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Ecosystems   
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18.1  Terrestrial Biomes

An ecosystem consists of all the organisms that live in a specific area, including all the plants, animals, 
and microscopic organisms, as well as all the abiotic features of their environment. Earth has many 
different kinds of ecosystems, and each is occupied by characteristic suites of organisms. These types of 
ecosystems are referred to as biomes. We can divide Earth’s biomes into two broad categories: terrestrial 
and aquatic. We will look at terrestrial biomes in this section and aquatic biomes in the next section.

The land area of Earth is divided into eight major types of ecosystems, known as terrestrial biomes 
(Figure 18.1). Each terrestrial biome is occupied by specific types of biological communities and, most 
importantly, by specific types of plant life. 

FIGURE 18.1 
Earth’s terrestrial biomes. Each biome is associated with a specific climate and with specific types of plant 
life. 

https://www.conceptualacademy.com/system/files/student-files/CB1802.pdf
https://www.conceptualacademy.com/system/files/student-files/CB1803.pdf
https://www.conceptualacademy.com/system/files/student-files/CB1804.pdf
https://www.conceptualacademy.com/system/files/student-files/CB1805.pdf


© Conceptual Biology by Jennifer Yeh

The same terrestrial biome is often found in completely different parts of the world. For example, there are 
tropical forests—with their tall trees, dense vegetation, and astounding biodiversity—in the Amazon region 
of South America, in Southeast Asia, and in eastern and western Africa. 

Table 18.1 Weather patterns for various terrestrial biomes.

Terrestrial Biome  Winter  Summer  Precipitation (annual in cm)

Tropical forest  none  year-long  wet (200 – 400 cm)

Temperate forest  cold  warm  moderate (75 cm – 150 cm)

Coniferous forest  long  short  snow (40 – 100 cm)

Tundra  extreme  brief  very dry (15 - 25 cm)

Savanna  none  year-long  moderately dry (75 – 90 cm)

Temperate grassland  cold  hot  moderately dry (50 – 90 cm)

Chaparral  mild and rainy  hot and dry  seasonal (40 – 100 cm)

Desert  dry  dry  year-long dry (<50 cm)

The type of terrestrial biome found in a certain habitat depends mainly on climate, including factors such as 
temperature, rainfall, and the degree of seasonal variation. As a result, latitude—distance from the equator—
and elevation—height above sea level— are major influences on the distribution of biomes on Earth. For 
example, sunlight strikes Earth most directly at the equator, warming the air there and causing it to rise. 
When the rising air cools, it releases a great deal of moisture as rain. This is why tropical forests, also known 
as rainforests, are found near the equator. Let’s now survey Earth’s biomes, which we summarize in Table 18.1

FIGURE 18.2 

(a) This tropical forest in Thailand shows the density and diversity of plant life found in all tropical forests. (b) 
In this temperate forest in Devon, England, the season is autumn, and the trees are shedding their leaves. 
(c) A coniferous forest in Denali National Park, Alaska. (d) Tundra in Denali National Park, Alaska. Notice the 
absence of trees in the tundra. 
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Tropical forests (Figure 18.2a), sometimes called rainforests, are found 
close to the equator. Temperatures are warm and fairly constant 
throughout the year. Tropical forests receive between 200 and 400 
centimeters of rain a year, distributed between a wet season and a dry 
season. Tropical forests are famous for their biodiversity—more species 
are found in this biome than in all other biomes combined. A single 
square kilometer of tropical forest may contain as many as 100 different 
species of trees. The tallest trees form a dense canopy, shading the 
ground. Tropical forests have little leaf litter because all organic material 
is quickly decomposed. Most of the nutrients present in tropical forests 
are found in the organisms that live there, and the soil tends to be poor. 
Tropical forests are rapidly being destroyed worldwide for timber and 
agriculture. Unfortunately, the poor quality of the soil means that forest 
that has been cleared for farmland can support crops for only a few years. 

Temperate forests (Figure 18.2b) are found in areas that have four distinct 
seasons, including a warm growing season and a cold winter. Temperate 
forests receive between 75 and 150 centimeters of rainfall per year. There 
are usually three or four different species of trees per square kilometer. 
Some well-known temperate forest trees are elm, oak, beech, and maple. 
The leaves of temperate forest trees are unable to survive the freezing 
temperatures of winter. Consequently, these trees are deciduous—they 
drop their leaves in the autumn. Trees recover nutrients from their leaves 
before they are shed. The soil of temperate forests is fertile, and these 
forests make good farmland. In fact, many temperate forests have been 
cut down to make way for agriculture. 

Coniferous forests (Figure 18.2c), or evergreen forests, are found in areas 
that have long, cold winters and short summers. Coniferous forests are 
relatively dry, receiving about 40 to 100 centimeters of precipitation 
per year. Precipitation falls mainly as snow. As their name suggests, 
coniferous forests are dominated by conifers such as pine, spruce, and 
fir. The needlelike leaves of conifers are covered with a thick layer of wax 
and contain special substances that keep them from freezing during the 
winter. In coniferous forests, the ground is usually covered with shed 
needles, and the soil is poor in nutrients. Many coniferous forests are 
threatened by logging. 

Tundra (Figure 18.2d) is found in areas that experience extreme cold and 
little precipitation, averaging about 15 to 25 centimeters per year. One 
of the defining features of tundra is a layer of permafrost, or permanently 
frozen subsoil, beneath the topsoil. The word tundra comes from the 
Finnish word tunturia, meaning “treeless plain.” Trees cannot survive in 
tundra because of permafrost and the short growing season. Plant life 
in the tundra includes low shrubs, lichens, mosses, grasses, and flowers. 
Plants are often found in close clumps as a defense against cold. The 
tundra has relatively low biodiversity. 
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Savannas (Figure 18.3a) are tropical grasslands with a warm climate 
and a long dry season. Savannas are covered with grass and occasional 
scattered trees. Plants that live in the savanna have long roots for coping 
with drought. Trees also have a thick bark that helps them survive the 
fires that occur during the dry season. Fires help maintain savannas by 
preventing tree growth. Living organisms also help maintain savanna 
habitats—for example, elephants eat and kill trees, and humans burn 
forests for agriculture. Without this activity, some savannas would grow 
into tropical forests. Savannas receive a moderate amount of rain, usually 
between 75 and 100 centimeters each year. 

Temperate grasslands (Figure 18.3b) are found in areas that have four 
distinct seasons, including a hot summer and a cold winter. Compared to 
savannas, temperate grasslands show more temperature variation and 
receive less rainfall—about 50 to 90 centimeters per year. Several factors 
prevent trees from taking over the habitat and turning it into temperate 
forest, including relatively low levels of precipitation, seasonal drought, 
fire, and grazing. The soil of temperate grasslands is extremely fertile, 
making for ideal farmland. 

Chaparral (Figure 18.3c) is found in places that have mild, rainy winters 
and hot, dry summers characterized by drought and fire. Chaparral 
habitats are dominated by small trees and shrubs, many of which have 
small waxy leaves that help retain moisture. Chaparral plants also have 
extensive root systems that help them survive the summer drought. 

FIGURE 18.3

(a) A savanna in Serengeti National Park, Tanzania. (b) A temperate grassland in South Dakota.
(c) The Sonoran Desert, Arizona. (d) Chaparral in California. 



© Conceptual Biology by Jennifer Yeh

Deserts (Figure 18.3d) are habitats that receive very little precipitation, 
usually less than 50 centimeters per year. Although deserts are usually 
associated with hot climates, cold deserts also exist. In cold deserts, 
precipitation may fall as snow. Antarctica, the coldest and driest of the 
continents, is a desert. Many of the world’s largest hot deserts, including 
the Sahara and Australian deserts, are found in a band around 30 degrees 
north latitude and 30 degrees south latitude. Desert plants usually have 
special adaptations for living in dry conditions, such as extensive root 
systems and the ability to store water. Desert soils are usually abundant 
in nutrients. This rich soil, combined with a long growing season and 
plentiful sunshine, makes deserts productive farmland if water can be 
brought in through irrigation. 

READING CHECK

Name three biomes where seasonal fires play an important role. Why are fires important in these 
biomes? 

CHECK YOUR ANSWER 

Fire plays a role in savannas, temperate grasslands, and chaparral. In these habitats, they favor the growth of 
characteristic plants, in part by preventing the growth of more trees.

To read more about terrestrial biomes, check out the websites below:

https://www.nationalgeographic.org/encyclopedia/biome/

https://earthobservatory.nasa.gov/biome

https://www.nationalgeographic.org/encyclopedia/biome/
https://earthobservatory.nasa.gov/biome

