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Climate Change Learning Nutshell
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C3: The retreat of the
Sarennes Glacier in the
French Alps

There is an important link between glaciers
and climate change. As the global temperature km?
rises, glaciers melt and the water flows into the

sea, pushing up sea levels across our planet. 1974 0.83
More than 300 glaciers have been measured at 1976 0.80
one time or another since 1946.

Surface area
of glacier in

1978 0.78
1980 0.74

Mountain glaciers and smaller ice caps make
up only 4% of the total land ice area. However,
melting ice may have contributed to as much 1982 0.70
as 30% of sea level change in the 20th century.
The data in the table are taken from a small
glacier called the Sarennes, in the French Alps. 1986 0.62

The data show the surface area of the glacier 1988 0.58
from 1970 to 1999. 1990 0.54

Below are the same data as in the table, shown
1992 0.50
as a graph.
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1984 0.66

Sarrenes Glacier, French Alps

Surface area of glacier in km?
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(Source: Dyurgerov, M. 2002, updated 2005. Glacier mass balance and regime measurements and analysis, 1945-2003, edited by M. Meier and
R. Armstrong. Boulder, CO: Institute of Arctic and Alpine Research, University of Colorado. Distributed by National Snow and Ice Data Center,
Boulder, CO.)




Climate change Activity 1.1
Building an action model of the carbon cycle [side 1]
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C2: Glacier retreat in the
North Cascades National Surface area

of glacier in

Park, Washington State, km?
USA 2.80

There is an important link between glaciers 273
and climate change. As the global temperature 2.73
rises, glaciers melt and the water flows into the 272
sea, pushing up sea levels across the planet.
More than 300 glaciers have been measured
since 1946. 2.55

Mountain glaciers and smaller ice caps make 2.54
up only 4% of the total land ice area. However,

melting ice may have contributed to as much as
30% of sea level change in the 20th century. 2.52

2559,

2.53

The data in the table are taken from a small 2.51
glacier in the USA. The glacier is called ‘South 2.50
Cascade’. It is located in the North Cascades
National Park, Washington State, USA. These 2.09
data show the surface area of the glacier from 2.05
1970 to 1999.

2.01
1.97

Below are the same data as in the table, shown
as a graph.

4 N
South Cascade Glacier, US

(Source: Dyurgerov,
M. 2002, updated
2005. Glacier mass
balance and regime
measurements and
analysis, 1945-2003,
edited by M. Meier
and R. Armstrong.
Boulder, CO: Institute
of Arctic and Alpine
Research, University of
Colorado. Distributed
by National Snow
and Ice Data Center,
Boulder, CO.)

Surface area of glacier in km?






[blank page]

Pupil cards for group A

	1 Plants
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	Rules

Take 6 carbon from the atmosphere

Give 2 carbon back to the atmosphere

Give 3 carbon to animals

Give 1 carbon to the soil

	2 Atmosphere
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	Rules

Take 2 carbon from plants

Take 2 carbon from animals

Take 2 carbon from the soil

Give 6 carbon to plants

	3 Animals
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	Rules

Take 3 carbon from plants

Give 2 carbon to the atmosphere

Give 1 carbon to the soil

	4 Soil
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	Rules

Take 1 carbon from animals

Take 1 carbon from plants

Give 2 carbon to the atmosphere


Pupil cards for group B

	5 Respiration by plants
[image: image8.jpg]C1: Breaking temperature
records

Scientists and mathematicians work out the
average global temperature each month. They
have been doing this since 1880.

Every so often the global temperature for a
particular month is higher than it has ever
been for that month, so that becomes the
current record. The chart below shows that
the current records for each month have all
occurred since 1997.

Because scientists are concerned about
global warming, they are interested in how
much higher the temperature is getting.
Mathematicians and scientists choose a base
line figure for temperature and then work out
the difference from that base line.

This allows the temperature increase to be
shown clearly.

The base line used in this chart is the average
global temperature between 1880 and 2004.
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Record Global Monthly Temperature,
1880 - 2004

Difference from baseline
temperature (°C)
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(Data source: University of East Anglia, Climatic Research Unit
http://www.cru.uea.ac.uk/ftpdata/tavegl2v.dat)






	Rules

Do not hold onto carbon.

Only pass carbon from plants to atmosphere.
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B: Carbon dioxide
readings from Hawaii

Carbon dioxide occurs naturally in the air.
The amount of carbon dioxide in the air is very
small, so it is measured in parts per million.

Since 1958, air samples have been collected at
Mauna Loa Observatory in Hawaii, and the CO,
concentrations measured. These data are the
longest continuous record of atmospheric CO,
concentrations in the world.

Scientists and technicians take the
measurements each month and keep records.
They work with mathematicians to calculate
an average for the year.

The graph below shows the atmospheric
carbon dioxide at Mauna Loa from 1958 to
2010.

The red line shows the monthly readings, and
the black line shows the trend line of annual
averages.
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Atmospheric CO, at Mauna Loa Observatory

PARTS PER MILLION

1960 1970 1980 1990 2000
YEAR

b

(Source: C.D. Keeling, T.P. Whorf and the Carbon Dioxide Research Group, Scripps
Institution of Oceanography (SI10), University of California, La Jolla, California USA
92093-0444 June 2004)




6 Respiration by animals


	Rules

Do not hold onto carbon.

Only pass carbon from animals to atmosphere.
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Al: Carbon dioxide
readings from the Siple
ice core

Carbon dioxide occurs naturally in the air.
The amount of carbon dioxide in the air is very

small, so it is measured in parts per million
(ppm). 1754-1776 | 279

Year CO, parts per
million

Measurements of carbon dioxide over long 1794-1819 280
periods of time can be taken from tiny air 1814-1836 284
bubbles trapped in ice in the polar regions or
glaciers. An ice core removes a section of snow 1842-1864 288
and ice which has built up over many years. 1883-1905 297
The ice has trapped air bubbles from previous
time periods.

1903-1925 300

Ice cores are taken from many places around 1921-1943 306
the world, for example from Greenland, from 1938-1960 311
glaciers in Europe, from sea ice in the Arctic,
and from land ice in Antarctica.

1947-1969 312
1954-1976 318

The data in the table are from air bubbles in
a 200 m ice core. This was removed from the 1962-1983 328
Siple Ice Station in West Antarctica in the early
1980s. The same data are shown as a graph.
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CO, measurements from Siple ice core

CO, parts per milliom

Data from an article by A. Neftel, E. Moor, H. Oeschger, and B. Stauffer. 1985.
Evidence from polar ice cores for the increase in atmospheric CO, in the past two
centuries. Nature 315:45-47)




7 Respiration by decomposers

	Rules

Do not hold onto carbon.

Only pass carbon from soil to atmosphere.

	8 Photosynthesis
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	Rules

Do not hold onto carbon.

Only pass carbon from atmosphere to plants.

	9 Feeding by animals



	Rules

Do not hold on to carbon.

Only pass carbon from plants to animals.

	10 Death of plants



	Rules

Do not hold on to carbon.

Only pass carbon from plants to soil.

	11 Animal waste and death


	Rules

Do not hold on to carbon.

Only pass carbon from animals to soil.


Fill in the table below to show how natural processes move carbon around the carbon cycle. Use processes 1–7 more than once if you need to. Now add human activities that move carbon. Write these into the third column.  

1. Respiration by plants
5. Feeding by animals

2. Respiration by animals
6. Death of plants

3. Respiration by decomposers
7. Photosynthesis

4. Waste and death of animals
	Carbon store
	Natural process
	Human activity 

	Plants

	Take carbon from the atmosphere
	
	

	Give carbon to the atmosphere
	
	

	Give carbon to animals
	
	

	Give carbon to the soil
	
	

	Atmosphere

	Take carbon from plants
	
	

	Take carbon from animals
	
	

	Take carbon from decomposers
	
	

	Take carbon from the soil
	
	

	Give carbon to plants
	
	

	Animals

	Take carbon from plants
	
	

	Give carbon to the atmosphere
	
	

	Give carbon to the soil
	
	

	Soil

	Take carbon from animals
	
	

	Take carbon from plants
	
	

	Give carbon to the atmosphere
	
	


Recording sheet
	Questions from text 

1 …

Answer …

2 …

Answer …



	Questions from tables and graphs

1 …

Answer …

2 …

Answer …

3 …

Answer …




	Summary statement


	Data supporting statement


	Revised statement

	Additional data
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A2: Temperature
readings in the northern
hemisphere

Scientists take regular and frequent
temperature measurements at many different
locations. They calculate an average for the
whole year across each hemisphere. Because
scientists are concerned with global warming, -0.48
they are interested in how much higher the
temperature is getting. Mathematicians
and scientists choose a base line figure for -0.06
temperature and then work out the difference 0.02
from that base line. This allows any increase to
be shown clearly.

Temperature
difference

-0.36

-0.28

0.03

The table shows the average temperature 0.09
difference in the northern hemisphere every -0.20
10 years from 1902 to 2002.

-0.01

The base line used here is the average
temperature during the period from 1961 to 0.12
1990. 0.60

Below are the same data as in the table,
shown as a graph.

(Data source: ‘Climate
. - over past millennia
Northern hemisphere temperature difference e 6 AT
Vol. 42, No. 2, RG2002,
0.8 - doi:10.1029/2003RG000143,
6 May 2004, P.D. Jones
Climatic Research Unit
0.6 School of Environmental
Sciences University of East
0.4 Anglia Norwich, UK and
M.E. Mann Department of
0.2 Environmental Sciences,
- University of Virginia,

Charlottesville VA, USA.)
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Average teamperature difference in °C
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You need to convince your community of the value of installing a wind farm. 
Overview of the challenge 

a 
Identify a suitable community for wind-powered energy in your region (roughly 5000 people). 

b 
Work out how many wind turbines you would need to supply them with energy. 

c 
Identify the site(s) where the turbines might be located. 

d 
Plan an exhibition for the town hall to gain public support for your proposal. 

Exhibit brief

a 
Construct an exhibit that proposes a wind farm site in your area. Design the exhibit to be displayed in a 3D cabinet measuring 60 cm x 60 cm x 30 cm. 

b 
The exhibit must display accurate STEM information and data (research into turbines is needed). 

c 
The exhibit must include a map showing where the turbines would be located in your borough. Justify your choice of sites for the turbines.

d 
The exhibit must aim to convince local people of short and long term benefits, by referring to closed loop ideas. 

Criteria

Your project will be judged on how effectively you organise your work. The following criteria will be used to judge your group’s work. 

1 
Did you produce a clear project plan?

2 
Was everyone in the team given an appropriate role? 

3 
Did the planning of tasks allow the group to carry out the exhibit brief provided? 

4 
Did everyone finish their tasks on time? 

5 
Did other members of the group help when people fell behind?

Planning

a 
Choose from planning tools 1 and 2 (shown on the pupil slides) to plan the work on your exhibit.

b 
Once you have made your plan, swap feedback on your plans with another group.

Once your plan has been approved, carry out your tasks, making sure you keep to time.

Giving and receiving feedback

a 
Pair up with another group to give and receive feedback on the success of your group’s planning and carrying out.

b 
Refer to the criteria and exhibit brief when giving feedback. 

c 
Back in your own group, write down three key points for how you could improve your planning and carrying out a group project.

d 
Use your Learning Nutshell:

· to record your personal learning from this pod

· to suggest what you want to find out more about. 
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