


 
 

 

 
 
 

Sheet 7 

 

The sea: an altered system 

 
Introduction 

The hydrosphere phisical mechanisms are highly affected by the 

increasing green house effect. The media reflected this problem 

with the iconic image of a polar bear balancing on a small block of 

ice. This image is a fake: a mediatic fabrication that tries to 

forward, in a synthetic way, concepts like the increase of 

temperature, the ice melting and their tragic effects on life. The 

teachers job is to give a scientific meaning to this icon while 

making clear which are the phenomenons responsible to the 

changings taking place, also reporting the effects caused by 

hydrospheric alteration on human life;  all this is more important 

than the empathy caused by the image of an exotic animal. 

This sheet’s activities focus on the observation of what happens 

when the ice is melting and the water temperature raises (activity 

1 and 2), consequently shifting the attention (activity 3) to the fact 

that the input of sweet water from the continents to the sea has 

another tragic effect on the hydrosphere: the decrease of the sea 

density, a phenomenon that might dangerously weaken the natural 

system which determines the world climate. Activity 3 requires a 

tridimensional knowledge of the sea-currents structure on a global 

scale. 

 



 
 

 

 
 
 

Class activity 
 

1. The sea level raises 
 

Materials 

- water 

- ice cubes 

- PVC bottle, split the long way 

- Paper cups 

- 2 transparent cups 

 

Carrying out 

- Put some ice cubes in a transparent cup, then fill it with water 

(cup  A). 

- Set up a slide made with the half bottle leaning on the column 

made by the stack of paper cups. 

- rest the slide on a transparent cup filled with water to the top, 

(cup B) . 

- Place an ice cube at the top of the slide. 

-  Wait some time and see the result: the melting of the ice inside 

the water doesn’t cause any raising to the water level in cup A, 

While the melting of the the ice outside the water (“land”) makes 

the cup to overflow. 

 

2. The sea stretches 
 

Materials 

- Water 



 
 

 

 
 
 

- Transparent container, very narrow. 

- burner  

- kettle 

- fine-point marker 

 

Carrying out 

- Put the water inside the container and mark the level  reached 

- Pour the liquid inside the kettle, place the kettle on the burner for 

3-4 min; don’t reach boiling temperature. 

- Pour the liquid back to the container 

- Check the water level again, it will be higher than the previous 

one. 

 

3. Circulation alters 
 

Materials 

 

- 2 transparent containers  

- water 

- salt 

- ice-cube container 

- freezer 

- food colouring 

 

Carrying out 

 

- Melt 2 spoons of salt in 1 liter of hot water to reproduce salted 

water, similar to seawater 



 
 

 

 
 
 

- Colour the “seawater” with few drops of colouring  

- Freeze it in ice cubes 

- Repeat the procedure with tap water  (freshwater): colour it and    

freeze it 

- Fill the 2 containers with salted water 

- Add 1 ice cube of salted water in one container : you will get a 

simulation of what happens when salted water gets cooled in the 

north of the planet.  

- Put a freshwater ice cube in the second container: you will get a 

simulation of what might happen if Greenland ice would melt. The 

cold, not very dense water, in fact  doesn’t sink to the bottom, 

stopping this way the oceanic conveyor belt. 

 

Suggestions (storytelling/gamification) 
Starting from the map created on sheet 6, give one or more 

sections to different groups of students. Ask them to run a research 

giving them one mission: to explain, from their point of wiew, the 

global warming effects to their classmates . Regarding the 

thermohaline circulation, give the students a precise geographical 

location: a science station, placed in the middle of the sea, 

between Greenland ,Norway and Iceland, which is studying the 

big north atlantic current’s  “waterfall”. 

 

Transversality suggestions 

 

GEOGRAPHY: Find a map that indicates the risks of floodings in 

your country, according to the climate change scenarios. If it 

doesn’t exist, get the students to create an hypothetical one, 



 
 

 

 
 
 

studying the coastal altimetry and imagining a 30 cm sea raise (an 

optimistic forecast) or 100 cm sea raise (a more pessimistic one)  

in 2100. 

CINEMA  – Watch the movie, made in 2006, An Inconvenient 

Truth: What is the trick invented by Al Gore to dramatise the sea 

level raise in New York? Which are the real elements in the movie 

The Day after Tomorrow made in 2004, and which are the fiction 

ones? 

HISTORY – Find out what happened to the Gulf Stream 12.500 

years ago in the Younger Dryas era, and what happened to the 

climate. 

 

Websearch 

 

Global and European Sea Levels 
EEA figures and tables regarding the sea level rise. 

http://www.eea.europa.eu/data-and-maps/indicators/sea-level-rise-

2/assessment 

 

The sea warming (CHART) 
An EEA graph shows that in Europe, the sea is warming up faster 

than in the oceans. 

http://www.eea.europa.eu/data-and-maps/daviz/annual-average-

sea-surface-temperature-1#tab-chart_1 

 

The ice melting (VIDEO) 
The  ice melting of Columbia glacier (Alaska, USA) in a video 

created by Extreme Ice Survey project. 

https://vimeo.com/5414623 

http://www.eea.europa.eu/data-and-maps/daviz/annual-average-sea-surface-temperature-1#tab-chart_1
http://www.eea.europa.eu/data-and-maps/daviz/annual-average-sea-surface-temperature-1#tab-chart_1
https://vimeo.com/5414623


 
 

 

 
 
 

 

Sea level rise (VIDEO) 
A  NASA video published in 2015. 

http://www.livescience.com/51990-sea-level-rise-unknowns.html 

 

The Gulf Stream Explained 
The thermohaline circulation, The Gulf Stream and the climate 

change impacts explained in few minutes (subtitles in 15 

languages). 
https://www.youtube.com/watch?v=UuGrBhK2c7U 
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