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News
Livermore, California: 9-Apr-2007 17:00 Eastern US Time
Uncool trees

Planting new trees in certain parts of the planet may warm the Earth, according to a new study.

The research was led by Govindasamy Bala. He is an atmospheric scientist at Lawrence Livermore National Laboratory. It appears in the April 9-13 online edition of the Proceedings of the National Academy of Sciences.

Planting and preserving forests in the tropics, on the other hand, is likely to slow global warming.

The new study looks at the effects of large-scale deforestation on climate and the carbon cycle. It uses an interactive, 3-dimensional, climate-carbon model. 

The model showed that more trees in mid-latitudes, like the United States and most of Europe, would create slight benefits. But extra trees in the forests of Canada, Scandinavia and Siberia could make things worse.

Forests affect climate in three different ways. They absorb the greenhouse gas carbon dioxide from the atmosphere. This helps stop the planet from warming. They evaporate water to the atmosphere and increase cloudiness. This helps keep the planet cool too.

But the third effect arises because forests are dark and absorb sunlight. This is called the albedo effect. Unlike the other two this helps warm the Earth. 

The new study shows that only tropical forests are strongly helpful in helping slow global warming, Bala said. 

It is a win-win situation in the tropics, he added. Trees there absorb carbon dioxide. They also create clouds that cool the planet. “In other locations, the warming from the albedo effect either cancels or exceeds the net cooling from the other two effects.”

Other researchers from the Carnegie Institution, Stanford and Université Montpellier II, France also contributed to the report.

The authors state firmly that cutting down trees outside the tropics should not be seen as a way to lessen climate change. 

Preserving ecosystems is one of the main goals of preventing global warming, said Ken Caldeira. He is at the Carnegie Institution and is a co-author of this report. “The destruction of ecosystems to prevent global warming would be a counterproductive and perverse strategy.

“Apart from their role in altering the planet's climate, forests are valuable in many other aspects,” Bala said. 

Forests provide natural habitat to plants and animals. They preserve biodiversity. They produce valuable timber and firewood. They protect watersheds and help prevent oceans turning acid.

Broad goals should be pursued when planning responses to global challenges, Caldeira said. “It is important to avoid narrow criteria that may lead to environmentally harmful consequences.”

675 words

Flesch reading ease: 51

Flesch-Kincaid Grade level: 9.1

Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow – which are known collectively as directed activities related to texts (DARTs) – pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
absorb
take in; swallow up

2
albedo
reflectivity; the fraction of light or other radiation reflected by an object

3
atmosphere
the mixture of gases that surround the Earth

4
biodiversity
the number and variety of living things

5
carbon cycle
how carbon circulates around the natural world

6
carbon dioxide
a gas present at low levels in the atmosphere. It is produced by burning fossil fuels. It is a greenhouse gas.

7
carbon footprint
the effect that human activities have on the climate in terms of the total amount of greenhouse gases produced, measured in units of carbon dioxide

8
climate
average weather over a long period

9
conclude
decide by reasoning

10
consequence
thing that happens as a result of something

11
counterproductive
making a goal or objective less likely

12
criteria
standards on which a judgement or decision can be based

13
criterion
singular of criteria

14
deforestation
destruction of forests

15
ecosystem
a community of living things acting on each other and their environment

16
effective
producing the effect that is wanted

17
environment
all the factors, such as soil, climate, other lifeforms, that affect a living thing or community

18
environmentally
on the environment

19
evaporate
change from liquid into vapor

20
global warming
an increase in average temperature over the whole Earth

21
greenhouse gas
a gas in the atmosphere that traps heat and contributes to global warming. The main greenhouse gases are water vapour, carbon dioxide and methane.

22
habitat
the place or environment where a plant or animal normally lives and grows

23
interactive
refers to programs that respond to the user, taking instructions and giving feedback

24
latitude
distance from the equator measured in degrees

25
location
place where something is

26
model
a set of equations that can be solved, usually on a computer, to learn how something behaves. Short for “mathematical model”.

27
net
overall

28
perverse
contrary; not right or proper or good

29
preserve
cause to last; keep unaltered

30
promote
advertise; make publicity for; try to sell

31
radiation
particles or waves that carry energy and are given out by something

32
rainforest
dense forest usually found on or near the equator where the weather is hot and wet. Around 40% of all animal and plant species on Earth live in the rainforests.

33
strategy
general plan formed to achieve certain aims

34
tropics
parts of the Earth that lie just north and south of the equator, specifically between the Tropic of Cancer and Tropic of Capricorn

35
vapor
gas (Technically the difference between a vapor and a gas is that a vapor can be turned to liquid by pressure alone, without lowering the temperature.)

36
watershed
the total land area from which water drains into a particular stream or river

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, but not necessarily in the right order, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
absorb
gas (Technically the difference between a vapor and a gas is that the former can be turned to liquid by pressure alone, without lowering the temperature.)


2
albedo
singular of criteria


3
atmosphere
the mixture of gases that surround the Earth


4
biodiversity
take in; swallow up


5
carbon cycle
destruction of forests


6
carbon dioxide
dense forest usually found on or near the equator where the weather is hot and wet. Around 40% of all animal and plant species on Earth live in the rainforests.


7
carbon footprint
making a goal or objective less likely


8
climate
parts of the Earth that lie just north and south of the equator, specifically between the Tropic of Cancer and Tropic of Capricorn


9
conclude
the number and variety of living things


10
consequence
producing the effect that is wanted


11
counterproductive
general plan formed to achieve certain aims


12
criteria
the total land area from which water drains into a particular stream or river


13
criterion
the effect that human activities have on the climate in terms of the total amount of greenhouse gases produced, measured in units of carbon dioxide


14
deforestation
a gas in the atmosphere that traps heat and contributes to global warming. The main greenhouse gases are water vapour, carbon dioxide and methane.


15
ecosystem
the place or environment where a plant or animal normally lives and grows


16
effective
overall


17
environment
change from liquid into vapor


18
environmentally
refers to programs that respond to the user, taking instructions and giving feedback


19
evaporate
all the factors, such as soil, climate, other lifeforms, that affect a living thing or community


20
global warming
distance from the equator measured in degrees


21
greenhouse gas
a community of living things acting on each other and their environment


22
habitat
place where something is


23
interactive
a gas present at low levels in the atmosphere. It is produced by burning fossil fuels. It is a greenhouse gas.


24
latitude
average weather over a long period


25
location
decide by reasoning


26
model
a set of equations that can be solved, usually on a computer, to learn how something behaves. Short for “mathematical model”.


27
net
particles or waves that carry energy and are given out by something


28
perverse
how carbon circulates around the natural world


29
preserve
on the environment


30
promote
reflectivity; the fraction of light or other radiation reflected by an object


31
radiation
an increase in average temperature over the whole Earth


32
rainforest
standards on which a judgement or decision can be based


33
strategy
thing that happens as a result of something


34
tropics
advertise; make publicity for; try to sell


35
vapor
contrary; not right or proper or good


36
watershed
cause to last; keep unaltered


Activity 2

Comprehension 

1. Planting trees is often seen as a way of slowing down climate change. So one of the results of this study is surprising. Which one?

2. In which parts of the world do trees help the problem of climate change?

3. What type of study was this: did it a) make observations in the world b) set up an experiment in the lab, or c) create a computer model and use data from the real world to explore different possibilities?

4. What did the model find would be the effect of planting trees in places like Europe or the United States?

5. What effect did the model find that trees in Canada and other northern countries would have?

6. Forests affect climate in three different ways. Two of these help to cool the planet and one helps warm it. State which helps to warm the planet.

7. Explain in one sentence how this works.

8. Choose one of the other two effects of forests on climate that help to prevent climate change, and explain how it works.

9. The results of this study might be used to suggest that we should cut down forests in northern countries. Why?

10. Do the scientists think it would be a good idea to cut down northern forests?

11. In your own words what are their reasons?

12. Caldeira says that cutting down northern forests to prevent global warming would be “counterproductive and perverse”. In your own words what does this mean?

13. State three ways in which forests are very valuable aspects of the natural world – apart from any effect they might have on climate change.

14. Explain what Caldeira means when he says that it is important to avoid “narrow criteria”.

Activity 3

Find the missing word
Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Uncool trees

Planting new trees in certain parts __ the planet may warm the Earth, according to a ___ study.

The research was led by Govindasamy Bala. He is __ atmospheric scientist at Lawrence Livermore National Laboratory. It appears __ the April 9-13 online edition of the Proceedings of ___ National Academy of Sciences.

Planting and preserving forests in the _______, on the other hand, is likely to slow ______ warming.

The new study looks at the effects of large-scale _____________ on climate and the carbon cycle. It uses an ___________, 3-dimensional, climate-carbon model. 

The model showed that more _____ in mid-latitudes, like the United States and most of ______, would create slight benefits. But extra trees in ___ forests of Canada, Scandinavia and Siberia could make things _____.

Forests affect climate in three different ways. They absorb ___ greenhouse gas carbon dioxide from the atmosphere. This helps ____ the planet from warming. They evaporate water to the __________ and increase cloudiness. This helps keep the planet cool ___.

But the third effect arises because forests are dark ___ absorb sunlight. This is called the albedo effect. Unlike ___ other two this helps warm the Earth. 

The new _____ shows that only tropical forests are strongly helpful in _______ slow global warming, Bala said. 

It is a win-win _________ in the tropics, he added. Trees there absorb carbon _______. They also create clouds that cool the planet. ___ other locations, the warming from the albedo effect either _______ or exceeds the net cooling from the other two _______.”

Other researchers from the Carnegie Institution, Stanford and Université ___________ II, France also contributed to the report.

The authors state ______ that cutting down trees outside the tropics should not __ seen as a way to lessen climate change. 

Preserving __________ is one of the main goals of preventing global _______, said Ken Caldeira. He is at the Carnegie ___________ and is a co-author of this report. “The destruction __ ecosystems to prevent global warming would be a counterproductive ___ perverse strategy.

“Apart from their role in altering the planet's _______, forests are valuable in many other aspects,” Bala ____. 

Forests provide natural habitat to plants and animals. ____ preserve biodiversity. They produce valuable timber and firewood. They _______ watersheds and help prevent oceans turning acid.

Broad goals should __ pursued when planning responses to global challenges, Caldeira said. ___ is important to avoid narrow criteria that may lead __ environmentally harmful consequences.”
These are all the words that belong in the blanks:
“In, “It, an, and, and, atmosphere, be, be, cancels, climate, deforestation, dioxide, ecosystems, effects, Europe, firmly, global, helping, in, Institution, interactive, Montpellier, new, of, of, protect, said, situation, stop, study, the, the, the, the, They, to, too, trees, tropics, warming, worse

Answer Key:

Uncool trees

Planting new trees in certain parts of the planet may warm the Earth, according to a new study.

The research was led by Govindasamy Bala. He is an atmospheric scientist at Lawrence Livermore National Laboratory. It appears in the April 9-13 online edition of the Proceedings of the National Academy of Sciences.

Planting and preserving forests in the tropics, on the other hand, is likely to slow global warming.

The new study looks at the effects of large-scale deforestation on climate and the carbon cycle. It uses an interactive, 3-dimensional, climate-carbon model. 

The model showed that more trees in mid-latitudes, like the United States and most of Europe, would create slight benefits. But extra trees in the forests of Canada, Scandinavia and Siberia could make things worse.

Forests affect climate in three different ways. They absorb the greenhouse gas carbon dioxide from the atmosphere. This helps stop the planet from warming. They evaporate water to the atmosphere and increase cloudiness. This helps keep the planet cool too.

But the third effect arises because forests are dark and absorb sunlight. This is called the albedo effect. Unlike the other two this helps warm the Earth. 

The new study shows that only tropical forests are strongly helpful in helping slow global warming, Bala said. 

It is a win-win situation in the tropics, he added. Trees there absorb carbon dioxide. They also create clouds that cool the planet. “In other locations, the warming from the albedo effect either cancels or exceeds the net cooling from the other two effects.”

Other researchers from the Carnegie Institution, Stanford and Université Montpellier II, France also contributed to the report.

The authors state firmly that cutting down trees outside the tropics should not be seen as a way to lessen climate change. 

Preserving ecosystems is one of the main goals of preventing global warming, said Ken Caldeira. He is at the Carnegie Institution and is a co-author of this report. “The destruction of ecosystems to prevent global warming would be a counterproductive and perverse strategy.

“Apart from their role in altering the planet's climate, forests are valuable in many other aspects,” Bala said. 

Forests provide natural habitat to plants and animals. They preserve biodiversity. They produce valuable timber and firewood. They protect watersheds and help prevent oceans turning acid.

Broad goals should be pursued when planning responses to global challenges, Caldeira said. “It is important to avoid narrow criteria that may lead to environmentally harmful consequences.”

Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims/reasons for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonize too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.
Answer Key: (This is an illustrative set of choices. There are many others.)

Uncool trees

Planting new trees in certain parts of the planet may warm the Earth, according to a new study.

The research was led by Govindasamy Bala. He is an atmospheric scientist at Lawrence Livermore National Laboratory. It appears in the April 9-13 online edition of the Proceedings of the National Academy of Sciences.

Planting and preserving forests in the tropics, on the other hand, is likely to slow global warming.

The new study looks at the effects of large-scale deforestation on climate and the carbon cycle. It uses an interactive, 3-dimensional, climate-carbon model. 

The model showed that more trees in mid-latitudes, like the United States and most of Europe, would create slight benefits. But extra trees in the forests of Canada, Scandinavia and Siberia could make things worse.

Forests affect climate in three different ways. They absorb the greenhouse gas carbon dioxide from the atmosphere. This helps stop the planet from warming. They evaporate water to the atmosphere and increase cloudiness. This helps keep the planet cool too.

But the third effect arises because forests are dark and absorb sunlight. This is called the albedo effect. Unlike the other two this helps warm the Earth. 

The new study shows that only tropical forests are strongly helpful in helping slow global warming, Bala said. 

It is a win-win situation in the tropics, he added. Trees there absorb carbon dioxide. They also create clouds that cool the planet. “In other locations, the warming from the albedo effect either cancels or exceeds the net cooling from the other two effects.”

Other researchers from the Carnegie Institution, Stanford and Université Montpellier II, France also contributed to the report.

The authors state firmly that cutting down trees outside the tropics should not be seen as a way to lessen climate change. 

Preserving ecosystems is one of the main goals of preventing global warming, said Ken Caldeira. He is at the Carnegie Institution and is a co-author of this report. “The destruction of ecosystems to prevent global warming would be a counterproductive and perverse strategy.

“Apart from their role in altering the planet's climate, forests are valuable in many other aspects,” Bala said. 

Forests provide natural habitat to plants and animals. They preserve biodiversity. They produce valuable timber and firewood. They protect watersheds and help prevent oceans turning acid.

Broad goals should be pursued when planning responses to global challenges, Caldeira said. “It is important to avoid narrow criteria that may lead to environmentally harmful consequences.”

Activity 5
Topics for group discussion or pupil presentations

A. 

In groups students should discuss the logic and science of this story, which is not entirely explained by the writer. The key paragraphs they should focus on are the following:

‘Forests affect climate in three different ways. They absorb the greenhouse gas carbon dioxide from the atmosphere. This helps stop the planet from warming. They evaporate water to the atmosphere and increase cloudiness. This helps keep the planet cool too.

But the third effect arises because forests are dark and absorb sunlight. This is called the albedo effect. Unlike the other two this helps warm the Earth. 

The new study shows that only tropical forests are strongly helpful in helping slow global warming, Bala said. 

It is a win-win situation in the tropics, he added. Trees there absorb carbon dioxide. They also create clouds that cool the planet. “In other locations, the warming from the albedo effect either cancels or exceeds the net cooling from the other two effects.”’

The question for students to tackle is as follows: 

Forests have three relevant effects: 1) they absorb carbon dioxide, 2) they create clouds, 3) they absorb more energy from the sun, by being dark.

The first two of these help to tackle global warming. The third makes things worse. 

The balance of these three alters with latitude, in such a way that the third becomes greater than the other two in northern countries. In the tropics the effects of the first two are greater than the third. 

What exactly is going on here? How does each of the three effects of forests change with latitude, and why?

Students should brainstorm ideas, discuss them in groups, then research on the Internet to try to decide which is true. (A good search tool, which looks at a carefully selected set of science and education websites is at  http://www.realscience.org.uk/findmore.html)

B.

The story raises an interesting possibility for student discussion in groups. According to the new research, forests in northern countries are actually making global warming worse. 

Should we therefore cut down these forests? If not why not?

 Links to free activities, resources and lessons

1. http://www.pbs.org/now/classroom/globalwarming.html “Is human activity bringing about alarming global warming and related catastrophes? Or is such thinking a myth brought about by flawed or incomplete science?” Detailed lesson and resources from PBS.

2. http://www.teachersdomain.org/resources/ess05/sci/ess/watcyc/lp_global1/ “Changes to Earth's global climate have had and will have major consequences for life on Earth. Using evidence preserved in ice for tens of thousands of years, scientists are searching for an understanding of the history of Earth's climate changes in order to predict what the future holds for life on the planet. In this lesson, students learn about ways in which we study past climate change, and reflect on the present condition of Earth's climate.” Detailed lesson and resources from Teachers’ Domain (simple registration required)

3. http://www.teachersdomain.org/resources/ess05/sci/ess/watcyc/lp_global2/index.html “Climate changes have occurred throughout Earth's history, with dramatic consequences to the organisms that live there. Although some climate changes are a part of Earth's natural cycles, others are the byproduct of human activity… In this lesson, students conduct an experiment to learn about CO2 levels in different gases. Then they reflect on CO2 production on a global scale. They also look at evidence of global warming in our environment, and consider their own role.” 

4. http://www.realclimate.org/index.php/archives/2006/02/ “In the past few years several attempts have been made to assess changes in the Earth’s planetary albedo, and claims of global dimming and more recently brightening have been debated in journal articles and blogs.”

5. http://icp.giss.nasa.gov/education/cloudintro/ “This site gives students an opportunity to explore storm clouds and climate change through the use of NASA climate research data obtained through satellite imaging. The challenge is to investigate actual scientific research data on clouds and storms, and make the resulting observations and interpretations available to NASA research scientists for review.”

6. http://www.epa.gov/climatechange/kids/index.html Climate change for kids.

7. http://www.strategies.org/docs/StickySituation_May02.pdf  “Inquiry-based, classroom activity which explores the impact of climate change and variability on forests… The scenario invites students to examine higher level issues of climate variability and change, by creating a practical, scientifically-sound model to address specific points of a localized situation.”

8. http://profhorn.aos.wisc.edu/wxwise/radiation/tez.html  This applet lets students explore how emissivity, albedo and solar output affect temperature throughout the atmosphere. There are controls for adjusting atmospheric emissivity, planetary albedo, and the solar constant. 

Daily tip for science class discussions and groupwork

“When we turn to the discourse of science classrooms we witness that the predominant form of talk is what is typically called the IRE sequence: Initiation, where the teacher asks a question; Response, where the pupil gives an answer; and Evaluation, where the teacher evaluates the pupil’s response and then typically moves on to another theme. Although useful for certain purposes, this type of verbal interaction in the science classroom does not promote extended discussions where pupils’ ideas can be projected into the public domain and where the teacher or other pupils can negotiate and resolve ideas.”
Erduran, S. (2007) Argument, discourse and interactivity. School Science Review,  88 (324), pp. 29-30
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