
Chem 310 Week 6 Problem Solving

Idea 1, how is the carbon dioxide level in the atmosphere changing? 

Here are the CO2 levels in parts per million 
measured at the Mauna Loa Observatory. 
The red line is the mean monthly value. The 
black line is the mean monthly value when 
seasonal variation is taken into account?


Why is there a periodic seasonal variation in 
the mean monthly CO2 level? (A picture of 
Earth is below.)


Do you see any evidence for the global 
shutdown due to COVID-19?


What is the overall trend in the data?
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Idea 2, what evidence do we have that the mean temperature of earth is increasing? 

Below are plots of several climate trends from the 2013 IPCC Technical Summary. 


1. What data are positively correlated?

2. What data are negatively correlated?


Type to enter text
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Some people argue against human activity as 
the cause of changes in surface air temperature 
by saying the cause of any temperature change 
is due to increased solar activity. Figure 2.13 
shows the annual mean Surface Solar Radiation 
(SSR) observed at Stockholm, Sweden.  


1. What trends do you notice in the SSR data?

a. increasing

b. decreasing

c. neither increasing nor decreasing


Idea 4, does the atmosphere give clues about the effects of a rise in greenhouse gases? 

Here is a diagram of the sun irradiating the earth with visible light. The earth’s surface absorbs the visible 
light, which turns to thermal energy. The now warm surfaces emit infrared light. Some of the infrared light 
is then absorbed directly by atmospheric gases.


Consider the different regions of the atmosphere that we may have learned in our K-12 education. If 
increased solar output was the source of change in Earth’s atmospheric temperature, how would the 
temperature of the troposphere and stratosphere change?

(a) both increase

(b) both decrease

(c) troposphere increases, stratosphere decreases

(d) stratosphere decreases, troposphere increases

Idea 3, is variation in solar output the cause of the recent rise in global temperatures? 
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Here are the data for the changes in temperature of the troposphere and stratosphere over many 
decades.


1. What is the spatial relationship between the stratosphere and the troposphere?

2. What is the trend in temperature in the two regions?

3. As an aside, can you see the effects of the 1980 Mt. St. Helens and 1991 Mt. Pinatubo volcanic 

eruptions?

4. What hypothesis can you create to explain the relationship between the two temperature trends?

5. How does Figure 2.13 on the previous page fit into your hypothesis?


