as, land ice to melt and the melt water finds its way to the ocean. Besides, the warm temperatures have made the ocean water warm, thereby expanding and moving further up the ocean shores.   
e. Acidifying Oceans-climate change has made the seawater more acidic as a result of the increased carbon dioxide absorption from the atmosphere.
f. Organisms and Ecosystems-climate change either increased or decreases precipitations thus altering costal, as well as, estuarine ecosystems. Decreased precipitation alters food webs within the estuaries thereby affecting the amount of time needed to flush nutrients resulting to decreases in the population of the organisms.
g. Crops and forests-climate change has made crops and forests to significantly drop as the warmer temperatures are have favored the increase within pest insect populations that feed on the crops and forest plants.
h. Health, wealth and security-the warmer temperatures associated with climate change favor the spread of diverse disease pathogens thereby increasing spread of infections. The spread of infections together with the significant drop in crop yields has made people poorer around the globe. Security has been affected in that funds which could be used in tightening security measures are been invested in combating climate change. 
D. Responding to Climate Change
1. Define the following four terms. 
Mitigation (define and give an example)- refers to the measures or actions taken to minimize and curb emission of greenhouse gases. An example is the reducing the use of fossil fuels and adapting green energy sources such as solar energy.
Adaptation  (define and give an example)- means anticipating the climate change adverse effects and taking necessary actions aimed at preventing or minimizing they damage they may bring about or exploiting the opportunities which may arise, for instance, the development of drought-tolerant crops. 
Carbon tax – it is the tax imposed on fossil fuels, specifically the ones utilized by motor cars, with the objective of reducing carbon dioxide emission. 
Cap and trade – it is the system of bringing carbon emissions together with other types of atmospheric pollution under control by which an upper restriction is set regarding the quantity a certain organization can produce but which permits additional capacity to be purchased from the organizations which have not utilized their full allowance. 
