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INQUIRY 1: WHAT ARE THE 
WORLD’S FORESTS AND WHERE 

ARE THEY FOUND? 

EARTH’S CLIMATES AND FORESTS

Before we learn more about the world’s forests, 
let’s think about the place on which these forests 
grow. What do we call this place?

If you guessed Earth, you are correct! We know 
that Earth spins on its axis and revolves around 
the Sun. The area near the Equator is closest to 
the Sun. Earth is warmest near the Equator and 
coolest near the North Pole and the South Pole. 
The distance from the Equator, along with other 
factors, influence what kind of forests grow in 
particular areas on Earth (Figure 9).

Figure 9.
An imaginary circle around the middle of Earth at an equal distance from the North Pole and the South Pole, the 
Equator is given a label of 0 degrees. Imaginary lines, called lines of latitude, are placed around Earth’s surface 
from the Equator toward the poles. Lines of latitude represent the distance from the Equator. The poles are labeled 
90 degrees. Each latitude line is spaced equally apart, and each is labeled according to its position north and 
south of the Equator. Lines of latitude enable people to identify precise locations on Earth’s surface, north and 
south of the Equator. 
Illustration by Samantha Bond.

Photo courtesy of Babs McDonald.
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Figure 10.
The higher the land’s elevation, the cooler its climate. 
Illustration by Stephanie Pfeiffer.

At higher elevations, the climate is cooler (Figure 
10). The top level of any ocean is called sea 
level. The height of the land above sea level is 
called its elevation. 

Across Earth, different areas receive different 
amounts of precipitation. Plants need water to 
survive and have adapted over time to live with 
varying amounts of precipitation. Some plants, 
such as those in tropical rain forests, need a lot 
of water to survive. Other plants, like those in 
deserts, have adapted to conserve the water 
they receive. Therefore, they need much less 
water. Drier areas have fewer plants and trees. 
Some areas have no plants or trees at all.

The three things that we have just explored are 
latitude, elevation, and precipitation. These three 
things influence the type of forest that grows 
naturally in a particular area on Earth (Figure 11). 

Different types of forests are found across the 
planet. In one area, a forest may be dry with 
little vegetation. In another, a forest may contain 
large trees that grow quickly because of high 
precipitation and fertile soil. Different types of 

forests exist because they grow under different 
climates. These different climates result in 
different ecological zones, or ecozones (Figure 
12). Another reason different types of forests 
exist is that human activities have changed 
some of the forests. These activities include 
actions such as felling or planting trees. 

Figure 11.
Vegetation types, including tree species, vary with 
latitude, and precipitation. 
Illustration by Stephanie Pfeiffer.
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REFLECTION SECTION 

Observe Figure 9 and 10. Do 
you think that a location at sea 
level and at the same latitude north 
and south of the Equator would have 
a similar average air temperature? 
Why or why not? 

Observe the photographs in Figure 
12. What is one advantage of having 
a diversity of forest types across the 
planet?

THE WORLD’S CHANGING FORESTS 

Natural events can change Earth’s forests. For 
example, forests may change as a result of 
hurricanes and typhoons. Earth’s forests are 
also being changed by something else. It was 
this infl uence that FAO was most interested in 
understanding. What infl uence did the scientists 
want to understand?

If you guessed humans, you are correct! FAO 
wanted to understand how forests are changing 
as a result of human activity. To study the 
infl uence of humans on forests, the scientists 
classifi ed the world’s forests into two categories 
(Table 1). 

Table 1.  FAO has identifi ed two major categories of forests worldwide: natural forests and planted forests. 

Natural forests
Natural forests maintain native tree species and support natural 
ecological processes (Figure 13 and Figure 14).

Planted forests

Forests are planted for many reasons, such as for timber, 
fuelwood, or soil and water protection. Planted forests provide 
goods and services and reduce pressure on natural forests 
(Figure 15A and Figure 15B).

Figure 13.
Mongolian oak is a tree species native to Japan, southern Kuril Islands, Sakhalin, Manchuria, and central and 
northern China, Korean Peninsula, eastern Mongolia, and eastern Russia (Siberia). Mongolian oak trees are a part 
of natural forests in Asia. 
Photo courtesy of Troy Kimoto, Canadian Food Inspection Agency, www.bugwood.org. 
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Figure 14.
This forest in the Democratic Republic of the Congo is composed of native trees that are regenerating naturally, 
without any human involvement. This is a natural forest.
Photo courtesy of ©Food and Agriculture Organization of the United Nations/Giulio Napolitano.

Figure 15A. 
These Scots pine trees were planted in rows. This is a 
planted forest. 
Photo courtesy of William M. Ciesla, Forest Health 
International, http://www.bugwood.org. 

Figure 15B. 
This forest was planted in Scotland to look and function 
like a natural forest. Sometimes it can be difficult to tell 
the difference between a natural and a planted forest. 
Photo courtesy of Babs McDonald.
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Combining the natural and planted forest 
categories, the world’s forests cover a little less 
than 4 billion hectares (Figure 16 and Figure 17). 
This is about 31 percent of Earth’s land surface. 
Of these forested hectares, 54 percent are in 
the following countries: Brazil, Canada, China, 
the Russian Federation, and the United States of 
America. Most of the world’s forests are in natural 
forest area (Figure 18 and Figure 19).

Figure 16.
A hectare is about the size of a football (soccer) fi eld. 
One hectare is equal to 2.471 acres. 
Illustration by Stephanie Pfeiffer. 

HOW MUCH IS A MILLION? 

If you counted from 1 to 1 million, 
you would have to count for 23 
days without stopping! 

https://youtu.be/MKkK87E46I4

HOW MUCH IS A MILLION? 

Africa

Asia

Europe

South
America

Oceania

842
624

1 015

593

751

Source: Food and Agriculture Organization of the United Nations

North and
Central
America

Figure 17.
The amount of forest area (in millions of hectares) 
by continent in 2015. When reading a table or chart 
that is labeled “in millions of hectares,” add six zeros 
to the given number. For example, Africa includes 
624 000 000 hectares of forest. 
Illustration by Stephanie Pfeiffer. 

Africa

Asia

Europe
North and 

Central 
America

South
America

Oceania

827
600

929

462

707

Source: Food and Agriculture Organization of the United Nations

Figure 18.
The amount of natural forest area (in millions of hectares) 
by continent in 2015. 
Illustration by Stephanie Pfeiffer. 
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Figure 19.
The percentage of total forest area (TFA) in natural forest 
and planted forest by continent in 2015. For example, 
97 percent of Africa’s forested area is in natural forest. 
Illustration by Stephanie Pfeiffer. 

In the past 25 years worldwide, the amount of 
area that makes up the world’s forests has slightly 
declined (Figure 20 and Figure 21). Even though 
the amount of forest has decreased, the rate of 
forest loss has been reduced by over 50 percent. 
Between the periods 1990-2000 and 2010-2015, 
the annual loss went from 7.3 million hectares per 
year to 3.3 million hectares per year.

In 1990, the world’s forests covered 4 128 million 
hectares. By 2015, 129 million hectares of 
forest land had been lost. This is a change from 
31.6 percent of the world’s land area in 1990 to 
30.6 percent in 2015. This loss is equal to an area 
about the size of South Africa. Most forest area 
was lost in the tropical ecozone, and most of this 
loss was in South America and Africa (Figure 22).

Figure 20.
Net annual forest change by continent between 2010 
and 2015. This chart shows, for example, that Africa 
lost an average of 2.8 million hectares of forest area 
every year between 2010 and 2015. 
Illustration by Stephanie Pfeiffer. 
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Figure 21.
Forest area by continent (in millions of hectares) 
between 1990 and 2015.
Illustration by Stephanie Pfeiffer.
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Figure 22.
The planet lost an area of forest about the size of South Africa over the past 25 years. Most of this loss occurred 
in South America and Africa. Africa is a continent, and South Africa is a country located on the African continent.
Map by Carey Burda and Stephanie Pfeiffer. 

HOW MUCH IS A BILLION? 

If you counted from 1 to 1 billion, you would 
have to count for 95 years without stopping! 

https://youtu.be/MKkK87E46I4

HOW MUCH IS A BILLION? 

The percentage of forest area in each country 
varies (Figure 23). For countries that have a 
small percentage of their total area in forests, 
forest loss might be more noticeable.
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Global Forest Resources Assessment 2015,  Rome, FAO

Figure 23.
Forest area as a percentage of total land area in each country in 2015. 
Map courtesy of Food and Agriculture Organization of the United Nations.

Figure 24.
Some forests are lost when trees are felled to plant 
food crops. 
Photo courtesy of Alton Sparks, University of Georgia, 
http://www.bugwood.org. 

Natural forests decrease when forests are lost 
to other land uses. For example, trees may be 
felled to plant food crops or to build roads 
and buildings (Figure 24). Constructing roads 
and buildings is not the only way that trees and 
forests are lost. Trees and forests can also be lost 

to insects and other threats, such as invasive 
fungi, forest fires, or hurricanes and typhoons. 

Between 1990 and 2015, most of the world’s 
natural forest area loss took place in the 
tropical ecozones (see Figure 12). In the 
temperate ecozones, natural forest area has 
been increasing since 1990. The boreal and 
subtropical ecozones have had little change in 
forest area over the same 25 years.

FAO is interested in how the amount of natural 
and planted forests on our planet has changed. 
Recall that natural forests are forests with native 
tree species and little evidence of human 
activities. FAO discovered that natural forests 
have been declining in area, and planted 
forests have increased in area (Figure 25 and 
Figure 26). Planted forest area increased 105 
million hectares between 1990 and 2015, about 
4.2 million hectares per year. 
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Figure 25.
The area of natural forests (in thousands of hectares) 
has declined slightly since 1990. The largest area of 
natural forest is found in Europe. About 85 percent 
of European natural forest is located in the Russian 
Federation.
Illustration by Stephanie Pfeiffer.

Figure 26.
The area of planted forest (in thousands of hectares) has 
increased on each continent between 1990 and 2015.
Illustration by Stephanie Pfeiffer. 

Planted forests made up 7 percent of the world’s 
forests in 2015. FAO scientists expect that 
planted forests will increase in area, particularly 
in the boreal ecozone (see Figure 12).

Another way scientists understand the amount 
of forest land in an area is to compare it with the 
number of people living in the area. This can be 
done within a community, a country, a continent, or 
across our planet. The calculated figure is called 
per capita, meaning the amount of something per 
person. Consider the 25 years between 1990 and 
2015. During that time, the world’s population 
increased by 2.1 billion people, and over 100 
million hectares of forest land were lost. The 
amount of forest land per person, therefore, has 
decreased over the past 25 years (Figure 27).

Although the world’s natural forest area has 
declined in area over the past 25 years, 93 
percent of the world’s forests are still natural. 
Regardless of whether a forest has grown 
naturally or has been planted, people worldwide 
gain important benefits from their forests.

Figure 27.
Worldwide, the amount of forested hectares per capita 
has declined over the past 25 years.
Illustration by Stephanie Pfeiffer. 
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Figure 28.
Urban forests include individual trees planted along streets, such as this urban forest in China (A). Urban forests 
can also be found in urban parks. Individual trees or groups of trees provide beauty and shade, as well as other 
benefi ts to urban residents. This is Central Park in New York City (B). 
Photos courtesy of Dazhuang Huang and Babs McDonald. 

 URBAN FORESTS

FAO has classifi ed the world’s forests into two 
categories: natural forests and planted forests. 
If you live in an urban area, however, you might 
have a third kind of forest nearby. The trees 
in this forest may have germinated and grown 
without human assistance, or the trees may 
have been planted. Usually, the trees in this 
kind of forest are surrounded by grass and other 
landscaped areas or even roads and buildings. 
According to FAO, these forests may include 
individual trees or groups of trees. This kind of 
forest is called an urban forest, and it is often 
found as a part of urban parks (Figure 28). 

Urban forests provide many of the same 
benefi ts as natural forests. Some urban forests, 
for example, are found along rivers and provide 
a place for rivers to fl ood during high rainfall. 
Urban forests and parks provide beautiful 
places for people to walk, play, picnic, and rest. 
Urban forests also provide homes for wildlife, 
reduce erosion into urban waterways, and help 
keep urban areas cooler in hot weather.

 DID YOU KNOW? 

In 1950, less than 30 percent of the world’s 
population lived in urban areas. In 2008, 
this percentage reached 50 percent; and in 
2014, 54 percent of the world’s population 
lived in urban areas. Sixty-six percent, or 
two-thirds of the world’s population, are 
predicted to live in urban areas by 2050. 
Information from the Population Reference Bureau, 
2008 World Population Data Sheet, and the United 
Nations. 

REFLECTION SECTION 

Has an area of forest been felled 
in or near your community? If so, 
what was this forest replaced with?

Describe in your own words the difference 
between a natural forest and a planted forest.

REFLECTION SECTION 
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FACTIVITY
LEAF RUBBINGS

TIME NEEDED

30–40 minutes
MATERIALS 

(for each student or group of students)
• A hard surface, such as a table or desk
• A plain white piece of paper
• Crayons, colored pencils, or regular pencil
• A leaf (can be from a tree or off the ground)
• Tape (optional)

METHODS

1. Go outside and fi nd a leaf (or more than 
one leaf). Observe the leaf’s size, texture, 
and features. Do you know what kind of 
leaf it is? Notice that the two sides of a leaf 
are different. On one side, the veins are 
much more noticeable. 

2. Place the leaf on the hard surface. The 
side with the more noticeable veins should 
be facing up. 

3. Place the white sheet of paper over the 
leaf. You can tape the leaf on the hard 
surface to keep it from moving.

4. Using the side of the crayon or pencil, 
rub over the leaf. As you rub, you will see 
the leaf’s features appear on the white 
paper. You can use different colors and 
different amounts of pressure to create 
your leaf picture. 

5. If you know or can identify what kind of 
leaf you have drawn, write its name on the 
paper and post your leaf picture on the 
wall. Compare and contrast different leaf 
sizes, shapes, and vein patterns. 

Place the leaf on the hard surface. The 

ALTERNATE FACTIVITY 
MEASURING PRECIPITATION

TIME NEEDED

One month. Initial setup should take one or 
two class periods, then a few minutes each 
day to monitor and record information.

MATERIALS 

(for each student or group of students)
• Five rain gauges or the materials to make 

rain gauges
• Paper for a logbook or science notebook

Rain gauge materials 
• Five 2-liter plastic bottles
• Tool to cut off the tops of plastic bottles
• Duct tape
• Ruler
• Permanent marker
• Stones/pebbles
• Water
The question you will answer in this FACTivity is: How 
much precipitation falls over a month’s time at my 
school or where I live?

Continued next page >

247-937_AGRIC.indd   26 7/31/19   3:04 PM



Glossary words are defined on page 60-61 27 Natural Inquirer World’s Forests Third Edition

METHODS
1. Find five rain gauges. If you do not have rain 

gauges, you can make them using by following 
steps 2-6.

2. Get a 2-liter plastic bottle and have an adult cut off 
the top of the bottle. Keep the top. Place duct tape 
around the area that was cut so that any sharp 
edges are covered.

3. Place pebbles or stones in the bottom of the bottle. 
These stones will help keep the bottle upright if it 
is windy outside.

4. On the bottom part of the bottle, use a ruler to make 
a scale of horizontal lines. Start marking the lines 
from 2 inches (5.08 centimeters) above the bottom 
to 2 inches (5.08 centimeters) from the top. The lines 
should be separated by ½ inch (1.27 centimeters).

5. Fill the bottom with water to the first line on your 
scale.

6. Next, place the cut-off top upside down into the 
bottle. The upside-down top creates a funnel. Your 
rain gauge is ready (Figure 29).

7. Number your rain gauges from 1 to 5. Take two 
rain gauges and place them in flat areas away 
from buildings or trees. Take the other three rain 
gauges and place them in flat areas underneath 
trees and near buildings. 

8. Create a logbook so that you can keep track of the 
precipitation over an entire month. Make a separate 
page for each rain gauge, and write the number of 

the gauge as well as a brief description of the area 
in which the rain gauge is located. Be sure to write 
a date on each entry.

9. Each day, check the rain gauges to see whether 
water has evaporated from them. If water has 
evaporated, then fill the gauge with water again to 
the first line. After it has rained and you have taken 
your measurement, empty the rain gauge and fill 
again to the first line. Make a note in your logbook 
every time you have to fill up the water to the first 
line.

10. After a month, examine the data you have 
collected. Create a graph for each rain gauge 
and the amount of precipitation.

As a class, discuss what you learned when you 
examined the data. Here are some questions to get 
you started.
• Were there really wet times and really dry times? 

Did you see the same things with each of the rain 
gauges?

• How did different rain gauges compare?
• Did all the gauges get the same amount of 

precipitation? If not, why do you think the amounts 
may have been different?

• Did you have to fill some rain gauges with water 
more often than others? If so, why do you think 
that is?

Figure 29.
How to make your own rain gauge. 
Illustration by Stephanie Pfeiffer.
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