


 

                   

 

Sheet 4 – Climate: Fast and Furious 

 

Introduction 

With the word “climate” (from the greek klima, “inclination”, 

which is the inclination of the earth, from the equator to the 

poles, as a geagraphic area, latitude),we mean the totality of 

the average weather conditions (for example temperature, 

humidity, wind, atmospheric pressure, rain fall) calculated in 

a certain geographical area on a long term scale (normally 

30 years), a concept totally different from  “weather” which is 

the weather conditions of an area in that precise moment. 

The weather can change (by definition). So why are we so 

worried about the climate change in this moment in time? 

The concern comes because of a matter of time.  

We have, therefore, the task to highlight the difference 

between times: the ones resulting from natural processes 

and the ones resulting from human activity on the earth, 

explaining how the greenhouse effect works, it’s timing and 



 

                   

the rapid growth of greenhouse gases released within the 

atmosphere (Keeling curve). 

 

Class activity 

 

1. Sunbeams on the earth 

 

 

Materials 

-  1 flashlight; 

-  1 globe (or a sphere). 

 

Carrying out 

- Outline to the students that, in our medelling, the flashlight 

represents the sun heat. A more intense light means more 

heat, a more diffuse light (or less intense) means less heat. 

Furthermore, the flashlight doesn’t represent the whole sun 

but only one beam. 

- Decide, together with the students, where are the equator 

and the poles on the sphere.  

- Ask the students to explain why the same sunbeams 



 

                   

create “heat” on the equator and “chilliness” on the poles. 

 

2 – Test the greenhouse effect and model it with a sketch 

 

 

Materials 

- A lamp with an incandescent lightbulb; 

- 2 thermometers ; 

- 1 glass bowl. 

 

Carrying out 

- Place the 2 thermometers on the table, at a distance of 20 

cm from each other. 

- Cover one of the thermometers with the glassbowl 

(upsidedown).  

- write down the temperatures showed by both 

thermometers.  

-  Place the lamp between the two thermometers (right in 

the middle). Read again the temperature after 15 minutes. 

The temperature measured by the thermometer under the 

bowl should be higher. If not, repeat the reading after 10 



 

                   

more minutes. 

 

 Once carried out the experiment, ask the students to 

graphically represent the greenhouse effect and to 

understand who plays the role of the glassbowl in the 

atmosphere, to get to determine the greeenhouse gases 

parametrized as CO” equivalent. 

 

3 –  The CO2 trend in the last 150 years. 

 

- Show the students the introductive two dimensional view 

from “Climate change 2014 – Synthesis Report” dell’IPCC. 

 

https://www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_FINAL_full.pdf


 

                   

 
 

 

Ask them, in advance, to: 

- Describe the data reported; 



 

                   

- Evaluate the connection between graph “a” and graph “c” 

- Try to explain why graph “b” starts  in 1900. 

- Explain why the grey area (CO2) in the graph (d) is so 

limited between 1850 and 1900. 

 

Ask the students to try to recreate the clima trend in their 

territory in the last year, also in a past years (like 1958) and 

150 years ago.Give total freedom  to the students about the 

data search, which can be either quantitative or qualitative. 

Divide the class in couples and ask them to compare the 

results.Match two couples and create groups of 4.  Ask 

them to discuss their views to gradually reach a class 

common idea  on how the climate has been in the last year, 

in 1958 and 150 years ago.  

This way we can recreate, on a quality level, the same 

thought process faced by IPCC scientists to produce the 

graphs submitted. 

 

Suggestions (storytelling/gamification) 

 



 

                   

The first activity offers much food for thoughts about 

science, like the distortion caused by the observation point ( 

“why do we say that sunbeams reach the earth tilted when 

they are actually all parallel?”), or the Sun–Earth system 

modelling. We could, for example, try to understand how to 

represent correctly the solar system  (for ex. if the earth 

diameter would be of 1 cm, the sun diameter would be of 

109 cm and the distance between them would be of 11,73 

m)starting from the average diameters of the sun and the 

earth, and their distance (that’s why we can consider all 

sunbeams parallel). 

The students should imagine that the classroom is 

positioned on the equator or on one of the poles. Where is 

the sun? How would its beams reach the earth? How would 

you position your body, to simulate the correct position that 

you would have, if you were in one of those spots 

(equator/pole)? 

 

While analyzing the anthropogenic cause of C02, it can be 

handy to draw the students attention to the fact that the the 



 

                   

avarage C02 amount per year grows, but its concentration 

has a zigzag pattern (it increases for six months, then it 

decreases for the other six):  Who is responsible for this 

trend? To answer that question we need to consider the 

different climate areas, the human population’s distribution 

on earth, the land mass distribution, the human activity (see 

energy sheet), the plants role in decreasing the C02 

concentration in the atmosphere and their global cycles.  

NOTE. These considerations  face the problem of 

combining scientific conscience and human responsabilities, 

a fundamental concept to be passed to the students. Also, 

they will show that associating  an obvious trend (C02 raise) 

to its origin has never been easy.  In fact, only nowadays, 

after many years debating, we came to accept the human 

responsability. 

 



 

                   

Data from Dr. Pieter Tans, NOAA/ESRL and Dr.Ralph Keeling, Scripps Institution of Oceanography. 

 

Cross cutting suggestions 

 

GEOGRAPHY: Define and point out the different world 

climate areas and try to justify them in astronomical terms.  

PHILOSOPHY: John Tindall, one of the first scientists who 

understood and explained the greenhouse effect, called it 

http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://en.wikipedia.org/wiki/Ralph_Keeling
http://scrippsco2.ucsd.edu/


 

                   

the “blanket effect”. What is the difference between 

“greenhouse” effect” and “blanket” effect? Why two artifacts 

with the same function (holding heat), carry two different 

views of the world? 

CHEMISTRY: The unit of measurement used for the 

concentration of C02 in the Keeling curve is expressed by 

ppm per million. But how many tons of C02 are there in the 

atmosphere? If we add 1.000.000.000 tons of C02 to the 

atmosphere what is the concentration raise by pmm ? How 

much C02 is emitted by a kg of methane? 

LITERATURE: Read the book “Solar” by Ian McEwan and 

find the connections with the activity and the graphs 

submitted. 

 

Web search 

 

Nasa - Climate and Earth's Energy Budget 

http://earthobservatory.nasa.gov/Features/EnergyBalance/p

age1.php 

 



 

                   

Data centre overview - European Environment Agency 

http://www.eea.europa.eu/themes/climate/dc 

 

Greenhouse effect 

https://www.youtube.com/watch?v=sTvqIijqvTg 
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