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Engineering our climate

Lesson Plan: Lesson 1 - What is plan B?

Lesson title: What is plan B?

Lesson aim: To introduce the idea of geo-engineering as a way of reducing the potential impacts of global
warming

Lesson objectives:
¢ To examine a range of ways in which the climate could be engineered.
e To challenge the concept of geo-engineering.
e To understand that geo-engineering is not a ‘solution’ to global warming but could be a means of reducing
the potential impacts.

Learning activities/tasks: Time

Starter: [Use the PowerPoint Slide 1 if there is an IWB]
What is the best way to save the world? 10mins
If annual emissions continue to increase by current rate global temperatures could rise by 5.5 degrees C
by 2100.

With this fact in mind students use the Times article Climate Change: Ten ways to save the world to
choose their top three solutions and give reasons for their decisions along with their own suggestions.
[PowerPoint Slide 2 & Slide 3]

The idea of geo-engineering is then briefly introduced by the teacher.

Students as a class group decide which of the options on The Times list constitute geo-engineering
techniques.

Main activity: (30mins total)

Before the lesson starts ensure on each table there are 7 completed resources sheets for
each student lying face down. On the back of every sheet the teacher must have written a
number 1-7, each number corresponding to atechnique. Students are not to touch these until
told to.

Techniques and their corresponding numbers:

1 = ocean fertilization 4 = sulphur screens 7 = space mirrors
2 = artificial trees 5 = increasing reflectivity
3 = carbon capture storage 6 = increasing cloud reflectivity

Crazy but true
Students in 7 groups, or smaller depending on class size —no one should be working on their
own.

5mins

1. Each group is given one of the blank resource sheets for one of the 7 geo-engineering techniques (if
class is too small some groups may have more than one sheet)

Students need to read what each technique is and then discuss quietly in their groups:
a) how they think this works as a geo-engineering technique, i.e., what does it do?

b) what they think the positive and negative effects of each technique are

and note them down in the spaces on the sheet.

During this time the teacher goes around the class to check all groups have come up with a good
idea for how the technique works and clarifies understanding of the science in particular.

2. Each group to quickly go through their technigues explaining to the class what it is and what they
think are the positives and negatives. After the group has explained their technique and given their
answers other groups have the opportunity to add anything they’ve thought of that hasn’t been
mentioned.

At this point students can turn over the corresponding completed sheet and add any of their own

15mins
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additional ideas.
Once each group has gone through their technique all the students should end up with 7 completed
resource sheets turned over, with any additional notes written on.

3. Carbon sequestration and solar radiation modification are explained to class. Students quickly
label or colour code which technique is which on their sheets. 10mins
Teacher asks the students to decide how they would choose a technique if they were a government.
Students should come up with: cost/ effectiveness, time scale/visual impact/ impact on others,
ecosystems etc. — write them on the board
Teacher asks 3 questions the groups have to answer:

e Which they think would be the most expensive
¢ Which they think would be most effective
o If they were a government which one would they choose and why

Students have couple of minutes to discuss their answers and then each group gives the class their
answers.

Following their answers, using the New Scientist Cost effectiveness diagram (either in printed
format or on IWB) the class can be shown how the techniques have been rated and assess their
judgements against ‘official’ ones.

4. Challenge the concept [PowerPoint Slide 4] _
In their groups students think of at least two questions to which they would want to know the answer | 10mins
to before they were convinced that geo-engineering is a real option. These could include issues that
are economic, environmental, political, social, and ethical. Students write these down on paper and
place them in the hat (or pile on table). Pick questions out and discuss why the question was raised
and consider what the answer might be. The idea is to challenge the concept and understand that it
is complex. Reiterate there is no right or wrong answer, and there lies the difficulty.

Plenary: .
[PowerPoint Slide 5, 6 & 7] 10mins
Vote with your feet
Pose a number of ‘big’ questions that students must answer by moving to one side of the room for
yes and the other for no or somewhere in between. Students must be prepared to justify their
position when challenged.

Questions could include: (change the PowerPoint as appropriate)
o Are the dangers associated with geo-engineering too great?
¢ Do the consequences of geo-engineering outweigh the threat that continued global warming
poses?
e Will geo-engineering save the world?

Resources
o Times Climate Change: Ten ways to save the world
e One blank resource sheet on each of the seven geo-engineering techniques (7 sheets in total)
e Class set of completed resource sheets on the seven geo-engineering techniques (one of each for
each student with numbers written on the back)
Techniques and their corresponding numbers:

1 = ocean fertilization 4 = sulphur screens 7 = space mirrors
2 = artificial trees 5 = increasing reflectivity
3 = carbon capture storage 6 = increasing cloud reflectivity

e PowerPoint ‘What is geo-engineering?’

¢ New Scientist Cost effectiveness diagram

o Plan B for Planet Earth - BBC Earthwatch Blog
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