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Objectives
•	 Students understand that gases in the Earth's 

atmosphere affect climate.
•	 Students will examine and analyze trends in CO2 

levels.
•	 Students will learn how an increase in temperature 

can affect humans and ecosystems.

Assessment
To assess their understanding of the relationship be-
tween CO2 and climate, ask students to write a paragraph 
describing what they learned from the graphing activity 
and the interviews.

Subjects
•	 Science
•	 Math
•	 Social Studies
•	 Language Arts

Concepts (from PLT Conceptual Framework)
•	 Altering the environment affects all life forms, 

including humans, and the interrelationships that 
link them. (2.2)

•	 When the Earth is studied as an interacting eco-
logical system, every action, regardless of its scale, 
affects the biosphere in some way. (4.3)

•	 Ecosystems change over time through patterns of 
growth and succession. They are also affected by 
other phenomenon such as disease, insects, fire, 
weather, climate and human intervention. (5.4)

•	 Our increasing knowledge of the Earth's ecosys-
tems influences strategies used for resource man-
agement and environmental stewardship. (5.5)

Skills
•	 analyzing
•	 determining cause and effects
•	 discussing 

•	 identifying relationships and patterns
•	 researching

Materials
•	 copies of student pages (optional)
•	 graph paper (optional)

Time Considerations
Preparation: 10 minutes
Activity: two to three 50-minute class periods

Background
Beginning late in the 18th century, human activities 
have changed the composition of the atmosphere, 
influencing the Earth's climate. This is known as global 
climate change.

What's the difference between weather and climate?
Weather is what is happening outside at any particular 
moment in time. It may include daily or even hourly ac-
counts of temperature, rainfall, cloud cover, humidity 
and other variables.

Activity 1
Climate Basics
Guatemala

The Earth's climate is changing due to an increase of carbon dioxide (CO2) in the atmosphere. In 
this activity, students will explore the relationship between CO2 and climate by graphing changes 
in atmospheric CO2 over a 50-year period. They will also interview family members or neighbors 
to find out whether they have observed any climate changes in the area.

Overview
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In contrast, climate is what you might generally expect 
to happen based on long-term weather patterns. What 
is considered "normal" for the climate is often calcu-
lated using averages over a period of 30 years.

The Earth's climate system is complex. It is affected 
not only by what happens in the atmosphere (the 
air), but also what happens on land, in the oceans, in 
forests and other ecosystems, and in glaciers and ice 
caps.

What is carbon dioxide (CO2)?
Carbon dioxide is a gas found in Earth's atmosphere. 
Each carbon dioxide molecule is made up of one part 
carbon (C) and two parts oxygen (O), thus it is often 
written CO2.

What does CO2 have to do with climate?
One important element of global climate is the amount 
of so-called greenhouse gases in the atmosphere. 
These gases include CO2, nitrous oxide, methane and 
water vapor.

Greenhouse gases, such as CO2, are a natural part of 
the atmosphere. In fact, they are necessary for life on 
Earth. Though they make up a small percentage of the 
Earth's atmosphere, they play an important role.

After the sun's radiation enters the atmosphere and 
warms up the Earth, these gases prevent some of the 
heat from escaping back into space, similar to the way 
that the glass panes of a greenhouse can trap heat. 
Without this "greenhouse effect," the planet would be 
too cold to support life as we know it.

Why is the level of CO2 in the atmosphere a concern?
Levels of CO2 in the Earth's atmosphere have been fair-
ly stable for the past several thousand years at about 
280 parts per million (ppm). Natural sources—like the 
decay of material in forests and grasslands—emit CO2 
into the atmosphere. In the past, these sources were 
balanced by natural processes—like plant growth and 
the dissolving of CO2 in seawater—that removed CO2 
from the atmosphere.
 

Activity 1
Climate Basics

An idealized model of the 

natural greenhouse effect.

"Climate Change 2007: The 

Physical Science Basis." 

International Panel on 

Climate Change. www.ipcc.

ch/publications_and_data/

ar4/wg1/en/faq-1-3.html
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Around 1860, at the beginning of the Industrial Revolu-
tion, the CO2 levels began to rise. By 1958, CO2 levels 
were up to 316 ppm from 280 ppm. In 2010, they topped 
390 ppm for the first time—a 39 percent increase since 
1860. Scientists say this increase in CO2 is the main 
cause of rising global temperatures.

What has caused the increase in CO2 in the atmo-
sphere?
Most of the increase in atmospheric CO2 is from burn-
ing fossil fuels for energy. These fuels include gasoline, 
kerosene and other petroleum products; coal and 
natural gas. When they are burned, they release CO2, 
among other things.

Deforestation is another major source of CO2. When 
forests are logged for lumber, pulpwood or fuel, and 
when new land is cleared for farming or pastures, CO2 
is emitted into the atmosphere.

Why is it called climate change?
The rising average world temperature is often called 
global warming, but scientists prefer to use the term 
climate change. That is because its impacts will be 
different in every region of the world and will involve 
changes in rainfall and other climate conditions, not 
just temperatures.

Related PLT Activities
•	 Waste Watchers (PreK–8 Guide)
•	 Energy Sleuths (PreK–8 Guide)

Getting Ready
Write the data from the "Atmospheric CO2 Concentra-
tions" student page on the board, or make copies of it. 

Doing the Activity
1.	 Ask students whether they have heard the term 

"global climate change"? Ask them what they think 
this term means. What does global mean? What 
is climate? Is climate the same as weather? What 
change might this term refer to? How is climate 
change different from "global warming"?

2.	 Ask students whether their parents, grandparents 
or neighbors have ever mentioned any changes 
they have noticed in the climate. Invite students 
to interview someone in the community about 
changes they may have observed. They may use 
questions on the "Interview an Elder" student page, 
adding their own if they would like. 

3.	 Have students share what they learned from the 
interviews. What changes have people noticed in 
the last 10–30 years? What might be causing these 
changes? How might these changes affect the com-
munity?

4.	 Ask students to name some of the gases found in 
air (nitrogen, oxygen, argon, carbon dioxide, water 
vapor, and rare gases such as helium, neon and 
radon). Ask them what portion of air they think ni-
trogen, oxygen, argon and carbon dioxide make up. 
(See the graph below. Air is about 78 percent nitro-
gen, 21 percent oxygen, 0.9 percent argon and 0.03 
percent carbon dioxide. The rare gases together 
make up about 0.07 percent.) Explain that students 
will be examining CO2 in the atmosphere over time 
to learn more about its relation to climate.

Earth's Atmosphere 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.	 Read aloud the introduction on the "Atmospheric 
CO2 Concentrations" student page. Help students 
understand that 0.03 percent (the approximate 
portion of air that CO2) is equal to 300 parts per 
million (ppm).

6.	 Divide the class into teams and assign each team 
a five-to-10 year period to graph (there are 50 
years of data). Direct the teams to create the x-axis 
(horizontal axis) and y-axis (vertical axis) so that 
the graphs will be uniform in scale. The x-axis 
should show the years and the y-axis should show 
values ranging from 310 to 400 ppm as in the fol-
lowing sample.

Activity 1
Climate Basics

nitrogen 78%

oxygen 21%

argon 1% carbon dioxide 0.03%
other gases 0.07%
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Annual Average CO2 in the Atmosphere 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.	 Using the data for 1959 as an example, remind 
students how to plot a line graph. First they draw 
an imaginary vertical line from the place where 
the year 1959 would be on the x-axis, then an 
imaginary horizontal line from the place where 
315.98 ppm would be on the y-axis. Where these 
two imaginary lines meet, they draw a point on the 
graph. To make a line graph, students will connect 
all the points after they plot them.

8.	 Have the teams graph their data points and then 
connect the points. Post the graphs in chronologi-
cal order, linking them along the x-axis to make 
one large graph.

9.	 Ask students to share with the whole group their 
observations about the graphs. Discuss:

•	 What pattern do you notice in the graph over 50 
years?

•	 How do the last five years of data compare to the 
first five years?

•	 The level of CO2 in the year 1860 was approximate-
ly 280 ppm. How does the rise from 1860 to 1958 
compare to that from 1958 to 2009?

•	 What do you think caused the increase in CO2?
•	 Looking at the graph, what do you predict the CO2 

level will be in the year 2020? In the year 2050? 
What factors could influence these predictions?

•	 How might the change in CO2 affect people and 
other living things?

10.	 Using information from the Background, help 
students understand the causes of CO2 change and 
the effects it may have for Guatemalans.

Enrichment
Help students visualize the thickness of the Earth's 
atmosphere by doing a simple demonstration. Using a 
piece of rope 13 meters long as a guide, help students 
stand in a 13-meter-diameter circle. Have them stretch 
out their arms, holding hands if possible. Explain to 
them that if this circle represents the diameter of the 
Earth, the width of their arms represents the thickness 
of the atmosphere where the Earth's greenhouse gases 
are found (the troposphere and stratosphere layers). 
Are they surprised at the thinness of the atmosphere?
This demonstration is based on the fact that the Earth's 
atmosphere is about 13,000 km in diameter, and the 
troposphere and stratosphere is about 50 km thick com-
bined.

Create a greenhouse effect using jars filled with equal 
amounts of water. Leave one jar open to the air, and 
cover the other jar with plastic. Put the jars in a sunny 
window and have students observe them over the 
course of the day or a week.

Activity 1
Climate Basics
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Ask a parent, grandparent, aunt, uncle or neighbor about changes they have observed that may be 
related to climate. You may add other questions, if you like.

How long have you lived in this area?

Climate is the weather patterns a place experiences over a long period of time. How would you describe this 
area's climate? (For example, what time of year is it usually warmest, coolest, rainiest, cloudiest, and so on?)

Have you noticed any changes in the climate pattern in the last 10 or 20 or 30 years? (For example, has it been 
warmer, cooler, windier, wetter, or drier than you remember in the past, or has there been a change in the timing of 
these things?)

Have you noticed any changes in garden or forest plants? (For example, do certain plants come into flower at a dif-
ferent time than you remember in the past?)

Have you noticed any changes related to animals? (For example, do migrating birds come or leave at a different time 
than in the past?)

If you have noticed any changes, what do you think may be causing them?

Activity 1
Student Resource Page: Interview an Elder
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Activity 1
Student Resource Page: Atmospheric CO2 Concentrations

Source
U.S. National Oceanic and Atmospheric Administration, Earth System Research Laboratory. "Trends in 

Atmospheric Carbon Dioxide." http://www.esrl.noaa.gov/gmd/ccgg/trends/
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Since 1958, scientists have measured the amount of CO2 in the Earth's atmosphere from a site on 
the Mauna Loa volcano in Hawaii, a group of South Pacific islands. This site is one of the best loca-
tions in the world for measuring CO2 because there are no plants or human activities nearby to influ-
ence the measurements (any volcanic venting of gas is excluded from the record). The Mauna Loa 
data are considered to be a precise record of the concentration of CO2 in the region.

Using the data in the table, graph the annual average CO2 concentrations from 1959 to 2016.

Atmospheric CO2 Concentrations from 1959–2014

1959		  315.98

1960		  316.91

1961		  317.64

1962		  318.45

1963		  318.99

1964		  319.62

1965		  320.04

1966		  321.38

1967		  322.16

1968		  323.05

1969		  324.63

1970		  325.68

1971		  326.32

1972		  327.45

1973		  329.68

1974		  330.25

1975		  331.15

1976		  332.15

1977		  333.90

1978		  335.51

1979		  336.85

1980		  338.69

1981		  339.93

1982		  341.13

1983		  342.78

1984		  344.42

1985		  345.90

1986		  347.15

1987		  348.93

1988		  351.48

1989		  352.91

1990		  354.19

1991		  355.59

1992		  356.37

1993		  357.04

1994		  358.89

1995		  360.88

1996		  362.64

1997		  363.76

1998		  366.63

1999		  368.31

2000		  369.48

2001		  371.02

2002		  373.10

2003		  375.64

2004		  377.38

2005		  379.67

2006		  381.84

2007		  383.55

2008		  385.34

2009		  387.35

2010		  389.78

2011		  391.57

2012		  393.82

2013		  396.48

2014		  398.65

2015		  400.83

2016		  404.21

Year		  Annual Average Year		  Annual Average Year		  Annual Average
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Objectives
• Students will describe the carbon cycle and the

journey a carbon atom might take on its way
through this cycle.

• Students will describe how trees help to store
carbon.

Assessment
Look at students' carbon cycle stories and assess how 
well they explained the carbon atom's journey.

Subjects
• Science
• Social Studies
• Language Arts

Concepts (from PLT Conceptual Framework)
• Organisms are interdependent, and depend on

nonliving components of the Earth. (2.1)
• In biological systems, energy flows and materials

continually cycle in predictable and measurable
patterns. (3.1)

• Conservation technology enables humans to main-
tain and extend the productivity of vital resources.
(3.7)

Skills
• organizing information
• predicting
• comparing and contrasting
• inferring

Materials
• three or four different objects made of carbon

(such as a leaf, a stick, a bone, a piece of charcoal,
a corn kernel or other food item, or something
made from cotton or wool)

• copy of the "Forest Carbon Cycle Stations" student
page

• three pairs of dice (optional)
• student notebooks

Time Considerations
Preparation: 30 minutes
Activity: one or two 50-minute class periods

Background
Carbon is the fourth most abundant element on Earth 
and is essential for life. It is the basis for carbohy-
drates, proteins and nucleic acids, which living things 
need to live, grow and reproduce. It is also found in 
carbon dioxide (CO2), limestone, wood, plastic, dia-
monds and graphite.

The total amount of carbon on the Earth is always the 
same. Through the carbon cycle, carbon atoms are 
continuously exchanged between living things and the 
environment, and are reused over and over again.

The basic carbon cycle of living systems (shown 
below) involves the processes of photosynthesis and 
respiration. Through photosynthesis, plants absorb 
carbon dioxide from the atmosphere and use it to 
make carbohydrates (sugars) with energy from the 
sun. As part of the cycle, animals eat plants (or other 
animals), taking in the carbohydrates for food. Then, 

Activity 2
The Carbon Cycle
Guatemala

Earth has a fixed number of carbon atoms, which circulate among air, plants, animals, soil and 
minerals by way of the carbon cycle. This activity uses a game to introduce students to the car-
bon cycle, and will help them see how carbon in the atmosphere is connected to living things.

Overview
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Basic Carbon Cycle of Living Systems 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

through respiration, both plants and animals break 
down carbohydrates, releasing carbon dioxide into the 
atmosphere. This process can be described through 
the following formulas:

Photosynthesis
6CO2 (carbon dioxide) + 6H2O (water)  C6H12O6 (glu-
cose) + 6O2 (oxygen)

Respiration
C6H12O6 (glucose) + 6O2 (oxygen)  6CO2 (carbon diox-
ide) + 6H2O (water)

Not all carbon atoms are constantly moving in the 
carbon cycle. As can be seen on "The Carbon Cycle" 
student page, carbon may become stored in trees, 
wood products, fossil fuels or other carbon stores or 
"sinks." Eventually, when the tree dies or if the prod-
ucts or fuels are burned, the carbon atoms will be 
released. They will then become an active part of the 
carbon cycle again.

Forests play an important role in the global carbon cy-
cle. They absorb carbon dioxide during photosynthe-
sis, and store the carbon in their trunks, branches and 
roots. Both the trees and wood products can continue 
to store this carbon as long as they remain intact.

Related PLT Activities
•	 Water Wonders (PreK–8 Guide)

•	 Soil Stories (PreK–8 Guide)
•	 Global Climate (PreK–8 Guide)

Getting Ready
1.	 Make one copy of the "Forest Carbon Cycle Sta-

tions" student pages. 

2.	 On the board or using pen and paper, make a large 
label for each of the six stations: Air (Atmosphere), 
Tree, Firewood, Wood Product, Fallen Log and 
Animal. 

3.	 Draw a basic carbon cycle on the board. 

4.	 Optional: Make an enlarged drawing of the Carbon 
Cycle Poster either on the board or on a piece of 
cardboard. 

Doing the Activity
1.	 Show students the objects you have brought in 

and ask what they all have in common. If students 
do not think of it, point out that all of the items are 
mostly made of carbon. Discuss carbon and why it 
is important. Ask for example:

•	 What is carbon? (Carbon is one of the most abun-
dant elements on Earth, and is necessary for life)

•	 Why do we need carbon? (Like all living things, we 
need carbon for the basic processes of life, including 
growth and reproduction)

•	 How do living things get carbon? (There are two 
ways organisms can get the carbon they need. They 
either get it from the air—as plants do—or they get 
it by eating other living things. All of our food has 
carbon)

•	 Besides food, how else do people use carbon? (We 
use carbon-based products like wood, cotton and 
wool, as well as plastics and other things made from 
petroleum. Fuels like gasoline and kerosene are also 
carbon-based)

•	 If every living things needs carbon, why isn't it all 
used up? (Carbon gets reused over and over again 
in a process called the carbon cycle) 

2.	 Show students the basic carbon cycle you drew 
on the board. Explain how carbon dioxide (CO2) 
in the air becomes part of plants through photo-
synthesis, a process that turns the CO2 into food 
(carbohydrates). When animals eat plants or other 
animals, they ingest the carbon. Through respira-
tion, carbon returns to the air as CO2. 
 

Activity 2
The Carbon Cycle

air
(atmosphere)

carbohydrates
(eating)

carbon dioxide
(respiration)

carbon dioxide
(photosynthesis)

animals plants
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3.	 Point out that in an ecosystem, like a forest, the 
process is more complex than this simple drawing. 
Show students "The Carbon Cycle" student page 
(or your drawing of it on the board), which de-
scribes the carbon cycle in a forest. Talk through 
the different parts of this cycle. 

4.	 Point out that the carbon cycle is a simplified 
model for looking at the journey of a carbon atom. 
Explain that students will play a game to learn 
more about the forest carbon cycle. In this game, 
they will each be a carbon atom. 

5.	 Divide the class among the different stations to 
begin. Place the station cards in different locations 
around the room, and place one die (if using) at 
each station. 

6.	 Have each student roll the die or choose a number 
between one and six, and then read the statement 
at their station corresponding to that number. 
They should write in their notebooks the current 
station, what happens to them based on their num-
ber, and where they will go next. 
 
Sample Notebook Entry 
Station	   What Happens?        Where to Next? 
Tree	   The tree is hit by      Dead matter  
		    a storm, falls over  
		    and dies. 

7.	 When you call out "cycle," students should go to 
the next station as directed on the card. If the 
directions have them stay at the same station, the 
student should either roll the die again or choose 
again a number between one and six. 

8.	 Repeat Steps 6 and 7 about 10 more times or until 
most students have cycled through Tree Station at 
least once. 

9.	 Ask students to write a brief story from a carbon 
atom's point of view that describes the journey 
they just took through the carbon cycle. For exam-
ple, a student might start a story, "I was a carbon 
atom in a tall tree. One day a fierce storm came, 
and knocked the tree over. It lay for a long time on 
the forest floor. As it decayed, I was released into 
the atmosphere…" 

10.	 Discuss the following:
•	 At which station did you spend the most time? At 

which station did you spend the least time?
•	 While each of your journeys was different, was 

there anything similar about them?
•	 At which stations can carbon be stored? At which 

stations is carbon released into the atmosphere?
•	 What are the different paths carbon might take 

after becoming a tree? Which paths release carbon 
quickly into the atmosphere, and which store car-
bon for a long period of time?

•	 How does the carbon cycle help us understand 
the relation between forests and global climate 
change?

Enrichment
Look at "The Carbon Cycle" student page and consider 
if there are any parts of the carbon cycle not included 
in the game. How might you add them?

Activity 2
The Carbon Cycle
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Activity 2
Student Resource Page: Forest Carbon Cycle Stations

A
tm

os
ph

er
e 

(A
ir

) 
St

at
io

n

N
um

be
r

1 2 3 4 5 6

W
ha

t 
H

ap
pe

ns
?

A 
tr

ee
 t

ak
es

 y
ou

 in
 t

hr
ou

gh
 

ph
ot

os
yn

th
es

is
.

A 
tr

ee
 t

ak
es

 y
ou

 in
 t

hr
ou

gh
 

ph
ot

os
yn

th
es

is
.

Yo
u 

st
ay

 in
  

th
e 

at
m

os
ph

er
e.

Yo
u 

st
ay

 in
  

th
e 

at
m

os
ph

er
e.

Yo
u 

st
ay

 in
  

th
e 

at
m

os
ph

er
e.

Yo
u 

st
ay

 in
  

th
e 

at
m

os
ph

er
e.

Tr
ee

Tr
ee

A
tm

os
ph

er
e

A
tm

os
ph

er
e

A
tm

os
ph

er
e

A
tm

os
ph

er
e

W
he

re
 t

o 
N

ex
t?

-11-www.rainforest-alliance.org/curricula



Activity 2
Student Resource Page: Forest Carbon Cycle Stations
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Activity 2
Student Resource Page: Forest Carbon Cycle Stations
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Activity 2
Student Resource Page: Forest Carbon Cycle Stations
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Activity 2
Student Resource Page: Forest Carbon Cycle Stations
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Activity 2
Student Resource Page: The Carbon Cycle
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Objectives
• Students will explain how to measure a tree's

height and diameter.
• Students will understand that taller and larger

trees store more carbon.

Assessment
Evaluate the students' understanding by having them 
write a paragraph or draw a diagram explaining how to 
measure a tree to find out the amount of carbon in it.

Subjects
• Science
• Math
• Social Studies

Concepts (from PLT Conceptual Framework)
• Organisms are interdependent, and depend on

nonliving components of the Earth. (2.1)
• Populations of organisms exhibit variations in size

and structure as a result of their adaptation to
their habitats. (4.1)

• Our increasing knowledge of the Earth's ecosys-
tems influences strategies used for resource man-
agement and environmental stewardship. (5.5)

Skills
• observing
• comparing and contrasting
• analyzing
• translating

Materials
• student notebooks
• ruler and large ball of string or measuring tape
• ruler or stick for each pair of students

Time Considerations
Preparation: 20 minutes
Activity: one or two 50-minute class periods

Background
As trees grow, they absorb carbon dioxide from the 
atmosphere and store the carbon in their trunks, 
branches and roots. Because they store more carbon 
than they release, forests are known as a carbon "sink."

Forests are among the world's most important car-
bon sinks. They store some 289 million metric tons 
(tonnes) of carbon in the trees and plants alone. The 
total carbon stored in forests—including the trees, 
plants, deadwood, litter and soil—is more than all the 
carbon in the atmosphere. Forests store more carbon 
than any other land-based ecosystem, and more car-
bon than all of the world's remaining oil stocks.

By storing carbon, forests slow the rate that carbon di-
oxide accumulates in the atmosphere. One way people 
hope to reduce or reverse the build-up of CO2 in the 
Earth's atmosphere—and global climate change—is to 
increase the amount of carbon stored in forests.

In tropical rainforests like the Petén, trees grow more 
rapidly than in other types of forests. These forests 
lock in as much as 15 metric tons (tonnes) of carbon 

Activity 3
Trees and Carbon
Guatemala

Forests store more carbon than any other land-based ecosystem. Tropical rainforests like Guate-
mala's Petén region have the potential to store even more. In this activity, students will measure 
a tree to estimate the amount of carbon stored in it.

Overview
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per hectare per year. Planting trees in tropical rain-
forests can remove large amounts of CO2 from the air 
within a relatively short time.

The amount of carbon an individual tree can store 
depends on the species of tree, how large it is, and 
how old it is. In general though, the larger the tree, the 
more carbon it can store. Also, the faster-growing the 
tree, the more quickly it will add carbon to its stores.

Related PLT Activities
•	 Adopt a Tree (PreK–8 Guide)
•	 Tree Cookies (PreK–8 Guide)
•	 To Be a Tree (PreK–8 Guide)

Getting Ready
Before doing the activity, select one or more trees for 
students to measure. 

Doing the Activity
1.	 Remind students of the carbon cycle in Activity 2, 

and ask:
•	 Where in the carbon cycle is carbon stored? (Trees 

and wood products)
•	 How much carbon do you think might be stored in 

a single tree?
•	 Do you think bigger trees store more or less car-

bon than smaller trees? Why do you think so? 

2.	 Explain that since forests contain lots of trees, 
they are one of the world's biggest stores of car-
bon. Students will learn how to measure a tree, 
and then use that information to find out how 
much carbon is stored in it. 

3.	 Take students outside to measure the tree or trees 
you have chosen. Have students bring their note-
books for recording the measurements. 

4.	 Ask students to estimate the circumference of the 
tree (how big around it is) in centimeters, record-
ing their estimates in their notebooks. 

5.	 Point out that foresters always measure the width 
of a tree at 1.4 meters above the ground (they call 
these measurements Diameter at Breast Height 
[DBH] or Circumference at Breast Height [CBH]). 
To see why this is an important standard, help 
students measure the tree's circumference using a 
piece of string and ruler, or a tape measure, at 0.5 
meters, 1 meter and 2 meters from the ground. Ask 
students what would happen if everyone measured 

at different heights of the tree (everyone would get 
different results). 

6.	 Help students measure the circumference at 1.4 
meters, recording their measurements in their 
notebooks (see the "Sample Data Sheet" student 
page). Ask students to compare their actual mea-
surements to their estimates. 
 
 
 
 
 
 
 
 
 
 
 

7.	 Divide the class into pairs, and ask each pair to 
calculate the height of the tree using the following 
method:

•	 Student A stands at the base of the tree.
•	 Student B holds a ruler or pencil at arm's length a 

distance away from the tree.
•	 Student B lines up the top of the bottom of the 

ruler or pencil with Student A's feet, and places 
a thumb on it to mark the place where it lines up 
with Student B's head. This length represents the 
scaled height of Student A.

•	 Student B moves the ruler or pencil to see how 
many scaled heights of Student A it takes to reach 
the top of the tree.

•	 Student B measures Student A's actual height and 
multiplies it by the previous result. For example, if 
Student A's height is 140 cm and it takes six scaled 
heights to reach the top of the tree, then the height 
of the tree would be 140 cm × 6 = 8.4 m. 

8.	 Students may record their measurements in 
their notebooks using the "Sample Data Sheet 
for Recording Tree Measurements" student page. 
Have pairs compare their calculations for the tree 
height. How similar are they? What might explain 
any differences? 

9.	 Help students use the "About How Much Carbon is 
in a Tree?" student page to determine the approxi-
mate amount of carbon stored in the tree. 
 

Activity 3
Trees and Carbon
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10.	 Ask the class to think about how their tree com-
pares to others:

•	 How does this tree measure up to other trees in 
the area?

•	 Does it have more or less carbon?
•	 Looking at the chart on the student page, which 

dimension—height or circumference—has a 
greater effect on the amount of carbon in the tree 
(using the chart, compare your tree to trees that 
are the same circumference, but taller and the 
same height, but wider)?

•	 How might the trees in this forest compare to trees 
in other forests around the world?

Enrichment
Help students use a field guide to identify the species 
of the tree you measured. In general, how does this 
tree species compare in size to other trees described 
in the guide?

Find out how forest workers in your community mea-
sure trees and what they use the tree measurements 
for.

Resources
Forests and Climate Change: A Convenient Truth. A mul-
tilingual DVD on the connection between forests and 
climate change. http://www.fao.org/forestry/ 
52980/es/

Activity 3
Trees and Carbon

-20-www.rainforest-alliance.org/curricula

http://www.fao.org/forestry/52980/es/


Circumference of Tree

What is the circumference of the tree?

Estimate (in centimeters):                     cm

Circumference of tree at breast height (1.4 meters above ground):                     cm

Circumference of tree at breast height (in meters):                     m

Height of Tree

Hold ruler or pencil away at arm's length with one end lined up with friend's feet. Mark with 
your thumb the place where your friend's head lines up.

Number of pencil/ruler lengths it takes to reach from bottom to top of the tree:                    

Actual height of friend:                     cm

Height of tree = number of lengths x height of friend:                     cm

Height of tree (in meters):                     m

Activity 3
Student Resource Page: Sample Data Sheet for  
Recording Tree Measurements
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Activity 3
Student Resource Page: How Much Carbon is in a Tree?
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Objectives
• Students will graph and describe changes over

time in two areas of the Maya Biosphere Reserve.
• Students will identify causes of forest change in

Guatemala.

Assessment
Have students list three conclusions they can reach from 
the graphs of forest change they created in the activity. 

Subjects
• Science
• Math
• Social Studies
• Language Arts

Concepts (from PLT Conceptual Framework)
• Governmental, social and cultural structures and

actions affect the management of resources and
environmental quality. (4.9)

• Ecosystems change over time through patterns
of growth and succession. They are also affected
by other phenomena such as disease, insects, fire,
weather, climate and human intervention. (5.4)

Skills
• analyzing
• classifying and categorizing
• interpreting
• graphing

Materials
rope
measuring tape
tape 
copies of student pages
overhead transparencies
student notebooks
graph paper (optional) 

Time Considerations
Preparation: 30 minutes
Activity: one or two 50-minute class periods

Background
Trees and forests are natural carbon “sinks.” They ab-
sorb CO2 and convert carbon into trunks, leaves, stems 
and roots. But when a forest is cut down and con-
verted to another use, carbon is released back into the 
atmosphere—either slowly through decay, or quickly 
through burning.

Globally, around 13 million hectares of forests were 
lost each year between 2000 and 2010. This represents 
a total area lost in just one decade of almost 200 times 
the size of the Petén. In Guatemala, more than 73,000 
hectares of forest are lost each year. With such huge 
losses of forest land, deforestation contributes a sig-
nificant amount to increased CO2 in the atmosphere. In 
the tropics alone, deforestation releases an estimated 
1.5 billion metric tons (tonnes) of carbon annually.

Forests account for more than a quarter of the land 
area of the Earth, and they store a vast amount of 

Activity 4
Forests of Guatemala
Guatemala

Students learn about the distribution of forest and humans around the world, and then analyze 
maps of the Maya Biosphere Reserve to determine recent changes in forest cover and to consider 
the causes of these changes.

Overview
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carbon—more than three-quarters of the carbon in 
all land plants. Avoiding deforestation can play a key 
role in reducing future CO2 and other greenhouse gas 
concentrations.

In addition to complete deforestation, forest degra-
dation also contributes to carbon emissions. Forest 
degradation occurs when forest cover decreases by 
any amount up to 90 percent.

In order to avoid deforestation and forest degradation, 
it is helpful to understand what causes these things 
in the first place. The causes or “drivers” of deforesta-
tion are different depending on the region. In mainland 
Asia, for example, commercial timber is the dominant 
driver of deforestation and degradation. But in Africa, 
the collecting of fuel wood, increased human popula-
tions and unclear land rights are dominant factors.

The primary drivers of deforestation and degrada-
tion in the Petén of Guatemala are 1) migration of new 
people into the area, 2) farming and cattle ranching, 
3) drug trafficking, and 4) oil and gas exploration. It is 
important to keep in mind that these factors are not 

isolated, but are related to one another. For example, 
migration means more people need to farm or ranch, 
and access roads for oil and gas exploration allow 
more agriculture, ranching and drug farming within 
the forest.

Related PLT Activities
•	 Tropical Treehouse (PreK–8 Guide)
•	 Rain Reasons (PreK–8 Guide)
•	 Mapping the World's Forests (Forests of the World)
•	 Analyzing Patterns of Forest Change (Forests of the 

World)

Getting Ready
1.	 Cut rope into the following lengths, labeling each 

with a piece of tape that has the name of the conti-
nent written on it:

•	 Africa – 7.5 meters (25 feet)
•	 Australia – 2.1 meters (7 feet)
•	 Eurasia – 14.4 meters (48 feet)
•	 Central and South America – 4.8 meters (16 feet)
•	 North America – 6.3 meters (21 feet)
 

Activity 4
Forests of Guatemala
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2.	 Have available a globe, a world map or a copy of 
the map on the previous page.

3.	 Have copies of the “Maya Biosphere Reserve Maps” 
student pages. Also have copies of the “Square Dot 
Matrix” student page copied on overhead transpar-
encies.

4.	 Read over the “History of the Maya Biosphere 
Reserve” teacher page, and be prepared to convey 
some of the information to your students during 
the activity. 

Doing the Activity
1.	 Divide the class into six groups and give each a 

piece of cut rope (see Getting Ready). In an open 
floor area in the classroom or on the ground out-
side, have the groups use the ropes to lay out an 
outline of their continent. They may look at a globe 
or world map as guide (note that Russia should 
be included within Eurasia). Help students orient 
the different continents as they appear on a world 
map. 

2.	 Ask students which continent they think has the 
most forest land and which has the least. Using the 
chart below, have the given number of students 
stand within each continent's outline to represent 
the distribution of forest in the different continents 
(if you have fewer than 25 students in the class, 
you will need to adjust the numbers proportion-
ately). 
 

3.	 Ask the students which continent they think has 
the most people and which the least people. Us-
ing the chart above, move students among the 
continents so that they represent the population 
distribution within the different continents. 

4.	 Ask students: How does the distribution of forests 
compare to the distribution of people around the 
world? (students may notice that the forests and 
the people are not equally distributed, and that the 
forests are not always located where the people 
are) What challenges or issues might these differ-
ences present? (students may have different ideas, 
but might suggest that places with high populations 
might experience more clearing of forests or that 
people must find a way to move forest products from 
one place to another) 

5.	 Explain to students that they will look at maps of 
the Maya Biosphere Reserve to learn about pos-
sible changes in the forest there. Ask students 
what they know about the history of the Petén and 
the Maya Biosphere Reserve. How has the Petén 
changed in the last 70 years? What is the Maya Bio-
sphere Reserve? Why was it created? How has the 
forest area changed since it was created? Use in-
formation from the “History of the Maya Biosphere 
Reserve” teacher page to clarify any questions. 

6.	 Divide the class into groups, and give each group a 
set of maps and a square dot matrix transparency. 
Explain to students that the maps are of two differ-
ent sections within the Maya Biosphere Reserve 
between 1986 and 2007. One section is the area 
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around Carmelita and the other section is the land 
north of Lake Petén-Itza. 

7.	 Point out that the green on the maps shows for-
ested areas and the red shows non-forested areas. 
Using the dot matrix and the maps, students will 
see whether the amount of forest in each section 
changed from 1986 to 2007. 

8.	 To estimate the percentage of forested area on 
each map, students should place the square dot 
matrix over the map, line up the corners of the dot 
matrix with the marks on the map, and count the 
number of dots that fall within the green forested 
areas. They then should divide that number by 
three to calculate the percentage (each dot repre-
sents 1/3 of a percent of the entire area shown on 
the map). 

9.	 Have students repeat this procedure for each 
map, recording their findings in their notebooks. 
To check their work, they should then count the 
dots that partially or completely fall within the red 
non-forested areas on each map and calculate the 
percentage of non-forested area (the two percent-
ages for a given map should add up to close to 100 

percent). Have each group make a graph showing 
the change in forested area over time around Car-
melita and around Lake Petén-Itza. 

10.	 Ask students to compare and contrast the maps 
for each area. Is more forest being lost in one area 
than in another? What do you think might be going 
on? If they don't already know, explain to students 
that the Maya Biosphere Reserve is split into dif-
ferent zones (described in the student page), in 
which the Guatemalan government allows different 
types of activities. Explain that the community and 
surrounding area of Carmelita is in the “multiple 
use zone,” and the land surrounding Lake Petén-
Itza is in the “buffer zone.” Ask:

•	 How does this information help you understand 
what is shown on the maps?

•	 From these maps, what might you infer are the 
causes of deforestation in the Petén?

•	 What else would you want to know to determine 
the causes of deforestation?

Additional Resources
Slide show about Guatemala developed by the Rainfor-
est Alliance at www.rainforest-alliance.org/pictures/
guatemala-kids.
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The Petén region of northern Guatemala is 
home to an astounding diversity of plant 
and animal life, including 54 species of mam-
mals, 333 species of birds and thousands 
of species of insects. Once the birthplace 
of the Maya civilization, today the region is 
mostly rural, with residents making their 
living off the land through agriculture and 
logging, and by collecting and selling goods 
from the forest. 

The Petén has changed a lot in the last 70 
years. In 1941, there were only 11,000 people 
living in the region, most of them farmers 
using traditional methods to grow their 
crops. Some of the people also worked for 
international companies that harvested for-
est products, including chicle, rubber, and 
cedar and mahogany woods.

In the 1950s, the Guatemalan government 
began to encourage people to move to the 
Petén, hoping that more people would mean 
a more secure border with Mexico. New set-
tlers were offered parcels of land for agri-
culture, raising cattle and logging. With this 
enticement, many people did move to the 
Petén from other parts of Guatemala, and by 
1990, nearly 500,000 people lived there.

This change in population—from 11,000 to 
almost half a million—also had a big impact 

on the land. People cut down trees to cre-
ate ranch land and cornfields. They build 
roads into the jungle, making it possible for 
loggers to clear large areas of forest. They 
hunted wildlife for food and to sell as pets 
and fur.

As more and more of the forest and its 
resources disappeared, it became clear 
that steps needed to be taken to protect 
it. So in 1990, the Guatemalan government 
established the Maya Biosphere Reserve in 
the northern part of the Petén. The Reserve 
has special rules meant to keep people and 
companies from completely clearing the 
forest. And because so many people in the 
Petén depend on the land, the Reserve also 
allows farming, ranching and logging in 
certain areas.

The Maya Biosphere Reserve is made up of 
three different zones to meet these different 
needs. The first zone is called the "national 
park zone," and all human activities are 
illegal here except for research and some 
tourism. The second zone, the "multiple-use 
zone," allows people to live and to harvest 
wood and other forest products, as long as 
they do so in a way that preserves the for-
est; farming and ranching are not allowed in 
this zone. The third zone, the "buffer zone," 
allows individuals and companies to own 
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land and to live, farm, have cattle or log on 
that land.

While creating the Maya Biosphere Reserve 
has slowed the rate of deforestation in the 
Petén, it continues in many areas. As the 
graph above shows, the highest rate of 
deforestation is in the buffer zone, where 
people can legally clear forest land. In 
remote protected areas of the national park 
(core protected area) where it is difficult 
to patrol, some people continue to cut the 
forest illegally. The lowest rate of deforesta-
tion is in areas of the multiple-use zone with 
FSC-certified concessions.

In Carmelita, for example, the villagers 
harvest FSC-certified sustainable products 
from the forest. They collect allspice and 
xate palm leaves, cut vines and weave them 
into wicker furniture, and selectively log ma-
hogany trees, selling the lumber and keeping 
the twigs and leaves to fertilize the forest 
floor. These activities provide income for 
the community without harming the forest.
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Note: This Square Dot Matrix should be the same size as the following maps.
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Objectives
• Students understand that forests provide a number

of valuable benefits, including carbon sequestra-
tion.

• Students understand that businesses and other
people value carbon sequestration in the Petén's
forests, and are willing to pay money for it.

Assessment
Use the team lists from Steps 2 and 3 of the activity to 
assess students' understanding of ways people value 
forests. 

Subjects
• Math
• Social Studies
• Language Arts

Concepts (from PLT Conceptual Framework)
• International cooperation directed toward con-

serving resources and protecting environmental
quality is beneficial to human health and the well-
being of other life forms. (2.6)

• Our increasing knowledge of the Earth's ecosys-
tems influences strategies used for resource man-
agement and environmental stewardship. (5.5)

Skills
• analyzing
• evaluating
• critical thinking
• identifying relationships and patterns

Materials
student notebooks 

Time Considerations
Preparation: 10 minutes
Activity: one 50-minute class periods

Background
Forests provide a number of benefits—or ecosystem 
services—on which people depend. Forests protect 
watershed by anchoring the soil and preventing soil 
erosion. Their leaves, twigs and bark decay into rich 
humus that nourishes plants. They convert sun energy 
to chemical energy that can be stored and transferred 
through the food web. Through this process, they 
absorb carbon dioxide and produce oxygen. Forests 
also give shade, cool the air, modify local climates and 
provide habitat for plant and animal species.

Forests are also crucial to the world economy. They 
provide wood-based goods such as lumber and paper, 
as well as non-wood products such as chicle and other 
gums, xate, medicines, oils and spices.

One ecosystem service that is gaining interest around 
the world with global climate change is “carbon se-
questration.” This is the long-term storage of carbon in 
trees and other carbon “sinks.”

When trees grow, they take in carbon dioxide (CO2), 
which is made up of one part carbon and two parts 

Activity 5
Investments in Forest Carbon
Guatemala

Students consider what makes the forest valuable to people, and then read a case study about 
a community in the Petén gearing up to sell carbon credits based on carbon sequestered in the 
community's forests.

Overview
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oxygen. They use the carbon to build new wood and 
other tissues, and release the oxygen back into the 
air. Through this process, growing forests reduce the 
amount of carbon dioxide in the atmosphere, and keep 
the carbon locked or “sequestered” in their wood.

Too much carbon dioxide in the atmosphere can 
causes climate change. Because all countries of the 
world are concerned about the severe negative im-
pacts that climate change can have, they are looking 
for ways to stop the emission of greenhouse gases, 
including carbon dioxide. Countries are working 
under the United Nations to develop a way to Reduce 
Emissions from Deforestation and forest Degradation 
and increase carbon sequestration in forests. This 
initiative, called REDD+, is a plan to save forests, fight 
climate change and help local communities all at the 
same time. The details of REDD+ are not final at the in-
ternational level, but already people are taking actions 
in this area.

The idea of REDD+ is that countries will measure how 
much forest they have at a certain moment in time, 
predict how much forest will be lost in the future and 
identify the sources of the deforestation. Then these 
countries will take actions to stop deforestation and 
degradation of the forest, which can occur little by 
little and still have a large impact. The countries that 
reduce their rates of deforestation, thereby conserving 
carbon that would otherwise have been emitted, will 
receive payments for their efforts. If local forest com-
munities participate in stopping deforestation, then 
they could be paid for the amount of carbon dioxide 
their existing forests remove from the atmosphere and 
store as new wood.

The people who invest in carbon sequestration or 
avoiding emissions are typically governments, compa-
nies, other organizations and individuals whose activi-
ties emit lots of carbon dioxide into the atmosphere. 
They have an interest or a legal requirement to com-
pensate for (balance) their greenhouse gas emissions 
with avoided greenhouse gas emissions or carbon 
sequestration.

Some investors might choose to support carbon se-
questration or avoided emissions in forests by giving 
money to governments to improve policies or prac-
tices, such as penalizing those who cut down forests 
illegally or improving the management of protected 
areas. Other investors might want to support carbon 
sequestration or avoided emissions through a project 

that aims to change practices at a specific site, for ex-
ample, by routing a new road through existing agricul-
tural land instead of through forest.

When a country or project does something to perma-
nently stop the release of carbon into the atmosphere 
or to increase sequestration, it can sell a credit equiva-
lent to the amount of carbon that is permanently 
stored. The process of selling and buying carbon 
credits known as carbon trading, and there is a market 
for carbon credits just as there is a market for timber. 
Unlike a town market, in the carbon market the buyer 
doesn't actually take carbon from the seller. Instead, 
buyers receive the carbon credit, which is usually 
equal to one metric ton (tonne) of carbon dioxide. The 
carbon stays in the forest and the forest itself does not 
change owners.

In order to sell carbon credits, an avoided defores-
tation project must demonstrate that without the 
project, the forest would have been cut down. It also 
must prove that the size of the forest has remained the 
same from the start of the project to the current time. 
A reforestation project, on the other hand, must prove 
that trees would not have been planted without the 
project and that the specified number of trees really 
do grow to maturity. An outside organization is used 
to confirm that these claims are true. The process 
of checking a project's plan to ensure that it meets 
certain standards is called validation and the act of 
checking what has actually happened since the start of 
the project is called verification.

Investments in forest conservation for carbon seques-
tration and avoided emissions are good for local com-
munities, as they can provide income to help people 
manage the forest more sustainably, like allowing trees 
to grow to maturity before cutting them down or re-
storing degraded areas of the forest. Such investments 
are also good for the global community because they 
lead to a reduction in the amount of carbon dioxide in 
the atmosphere, which is the leading cause of global 
climate change.

In December 2010, countries under the United Nations 
agreed to establish a mechanism that would manage 
investments in forest conservation for carbon seques-
tration and avoided emissions. Developing countries 
that intend to participate will need to develop a nation-
al strategy, a national forest reference emission level 
or forest cover reference level and a national forest 
monitoring system. If a community or country wants 
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to use this “carbon financing” for forest conservation, 
it must think through the activities and commitments 
from start to finish and involve in the planning govern-
ment, potential investors, and anyone expected to be 
impacted by the project.

Getting Ready
Look over the “Carbon Market Case Study: Carmelita” 
student page and be prepared to read or describe the 
information presented in it. 

Doing the Activity
1.	 Ask students, “What does it mean to value some-

thing? In what ways do you think people value our 
forests?” 

2.	 Divide the class into teams of three or four stu-
dents. Tell them that they will work together to list 
different products or benefits people get from the 
forest. Encourage them to list as many things as 
possible that they can think of. 

3.	 After they have made their lists, have teams put a 
star next to the three things on their list they think 
are the most valuable. They should decide among 
their team members which ones to star. 

4.	 Point out that one way people show what they 
value is to pay money for it. Ask, “Besides paying 
money, what are other ways people might show 
they value something?” Have students circle any 
items that they think people might pay money for. 

5.	 Have teams share the most valuable items on their 
list. Also, have them share some of the items they 
think people might pay for. Ask, “Are the things 
you starred and the things you circled the same? 
Why might that be?” 

6.	 Ask students whether their team included carbon 
storage on their list. Remind them how forests tak-
ing carbon dioxide and undergoing photosynthesis 
leads to the trees storing carbon in their trunks, 
branches and roots. This carbon sequestration 
removes carbon dioxide from the atmosphere and 
stores it in trees. Explain to students that with 
global climate change, people are willing to pay for 
long-term storage of carbon in forest trees. 

7.	 Read aloud the “Carbon Market Case Study: Car-
melita” student page or describe what is happen-
ing in Carmelita. Lead a discussion about the case 
study, asking:

•	 How do the carbon investments work? How is this 
system the same or different from a town market?

•	 How might the carbon investments help reduce 
carbon dioxide in the atmosphere?

•	 How might they help communities like Carmelita?
•	 What challenges might there be with this system?
•	 What do you think of people being able to “buy” 

credits to offset their own carbon emissions?

Additional Resources
“Introduction to REDD.” Global Canopy Programme. 
www.youtube.com/watch?v=4Z4TIC1ObUI&feature=
player_embedded. This three-and-a-half-minute video 
introduces REDD.

“In Forests: The Challenge of Climate Change and Pov-
erty.” Living on Earth. Air date: week of April 23, 2010. 
www.loe.org/shows/segments.html?programID=10-
P13-00017&segmentID=4. An interesting radio pro-
gram on a REDD pilot project in Indonesia.
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The 75 families living in Carmelita, deep in 
northern Guatemala's Petén region, share 
their forest home with raucous howler 
monkeys, stealthy jaguars, and brilliantly 
feathered scarlet macaws. Since 1997, when 
the government awarded the community 
the rights to manage 132,938 acres (53,798 
hectares) of land, members have been work-
ing to conserve their forest by sustainably 
harvesting xate, chicle and wood.

Beneath the majestic kapok trees of the 
Maya Forest is the most biologically diverse 
ecosystem in Central America, extending 
from Guatemala through Belize into Mexico. 
It is the largest uninterrupted tropical forest 
north of the Amazon, a densely-forested 
habitat for an amazing array of plant and 
animal life, including 54 species of mammals, 
333 species of birds and thousands of differ-
ent insect species.

The Rainforest Alliance has certified Car-
melita's forestry operations and helped the 
community find international buyers for 
its wood products. This arrangement has 
meant increasing income for the community, 
allowing it to build a new school, a health 
center and a soccer field. But it has not been 
enough to keep away illegal loggers, drug 
runners and other threats to the forest.

“In many cases, after extracting wood illegal-
ly, these invaders burn the forests,” explains 
Carlos Federico Barrios, manager of the 
Baren Commercial Plant, a leading manufac-
turer of certified wood products in the Petén. 

“With a dry summer, the fires can spread and 
destroy more forest. This process of turning 
a lush forest into a burnt area is happening 
every day here and we must stop it.”

To provide Carmelita and other communi-
ties with a greater incentive to conserve 
their forestlands, the Rainforest Alliance is 
spearheading Payments for Environmental 
Services in the Maya Biosphere Reserve. 
This project will help to avoid emissions of 
carbon due to deforestation into the Earth's 
atmosphere. By stopping deforestation and 
carbon emissions, Carmelita can help to 
slow down climate change.

At the same time, the project is expected to 
create a new source of income for communi-
ties in the Petén: Carmelita's citizens will sell 

“carbon credits”—the difference between 
current levels of carbon emissions and fu-
ture levels of emissions—to people who can-
not reduce their own emissions but want to 
compensate for them. With more money, the 
communities will be able to invest in conser-
vation and meet pressing social needs.

Activity 5
Student Resource Page: Carbon Market Case Study:  
Carmelita

Source
Adapted from “Working 

with Communities in Gua-

temala to Combat Global 

Climate Change.” Rainfor-

est Alliance.

-39-www.rainforest-alliance.org/curricula



“We understand that climate change is caused by pollu-
tion and deforestation,” reflects Benedin Garcia, presi-
dent of the Management and Conservation Organization 
located in nearby Uaxactún. “With this project, we 
believe we are halting deforestation and maintaining 
the equilibrium of the forest. This will not only help to 
maintain our health, but it also has social, ecological 
and economic benefits.”

The Multiple Use Zone within the Maya Biosphere 
Reserve has the potential to offset an estimated 0.8 
million tons (726,000 metric tons) of carbon dioxide per 
year through avoided deforestation or approximately 16 
million tons (14.5 metric tons) of carbon dioxide over 20 
years.

As Jeffrey Hayward, manager of the Rainforest Alliance's 
climate initiative, explains, “Deforestation accounts for 
between 12 and 15 percent of global greenhouse gas 
emissions. By giving communities the incentive to stop 
deforestation, we're helping to sequester carbon gases. 
At the same time, we're conserving biodiversity and 
helping to provide economic and social benefits in these 
areas.”

Under the terms of the project, the government and com-
munities in the Petén hope to be able to sell credits on 
the international carbon market. But laying the ground-
work for the project has been a lengthy three-year pro-
cess that is still ongoing. It's important that communities 
like Carmelita and other legitimate stakeholders have 
their rights to the carbon fairly established.

Carmelita community members are currently immersed 
in preparing their baseline for monitoring emissions. 
They are also working to analyze the causes of defores-
tation and to identify ways to prevent further deforesta-
tion within their concession.

The community is eager to finalize a deal and move 
ahead with its conservation plans. “The communities 

need more money to look after the forests. Management 
comes at a high cost,” observes Marcedonio Cortave, 
executive director of the Association of Forest Com-
munities of the Petén. “Forest certification means that 
you have to pay for audits, annual improvements, and 
do all the activities that certification requires.” Projects 
designed to avoid carbon emissions have similar costs.

To qualify for payment, Carmelita will have to prove that 
the trees are actually still standing year after year for at 
least 20 years. In order to reduce the deforestation rate 
in the project area, Carmelita plans to invest in activities 
that will help sustain the forest so that it will continue to 
provide for future generations. These activities include:

•	 fire prevention
•	 increasing forest guards
•	 improving forest management
•	 improving harvest of non-timber products, like xate 

and ramón nuts
•	 monitoring and evaluation
•	 improving access to education and health care

“For me, education is crucial,” notes president of the 
Carmelita concession Carlos Crasborn. “Sadly, most of 
the children in our community leave to study elsewhere 
at the age of 15 because we don't have the facilities or 
teachers to educate children up to 18 years. We want 
children to stay in the community. Educating them here 
will be a step towards achieving that.” 

Cortave believes that with enough financial incentive 
and support, the most qualified people to protect the 
forestlands are the community members themselves. 

“The people from the community are key to the vigilance 
of the forests. By having a direct interest in the forests, 
they are more likely to care for and protect them,” says 
Cortave. For a citizen of Carmelita, “the forest is crucial 
to his livelihood—it's his fountain of life.”
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