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NOTE:
The purpose of this booklet is to enhance knowledge on Climate Change and Forests
for students from Grades 9-11. The material relies heavily on content from
Britannica Kids.
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What is a forest?
A forest is a piece of land with many trees. It is hard to imagine a resource that provides more
benefits for humans than do forests. Many animals need forests to live and survive. Forests are
very important and grow in many places around the world. They are an ecosystem which includes
many plants and animals. Forests are one of the most common and most important kinds of
ecosystems on our earth. Their trees help produce oxygen that all living things need. These great,
green spaces are found all over our planet.

There are many different types of forests. Their differences have to do with where they are and the
type of climates, they are in. Below are a few different kinds of forests.

Types of Forests
Broadly speaking, there are three major forest zones that are separated according to their distance
from the equator. These are:
● The tropical,
● Temperate,
● Boreal forests (taiga).

2

CLIMATE CHANGE & FORESTS FOR PRIMARY STUDENTS
There are also more specific types of forests within these larger regions.

Tropical forests
The tropical rainforest biome is an ecosystem full of plants and animals. The largest are found in
South America, the Congo River Basin (western Africa), and throughout much of southeast Asia.
Tropical rainforests cover 7% of the Earth’s surface.

Tropical rainforests are lush and warm all year long! Temperatures don’t even change much
between night and day. The average temperature in tropical rainforests ranges from 70 to 85°F (21
to 30°C). The environment is wet in tropical rainforests, maintaining a high humidity of 77% to
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88% year-round. The yearly rainfall ranges from 80 to 400 inches (200 to 1000 cm), and it can
rain hard. It can downpour as much as 2 inches (5 cm) in an hour!
Tropical rainforests are so big that they are divided into four zones. The top layer of the rainforest
is called the emergent layer. Giant trees grow here that are much taller than the trees below. The
next layer is the canopy. It contains trees standing 60 to 150 feet (18 to 45 meters) tall. Their
branches form a canopy, like a big beach umbrella that shades the forest floor. Thick, woody vines
are found in the canopy. Over 2,500 species of vines grow in the rainforest. Some vines, called
lianas, are sometimes as big around as a person! They climb the trees in the canopy to reach for
sunlight. The next layer, the understory, is a dark, cool area below the canopy, but above the
ground. The understory is shaded from much of the sunlight by the canopy. The forest floor is the
bottom layer of the rainforest. This is the area where fallen, decomposing plants and trees lay on
the ground. Many insects live here.

Tropical rainforests are home to half the plant and animal species on Earth. Scientists believe that
there is such a great diversity of animals in tropical rainforests because they are one of the oldest
ecosystems on earth. Animals in the tropical rainforest are specially adapted to live in this unique
environment. A common characteristic found among mammals, birds, reptiles, and amphibians, is
an adaptation to living in trees.
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⮚ Subcategories within Tropical Rain Forests
-

Evergreen: rain year-round, no dry season
Seasonal: vegetation evergreen, short dry season
Dry: long dry season in which trees lose leaves
Montane: most precipitation from mist or fog that rises (also called cloud forests),
mostly conifers
Tropical and subtropical coniferous: dry and warm climate with conifers adapted to
variable weather
Subtropical: north and south of tropical forests, trees adapted to resist summer drought

Temperate forests
Most temperate, deciduous (leaf-shedding) forests are located in the eastern United States, Canada,
southwestern South America, Europe, China, Japan, parts of Russia and along South Africa's
Garden Route

Deciduous forests are broken up into five zones. The first zone is the tree stratum zone. It is the
tallest zone and trees here range from 60 to 100 feet (18 to 30 meters) tall. Maple, elm, and oak
trees are just some examples of trees found in this zone. The second zone is the small tree and
sapling zone. Younger, shorter trees characterize this zone. The shrub zone is the third zone.
Shrubs include mountain laurel, huckleberries, and many others. The fourth zone is the herb zone
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and contains short herbal plants, like ferns. The Ground zone is the final zone where plants grow
directly near the ground. Some plants that grow here are lichens and mosses.

This biome has four changing seasons including winter, spring, summer, and fall. These seasons
happen because of the tilt of the Earth’s axis. Throughout the year, rays from the sun hit different
parts of the world more directly than others, causing varying temperatures, or seasons. If the Earth
were not tilted on an axis, temperatures around the globe would always be the same. Temperate
deciduous forests also have quite a wet environment. Following rainforests, temperate deciduous
forests are the second-rainiest biome.
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Trees and plants in deciduous forests have special adaptations to survive in this biome. Deciduous
trees are trees with leaves rather than pine needles, and they dominate temperate forests. As the
seasons change each year, so do the leaves. Each year deciduous trees lose their leaves and grow
them back.
Animals in temperate deciduous forests have to adapt to changing seasons. They must be able to
cope with cold winters and hot summers. Some animals hibernate or migrate during the winter to
escape the cold. Animals who do not hibernate or migrate must have special adaptations to deal
with higher exposure to predators in the winter.

⮚ Subcategories within Temperate Forests
-

Moist conifer and evergreen broad-leaved: mild wet winters and dry summers
Dry conifer: at higher elevations, little rainfall
Mediterranean: located south of temperate regions around the coast, almost all trees
evergreen
Temperate broad-leaved rainforest: mild, frost-free winters, lots of rain throughout
the whole year, evergreen

Taiga/Boreal Forests
Taiga, also known as coniferous or boreal forest, is the largest terrestrial biome on earth. These
forests are located in the far north typically between the temperate forest biome and the tundra
biome. The largest taiga forest covers much of northern Russia and Siberia. Other major taiga
forests include North America (Canada and Alaska) and Scandinavia (Finland, Norway, and
Sweden).
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Long, cold winters and short, mild, wet summers are typical of this region. In the winter, chilly
winds from the arctic cause bitterly cold weather in the taiga. The length of day also varies with
the seasons. Winter days are short, while summer days are long because of the tilt of the earth on
its axis. Fire is not uncommon in the taiga during the summer. Fires may seem destructive, but
they actually help this biome by removing old sick trees, making room for new growth.
Precipitation is relatively high in the taiga and falls as snow during the winter and rain during the
summer. The total yearly precipitation in the taiga biome is 10 - 30 inches (25 - 75 cm).

Compared to other biomes, the taiga has less diversity in plant life. The most common type of tree
found in the taiga is the conifer or cone-bearing tree. Conifers, also known as evergreens, include
pines, spruces and firs. There may also occasionally be deciduous species present, such as oak,
birch, willow, or alder, in a particularly wet or disturbed area. The soil in the taiga is thin, acidic,
and not very nutrient-rich. It also is rocky. Due to these factors, plants in the taiga have different
adaptations.
The cold climate of the taiga makes it a difficult place for many animals to live. Many have thick
coats of fur to insulate against the cold, and some hibernate (to spend the winter in close quarters
in a dormant condition, as bears and certain other animals). Others migrate to warmer areas in the
chilly winters. Animal populations are mainly seed-eating squirrels and jays; small mammals like
ermine and moles; and larger browsing animals such as deer, moose, elk, and snowshoe hare. The
bogs and ponds in the taiga provide a great summertime breeding place for many different insects.
Migratory birds often come to the taiga to nest and feed on all these insects. The typical predators
for this area are grizzly bears, wolves, lynxes, and wolverines. These are pretty ferocious, so their
prey must adapt to flourish.
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Benefits of the Forests
1.

Forests are a Breath of Fresh Air
With a little help from the sun and a process called photosynthesis, trees are able to provide
us and other animals with fresh air. They absorb the carbon dioxide (CO₂) we breathe out
and transform it into clean oxygen (O₂).

2.

Forests Give Us Lots Things
Whether it is the paper you use for taking notes, the cartons that hold your eggs or even the
lumber used in your home, so many of the things we use every day come from forests.
-

Clean Water
There is nothing more refreshing than a cool drink of water. Did you know that you
have the forest to thank for that too? The leaves on trees absorb rainfall and slowly
release it into the soil, where it is filtered underground and eventually released into
nearby lakes, reservoirs, and rivers.
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-

A Way of Life
Forests are not just important to plants and animals they also provide jobs to many
people (directly and indirectly) around the world. For engineers, foresters, biologists,
skilled tradespeople, and many others, it just makes sense to make sure forests are kept
healthy and managed sustainably.

-

Help the Soil Stay Put
Soil has an especially important job when it comes to keeping an ecosystem healthy: it
provides nutrients for plants and helps protect their roots. If the soil starts to wear away
(erode) or dry up, it does not just hurt the plants, it hurts the entire ecosystem. Here is
where forests come in. They are great at protecting the soil because their leaves and
branches catch raindrops as they fall, lowering the amount of rainfall that hits the
ground at the same time. This prevents the soil from flooding and washing away. The
tree branches also provide shelter from the wind and protection from the hot sun, which
stops the soil from blowing away or drying out.

-

Help in the Fight Against Climate Change!
CO₂ is one of the greenhouse gases responsible for speeding up climate change. And
what is helping to slow it down? Forests! Like we said earlier, trees help absorb the
CO₂ we breathe out, and when you have a whole bunch of trees together, their CO₂
absorbing powers get stronger. Forests are so good at absorbing CO₂ that they are the
second-largest carbon “sink” in the world, meaning they absorb more CO₂ from the
atmosphere than they release. When it comes to the fight against climate change, we
are glad we have forests on our side.
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Threats to Forests
Deforestation:
Deforestation is the removal of a forest so that the land on which it stood may be put to another
use. Forests that are naturally occurring and which have never been harvested are called ‘primary’,
or ‘old-growth’ forests. Primary forests have often stood for many thousands of years. Their
ecosystems have formed over long lengths of time and exhibit high biodiversity. In many cases,
primary forests provide a unique habitat for species that are unable to live anywhere else.
Deforestation occurs for several reasons, the two main reasons for deforestation are food
production and timber production. Other reasons for deforestation include mining, oil extraction,
road building and urban expansion.
Mining:
Many everyday items are made from minerals mined in the Forest. Fish die when miners wash
harmful chemicals and sediments into rivers. Mining operations often necessitate the construction
of access roads into remote areas, enabling loggers, poachers, and ranchers access to lands
otherwise inaccessible. While mining companies boast forest restoration, converting mining sites
back to true rainforests is difficult: much of the original ecosystem is lost. Soil and water
contamination are other environmental consequences of mining.
Logging:
Hardwood trees provide wood for furniture, building materials, and charcoal. Without trees to hold
it in place, soil washes into the river and smothers fish. Logging is one of the most prominent and
best-known forms of rainforest degradation and destruction. Despite improved logging techniques
and greater international awareness and concern for the rainforests, unsustainable logging of
tropical rainforests continues.
Bio-Piracy & Smuggling:
Guyana is one of the largest exporters of wild-caught animals in South America and the Rupununi
is one of the main sources in Guyana. Species traded from the Rupununi include parrots, macaws,
parakeets, songbirds, reptiles, arthropods, and jaguars.
The main export markets are Mexico, Singapore, and the USA. The full extent of the illegal trade
is not known, but permeable borders mean illegal trade across Brazil, Venezuela and Suriname is
common.
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Forests Facts
● Rainforests cover about 6% of the Earth‘s land surface.
● It can take ten minutes for a falling raindrop to travel from a rainforest’s thick canopy to
the floor.
● Rainforests get at least 250cm of rain a year. Sometimes it is almost double that at 450cm.
● The Amazon rainforest in South America is so big that if it were a country, it would be the
ninth biggest in the world.
● The Guiana Shield is a 1.7 billion-year-old Precambrian geological formation in northeast
South America that forms a portion of the northern coast.
● The Guiana Shield underlies Venezuela, Guyana (previously British Guiana), Suriname
(previously Dutch Guiana) and French Guiana (or Guyane), as well as parts of Colombia,
and Brazil.
● A quarter of ingredients in modern medicines come from rainforest plants.
● Some forests are plantation forests. These are forests that have been planted by tree farmers.
The plantations supply much of the wood humans use.
● Trees can grow pretty much anywhere in the world, as long as it is in a spot that has enough
water for them. Because of that, forest habitats can be quite different depending where in
the world they are.
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