FORESTS FOR SECONDARY STUDENTS

NOTE:
The purpose of this booklet is to enhance knowledge on Climate Change and Forests
for students from Grades 9 and 11. The material relies heavily on content from
Britannica Science, FAO.org and WWF.Panda.org

1

FORESTS FOR SECONDARY STUDENTS
FORESTS
A forest is a large area of trees whose canopies cover at least 10 per cent of the sky spanning more
than 0.5 hectares with trees higher than 5 meters and a canopy cover of more than 10 percent.
Forests cover around 4 billion hectares or 30 percent of Earth’s land surface.
TYPES OF FORESTS
Every forest is different, but some share common traits based on the local climate. In fact, every
forest on the planet can fit into one of four categories.
Tropical
Tropical forests are some of the richest, most exciting areas on earth. They are closed canopy
forests growing within 28 degrees north or south of the equator. They are very wet places,
receiving more than 200 cm rainfall per year, either seasonally or throughout the year.
Temperatures are uniformly high - between 20°C and 35°C. Such forests are found in Asia,
Australia, Africa, South America, Central America, Mexico and on many of the Pacific Islands.
They are also home to gigantic trees, colourful birds and a huge variety of fascinating mammals.
About 80% of the world's documented species can be found in tropical rainforests, even though
they cover only about 6% of the Earth's land surface - less than half the area they covered not so
very long ago.

A mature lowland tropical forest consists of several layers. The top layer of vegetation consists of
scattered tall trees which tower above a closed canopy layer formed by the crowns of other trees.
The canopy is the most exciting part of the rainforest; it is here that most of the flowering and
fruiting of the trees takes place, attracting a variety of spectacular creatures.
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Tropical Rainforest Distribution

Below the canopy is a third layer, formed by smaller trees whose crowns do not meet. Below that
is a layer that is composed of woody and herbaceous shrubs. Finally, there is the ground layer,
which receives very little sunlight.
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Subtropical
Subtropical forests are like their tropical cousins, but not quite as hot or biodiverse. They are still
warm, but with a noticeable chilly season; they are still chock full of a wide range of plants and
animals, though none with a vulnerability to cold. As the borderland between tropical forests and
the colder temperate forests, subtropical forests serve an important function as a winter home for
migratory wildlife like monarch butterflies.

© WWF-Japan / Mima Junkichi / WWF
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Temperate
Temperate forests cycle through all four seasons. Most forests in the US are temperate forests.
Depending on the region, you can find coniferous forests full of evergreen trees that have leaves
year-round; deciduous forests with trees that shed their leaves every year; and some forests with
a mix of everything. The cold winter means temperate forests do not have the variety of animal
and plant life you will find in subtropical or tropical regions, and many of the animals hibernate
or migrate during the winter.
➢ Coniferous forest, vegetation composed primarily of cone-bearing needle-leaved or scaleleaved evergreen trees, found in areas that have long winters and moderate to high annual
precipitation. Coniferous forests also cover mountains in many parts of the
world. Pines, spruces, firs, and larches are the dominant trees in coniferous forests. They
are similar in shape and height and often form a nearly uniform stand with a layer of
low shrubs or herbs beneath. Mosses, liverworts, and lichens cover the forest floor.
➢ Deciduous forest, vegetation composed primarily of broad-leaved trees that shed all their
leaves during one season. Deciduous forest is found in three regions with a
temperate climate characterized by a winter season and year-round precipitation:
eastern North America, western Eurasia, and northeastern Asia. Deciduous forest also
extends into more arid regions along stream banks and around bodies of water.

© Andrew S. Wright / WWF-Canada
Boreal/Taiga Ecoregions
At the other extreme is the Boreal forest. Boreal forests are still full of life that is adapted to
withstand frigid temperatures year-round, such as caribou reindeer, or animals that can migrate
long distances every winter. Full of deciduous trees and conifers, Boreal forests cover vast
expanses in Canada, Alaska, and Russia. Boreal forests are also an important carbon sink. Like all
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forests they absorb carbon dioxide –a main contributor to global warming and climate change—
removing it from the atmosphere and helping to keep the entire planet healthy.

© GaryAndJoanieMcGuffin.com / WWF-Canada

While these forests are all different, there is one unfortunate unifying factor: they are all threatened.
We are losing 18.7 million acres of forests every year to deforestation and degradation, mainly in
the tropics. That is equivalent to 27 football fields a minute. The causes may be different—some
are cleared for ranching and agriculture, while others are illegally harvested for timber—but the
loss and forest degradation are equally devastating.

IMPORTANCE OF FORESTS
The importance of forests cannot be underestimated. We depend on forests for our survival, from
the air we breathe to the wood we use. Besides providing habitats for animals and livelihoods for
humans, forests also regulate ecosystems, protect biodiversity, play an integral part in the carbon
cycle and supply goods and services that can drive sustainable growth. Forests also offer
watershed protection, prevent soil erosion, and mitigate climate change. Yet, despite our
dependence on forests, we are still allowing them to disappear.
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Over 2 billion people rely on forests. They provide us with shelter, livelihoods, water, food, and
fuel security. All these activities directly or indirectly involve forests. Some are easy to figure out
- fruits, paper, and wood from trees, and so on. Others are less obvious, such as by-products that
go into everyday items like medicines, cosmetics, and detergents.
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Forests are habitats for biodiversity and livelihood for humans. Looking at it beyond our narrow,
human – not to mention urban – perspective, forests provide habitats to diverse animal species.
They are home to 80% of the world’s terrestrial biodiversity, and they also form the source of
livelihood for many different human settlements, including 60 million indigenous people.

Forests also provide jobs for more than 13 million people across the world. In addition, 300 million
people live in forests, including 60 million indigenous people.
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After oceans, forests are the world’s largest storehouses of carbon. They provide ecosystem
services that are critical to human welfare. These include:
•
•
•
•
•
•

Absorbing harmful greenhouse gases that produce climate change. In tropical forests alone,
a quarter of a trillion tons of carbon is stored in above and below ground biomass.
Providing clean water for drinking, bathing, and other household needs.
Protecting watersheds and reducing or slowing the amount of erosion and chemicals that
reach waterways.
Providing food and medicine.
Serving as a buffer in natural disasters like flood and rainfalls.
Providing habitat to more than half of the world’s land-based species.

FORESTS AND CLIMATE CHANGE
Forests’ role in climate change is two-fold. They act as both a cause and a solution for greenhouse
gas emissions. Around 25% of global emissions come from the land sector, the second largest
source of greenhouse gas emissions after the energy sector. About half of these (5-10 GtCO2e
annually) comes from deforestation and forest degradation. Forests are also one of the most
important solutions to addressing the effects of climate change. Approximately 2.6 billion tonnes
of carbon dioxide, one-third of the CO2 released from burning fossil fuels, is absorbed by forests
every year. Estimates show that nearly two billion hectares of degraded land across the world – an
area the size of South America – offer opportunities for restoration. Increasing and maintaining
forests is therefore an essential solution to climate change.
Reducing deforestation, degradation of forest ecosystems and promoting their restoration have the
potential to contribute over one-third of the total climate change mitigation that scientists say is
required by 2030 to meet the objectives of the Paris Agreement.

DEFORESTATION
Deforestation, the clearing or thinning of forests by humans. Deforestation represents one of the
largest issues in global land use. Estimates of deforestation traditionally are based on the area of
forest cleared for human use, including removal of the trees for wood products and for croplands
and grazing lands. In the practice of clear-cutting, all the trees are removed from the land, which
destroys the forest. In some cases, however, even partial logging and accidental fires thin out the
trees enough to change the forest structure dramatically.
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The United Nations Food and Agriculture Organization (FAO) estimates that the annual rate of
deforestation is about 1.3 million square km per decade, though the rate has slowed in some places
in the early 21st century as a result of enhanced forest management practices and the establishment
of nature preserves. The greatest deforestation is occurring in the tropics, where a wide variety of
forests exists. They range from rainforests that are hot and wet year-round to forests that are merely
humid and moist, to those in which trees in varying proportions lose their leaves in the dry season,
and to dry open woodlands. Because boundaries between these categories are inevitably arbitrary,
estimates differ regarding how much deforestation has occurred in the tropics.
A major contributor to tropical deforestation is the practice of slash-and-burn agriculture, or
swidden agriculture. Small-scale farmers clear forests by burning them and then grow crops in
the soils fertilized by the ashes. Typically, the land produces for only a few years and then must
be abandoned, and new patches of forest burned. Fire is also commonly used to clear forests
in Southeast Asia, tropical Africa, and the Americas for permanent oil palm plantations.
Additional human activities that contribute to tropical deforestation include
commercial logging and land clearing for cattle ranches and plantations of rubber trees, oil palm,
and other economically valuable trees.

AMAZON DEFORESTATION
Located in South America, the Amazon Rainforest spans across 9 countries in total: Brazil,
Bolivia, Peru, Ecuador, Colombia, Venezuela, Guyana, Suriname, and French Guiana.
It is the world's largest tropical rainforest, and home to approximately 40,000 plant species and
1,300 bird species. Another fascinating feature of this amazing rainforest is the size of the river
that flows through it which covers approximately 2,000 miles.
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While all these facts and figures are fascinating, there is another side to this forest. Unfortunately,
we are at risk of losing this precious place due to deforestation. Within the past 40 years,
the Amazon has suffered a loss of approximately 20% of its size due to trees being cut down.

IMPACTS
Deforestation has important global consequences. Forests sequester carbon in the form of wood
and other biomass as the trees grow, taking up carbon dioxide from the atmosphere. When forests
are burned, their carbon is returned to the atmosphere as carbon dioxide, a greenhouse gas that has
the potential to alter global climate (see greenhouse effect; global warming in Climate Change
Booklet), and the trees are no longer present to sequester more carbon.
In addition, most of the planet’s valuable biodiversity is within forests, particularly tropical ones.
Moist tropical forests such as the Amazon have the greatest concentrations of animal and plant
species of any terrestrial ecosystem; perhaps two-thirds of Earth’s species live only in these forests.
As deforestation proceeds, it has the potential to cause the extinction of increasing numbers of
these species.
On a more local scale, the effects of forest clearing, selective logging, and fires interact. Selective
logging increases the flammability of the forest because it converts a closed, wetter forest into a
more open, drier one. This leaves the forest vulnerable to the accidental movement of fires from
cleared adjacent agricultural lands and to the killing effects of natural droughts. As wildfires,
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logging, and droughts continue, the forest can become progressively more open until all the trees
are lost. Additionally, the burning of tropical forests is generally a seasonal phenomenon and can
severely impact air quality. Record-breaking levels of air pollution have occurred in Southeast
Asia as the result of burning for oil palm plantations.
In the tropics, much of the deforested land exists in the form of steep mountain hillsides. The
combination of steep slopes, high rainfall, and the lack of tree roots to bind the soil can lead to
disastrous landslides that destroy fields, homes, and human lives. With the significant exception
of the forests destroyed for the oil palm industry, many of the humid forests that have been cleared
are soon abandoned as croplands or only used for low-density grazing because the soils are
extremely poor in nutrients. (To clear forests, the vegetation that contains most of the nutrients is
often burned, and the nutrients literally “go up in smoke” or are washed away in the next rain.)
Although forests may regrow after being cleared and then abandoned, this is not always the case,
especially if the remaining forests are highly fragmented. Such habitat fragmentation isolates
populations of plant and animal species from each other, making it difficult to reproduce without
genetic bottlenecks, and the fragments may be too small to support large or territorial animals.
Furthermore,
deforested
lands
that
are
planted
with
commercially
important trees lack biodiversity and do not serve as habitats for native plants and animals, many
of which are endangered species.

SUSTAINABLE FOREST MANAGEMENT
Forests play an important role in supporting and maintaining ecological systems and cycles.
Forests both depend on and contribute to the many complex processes that are responsible for
recycling carbon and water. They also regulate water flows and protect soils. How forests are
managed can affect their future roles in maintaining genetic and taxonomic variation, ecosystem
functions and environmental services.
Sustainable Forest Management (SFM) means different things to different people, but there is
general agreement that it should involve a balance between social, environmental, and economic
aspects. The United Nations describes SFM as “a dynamic and evolving concept, [that] is intended
to maintain and enhance the economic, social and environmental value of all types of forests, for
the benefit of present and future generations”.
One aim of sustainable forest management is to ensure that forests provide a broad range of goods
and services over the long term, including significant economic and social benefits.
When managed sustainably, forests can increase the resilience of communities by providing
fundamental economic, social and environmental services such as food, wood energy, shelter,
fodder and fibre, as well as income and employment, and the conservation of biodiversity. Through
Reducing Emissions from Deforestation and Forest Degradation (REDD+) activities, forests
contribute to reducing emissions and enhancing carbon stock in forests while contributing to
sustainable development.
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REDD+
Deforestation and forest degradation account for approximately 11 percent of carbon emissions,
more than the entire global transportation sector and second only to the energy sector. It is now
clear that in order to constrain the impacts of climate change within limits that society will
reasonably be able to tolerate, global average temperatures must be stabilized within two degrees
Celsius. This will be practically impossible to achieve without reducing emissions from the forest
sector, in addition to other mitigation actions.
Reducing Emissions from Deforestation and forest Degradation (REDD+) is a mechanism
developed by Parties to the United Nations Framework Convention on Climate Change
(UNFCCC). It creates a financial value for the carbon stored in forests by offering incentives for
developing countries to reduce emissions from forested lands and invest in low-carbon paths to
sustainable development. Developing countries would receive results-based payments for resultsbased actions. REDD+ goes beyond simply deforestation and forest degradation and includes the
role of conservation, sustainable management of forests and enhancement of forest carbon stocks.
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FOREST FACTS
•

Afforestation means the planting of trees on land which was never forested.

•

Reforestation means planting of trees on land which was forested before.

•

Is Bamboo a tree or grass? Bamboo is a giant woody grass which is grown chiefly in the
tropics. It is one of the fastest growing plants on Earth, with reported growth rates of 100
centimeters (39 inches) in 24 hours.

•

Healthy benefits of forests- during the day, trees absorb carbon dioxide for photosynthesis
and give out oxygen, the air that we breathe. The carbon in forests exceeds the amount of
carbon currently in the atmosphere. Forests and forest soils store more than one trillion
tonnes of carbon.

•

Which is the tallest tree in the world? redwoods are the tallest trees in the world and can
easily reach heights of 300 feet (91 meters)

•

Are mangroves forests? - mangroves are trees or shrubs which grows in tidal, chiefly
tropical, coastal swamps, having numerous tangled roots that grow above the ground and
form dense thickets. They protect shorelines from damaging storm and hurricane winds,
waves, and floods. They also help prevent erosion by stabilizing sediments with their
tangled root systems. Additionally, they maintain water quality and clarity, filtering
pollutants and trapping sediments originating from land.

•

Why are forests important to us? - An estimated 1.6 billion people use forests for all or
part of their livelihoods. Millions, including people in cities, depend on forest resources for
clean air and fresh water. Forests also play a crucial role in fighting catastrophic climate
change by absorbing and storing massive amounts of CO2. But as we cut them down,
oftentimes to make space for agriculture, they lose their ability to regulate the global
climate. Forests are home to 80% of the world’s terrestrial biodiversity. They support life
of some of the world's endangered species for example, Orangutans, Amur leopard,
Gorillas, Hawksbill turtle, Sumatran elephant, Rhinos and Tigers

•

How do forests prevent floods? During heavy rains, trees reduce the risk of flooding.
Experts say that woodland acts as a barrier to floodwater, while trees also prevent soil
erosion, reducing sediment going into rivers and increasing water absorption into the
ground.

•

Which is the oldest tree in the world? Methuselah, a bristlecone pine tree thought to be
almost 5,000 years old and the oldest non-clonal tree in the world. Pando, also known as
The Trembling Giant, is a colony of quaking aspen trees. Testing has shown this group of
trees to be a single organism and is assumed to be connected by a single massive roots
system. So here it is, the age: Pando is thought to be around 80,000 years old making it the
oldest living organism on the planet.
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•

Can forest help in reducing droughts? Forests can retain excess rainwater, prevent
extreme run-offs, and reduce the damage of flooding. They can also help mitigate the
effects of droughts by releasing water in the dry season, forests can also help provide clean
water and mitigate the effects of droughts

•

Deforestation Rate in the World- The Earth loses a forest area about the size of 40
football fields every minute. The overwhelming direct cause of deforestation is agriculture
including cattle ranching and palm oil and soy production. Subsistence farming is
responsible for 48% of deforestation; commercial agriculture is responsible for
32%; logging is responsible for 14%, and production of charcoal makes up 5%. New data
shows that over 15.8 million hectares (39 million acres) an area the size of Bangladesh of
tree cover was lost in the tropics in 2017.

•

What are Peatlands? – a type of wetlands which are among the most valuable ecosystems
on Earth. They can be found in more than 180 countries and support a wide range of
biodiversity as well as the livelihoods of millions of people. They are the world’s largest
terrestrial organic carbon stock.

•

Do trees have any medicinal value? -More than a quarter of modern medicines, worth an
estimated US$ 108 billion a year, originate from tropical forest plants.

•

Did you Know? Trees could reduce temperatures in cities up to 8°C, lowering use of air
conditioning and related emissions by up to 40 per cent.
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