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THE GLOBAL CLIMATE

The Earth is the only planet that supports life. The first organisms
appeared more than 3.5 billion years ago; today there are millions of
species inhabiting the biosphere—the part of the planet where life is
found. Climate is among the most influential factors that determine
their survival.

The Earth relies on a constant supply of light and heat energy pro-
duced by the Sun, which is absorbed both by Earth’s atmosphere and
by the land and oceans below. The amount of heat that reaches the
surface varies, creating climatic zones: tropical, temperate and polar.

The climatic zones are linked to areas of high and low atmospheric
pressure. When air near the ground is heated, it expands and becomes
less dense, creating an area of low pressure. The warm air rises, while
cool air flows in to replace it. The result is a convection current of
circulating air. The rising warm air cools as it gets higher in the at-
mosphere and increases in density. It begins to sink back down, form-
ing a high-pressure area. Global temperature differences cause a cir-
culation of air currents, with warm air rising from the tropics and
moving toward the Poles, distributing heat energy along the way. In
general, there are areas of low pressure over the Equator and the tem-
perate regions; high-pressure areas cover the polar regions and the
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ECOLOGY AND ENVIRONMENT

semitropical regions immediately north and south of the Equator.

The uneven distribution of rainfall is another important aspect of
the different climatic zones, and it depends on both temperature and
air movements. Tropical regions receive the greatest amount of in-
coming heat energy from the Sun, which evaporates huge amounts of
water from the oceans and (to a lesser extent) the land. Warm air can
hold more moisture than cool air, which tends to be dry—the warm
air has a higher humidity.

As the tropical air rises, it cools and loses moisture, much of which
falls back on the tropics as rain. The cooler, drier air then continues
moving north, depositing little moisture in the warm temperate zone.
As it passes over the warm land, it is warmed again, and more mois-
ture is released in the cool temperate zone. By the time the air reaches
the Poles, it is dry and cold.

Climate determines what vegetation can grow in a region, and how
much. Tropical regions receive the most heat and moisture, and have
the highest productivity—the total vegetation grown, usually mea-
sured in kilograms per square meter (kg/m?). Rainforest produces
about 3.5 kg/m?® per year, compared with less than 0.1 kg/m? in deserts
and polar regions. Productivity in deserts is limited by lack of water
and in polar regions by lack of heat and light.

?;‘ 3 biosphere [4:4E| 10- atmospheric pressure [SJE] 13 con- #
j: vection current [ A3 | 35 vegetation [#E4 | g



THE GLOBAL CLIMATE

A Answer the following questions in English.

1. When did the first organisms appear ?
2. What do global temperature differences cause ?
3. Explain the dominant feature of Tropical regions.
B For each set of parenthesis in the following sentences

which explain the illustration, choose an appropriate
word from the column below.

Solar radiation

Temperate zone

A Atthe ( ). the Sun is overhead for much of the year and its rays strike the ground almost
( ). Little heat is lost as the rays pass through the atmosphere so most reaches the ground.
The ( ) receive much less energy because the Sun is low in the sky for much of the year and
the rays have a lot of atmosphere to pass through. The movement of air and water ( ) the
heat from the Equator toward the Poles.

A. transfers B. vertically C. Equator D. Poles
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C Listen to the tape carefully and write the sentences down.
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WEATHER PATTERNS

The daily pattern of conditions such as temperature and rainfall is
called weather. It may change from day to day or even from hour to
hour. Climate is based on the average weather conditions over a long
period—about 30 years—and changes very slowly.

Weather begins with air movements. Warm air is less dense than
cold air, so it tends to rise (convect), causing a reduction in atmo-
spheric pressure. Wind blows from high-pressure to low-pressure ar-
cas. If the Earth did not rotate, cold, high-pressure air would simply
flow from the Poles toward the Equator, while warm, low-pressure
air from the Equator flowed toward the Poles. However, convection
currents in the atmosphere are affected by the spin of the Earth on its
axis. The warm, rising air spins more slowly than the Earth. Because
of this, it moves along a curved path. In the northern hemisphere it is
deflected to the right, and in the southern hemisphere it is deflected to
the left. This is called the Coriolis effect. It also influences the direc-
tion of high-pressure systems (anticyclones) and low-pressure sys-
tems (cyclones). Anticyclones are associated with calm weather,
cyclones with disturbances such as tropical storms.

At the Equator is a region of calm, warm, low-pressure air called
the Doldrums. When it rises, it causes streams of high-pressure air to

11
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ECOLOGY AND ENVIRONMENT

move toward the Equator from the north and south to replace it. These
high-pressure streams are the trade winds. They do not blow directly
north and south, for they are influenced by the Coriolis effect. The
trade winds span nearly half the globe and dominate the weather sys-
tems of the tropics and semi-tropics.

Next to the zone of the trade winds, between about 30° and 60°
latitude (the temperate zone), are the westerlies, the second major
global wind system. Westerlies blow toward the Poles and are par-
ticularly strong in the southern hemisphere, where there is less large
land mass to lessen their force. In the temperate zone, cold air from
the Poles (called easterlies) meets the warm air from the tropics. These
do not mix easily. The interaction of cold and warm currents and the
spinning of the Earth result in high, fast-moving winds called jet
streams. They are found 8-10 kilometers above the surface of the
Earth, travelling at 200 km/h. A jet stream is rather like a snaking
tube that weaves an unsteady path, creating a series of areas of low
and high pressure.

Unlike the Doldrums, which are a permanent fixture at the Equa-
tor, the large belts of winds—the trade winds and the jet stream—
shift with the changing seasons as the Earth heats up and cools down.
This is among the chief factors that produce weather conditions. For
example, when the jet stream moves north, the air beneath becomes
less dense and the tropical warm air can move north too, creating an
area of low pressure. If it drifts to the south, denser, cold air moves
south, creating a high-pressure area. The changing patterns of low-
and high-pressure areas give countries in the temperate zones their
changeable weather patterns. Hot, sunny weather results when the jet

12



WEATHER PATTERNS

stream moves north in summer, allowing warm tropical air to cover
the land. When the jet stream moves south in winter, cold polar air
moves south too, bringing cold winds and clear skies. Long-range
weather forecasts attempt to predict the path of the jet streams be-
cause they have such a significant influence on the weather.

The trade winds move north and south over the Equator by about
5°— except over India, where they move by as much as 30°. This
is partly due to the high temperature of the continent, which warms
the air and creates low-pressure zones. These conditions are rein-
forced by shifts in the local jet stream, which moves to the south in
the winter, bringing dry, high-pressure air down to India from the
Tibetan plateau; in the summer it recedes back to the north, and the

local low-pressure system resumes.
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A  Answer the following questions in English.

1. What is the daily pattern of conditions such as temperature and
rainfall called ?
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ECOLOGY AND ENVIRONMENT

2. What is a region of calm, warm, low-pressure air at the Equator
called ?

3. Name the three major wind systems flowing over the Earth.

B For each set of parenthesis in the following sentences,
choose an appropriate word from the column below.

The Coriolis effect, caused by the Earth’s ( ) on its axis,
( ) winds to the right in the ( ) hemisphere and
to the left in the ( ) hemisphere. This complicates the basic

pattern of warm air flowing north and cool air flowing south.

A. southern B. deflects C. rotation D. northern

C Listen to the tape carefully and write the sentences down.




THE WORLD’S BIOMES

Life exists in only a small part of the Earth—in the lower atmosphere,
on the surface and in the oceans. Together these form a single large
ecosystem called the biosphere. Within it, organisms may live on
land or in the water. These two different environments may be di-
vided further into biomes, which are characterized by the kinds of
plants that grow there.

Land covers less than a third of the surface of the planet, but 90
percent of all species live on it. The characteristic plants of a biome
support typical groups of animals. This distribution of life forms
around the globe is far from random. It is closely linked to the cli-
matic zones—polar, temperate and tropical—because climate is a
major factor that determines whether an animal or plant survives.

The two most important factors that influence which species can
live in which land biome are the temperature and the amount of rain-
fall. These produce three main categories of terrestrial biome—grass-
land, forest and desert—in each of the climate zones. A forest, for
example, may be cold (northern Canada), temperate (the Black For-
est in central Europe) or tropical (the rainforest of central Africa).
Biomes are often similar on different continents: African grassland
looks like that of South America or Australia.
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Biomes do not have precise boundaries, but blend into one another
across broad geographical regions. Their patterns vary with climate,
so that parts of the North African desert are at the same latitude as the
temperate forests of the southeastern United States. The detailed cli-
mate of an area depends, to a large extent, on the arrangement of land
and sea. Because land masses warm up and cool down more rapidly
than bodies of water, continental land masses experience quite dif-
ferent climates than do islands at the same latitudes. Continental cli-
mates have cold winters and warm summers, whereas maritime cli-
mates, which are influenced by the ocean currents, often have milder
winters but wetter summers.

Climate is much less important in aquatic biomes. The single most
important factor that determines what life can flourish in water is the
amount of salt it contains. Salt-water aquatic biomes cover a much
larger area of the Earth than any other biome, but they do not support
as much life. Most marine life is found in the shallower water—down
to about 200 meters in depth— over the continental shelves and slopes,

where ultimately it depends on the abundance of plankton.

ﬁ 3 ecosystem [ZEFEFR | 3 biosphere |4 | HiER ETEYI 4 ;)
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A Answer the following questions in English.

1. What percentage of all species live on land ?



2. Name the two most important factors that determine the kind of

species living on land ?

3. Why does the climate of an area depend on the arrangement of
land and sea ?

B For each set of parenthesis in the following sentences,
choose an appropriate word from the column below.

In the Arizona desert, scientists have built a $ 30 million artificial
( ) to carry out experiments with self-sustaining ( ).
Biosphere contains the main natural biomes — rainforest, tropical
grassland, ( ), ocean — as well as two artificial systems,
( ) and urban.

A. agriculture  B. desert C. biosphere D. ecosystems

C Listen to the tape carefully and write the sentences down.
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ENERGY TRANSFORMATION

The Earth depends on a continuous supply of heat and light from the
Sun. A few organisms can use the heat energy directly—as when
reptiles bask in sunlight to absorb heat—but the only organisms that
are able to make use of light energy to make food are green plants
s and a few bacteria. The light energy captured by the green plants is
converted to chemical energy, which can be utilized by animals. This
can be thought of as a flow of energy from the Sun through an eco-
system.
When animals eat plants, they obtain both chemical energy and
10 essential nutrients. Chemical energy is the “fuel” that drives the bio-
logical processes of life, whereas nutrients are the components that
make up not only food but also living tissue itself. Both are passed
from plant to animal or from animal to animal. Nutrients are chemi-
cal elements such as nitrogen and are part of the abiotic (nonliving)
15 component of an ecosystem. Eventually, all nutrients are returned to
the ecosystem and recycled. Energy conversion is less efficient. No
animal can convert its total food intake into an equal amount of en-
ergy. Some energy is lost as heat and waste products and cannot be
recycled back into the ecosystem. Decomposers, such as bacteria and
20 worms, use the chemical energy and nutrients locked in the waste
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ENERGY TRANSFORMATION

products and bodies of dead animals on which they feed. They play a
key role in recycling nutrients through the system.

The conversion of energy in an ecosystem may be traced from one
level to another. Primary producers (plants) are eaten by primary
consumers (animals such as herbivores). These animals may in turn
be eaten by other animals—secondary consumers—which, in turn,
are eaten by tertiary consumers. The energy originally obtained by
the primary producers is passed along, forming a food chain.

Each level in the chain is called a trophic level. The first level is
occupied by the primary producers, and the second trophic level by
the primary consumers. Consumers from different species may be at
the same level in the chain, and share the same feeding habits. Plants
are nearly always at the bottom of a food chain; therefore all animals
are dependent, directly (in the case of herbivores) or indirectly (in
carnivores), on plants for their energy requirements. An ecosystem
can more easily support a large base of primary consumers than sec-
ondary or tertiary consumers, because the available energy decreases

at each level.

2
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A Answer the following questions in English.

1. What organisms are able to use light energy to make food ?
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ECOLOGY AND ENVIRONMENT

2. How do decomposers play a role in recycling nutrients through
the system ?

3. Do owls directly depend on plants for their energy require-

ments ?

B For each set of parenthesis in the following sentences
which explain the illustration, choose an appropriate
word from the column below.

Solar energy

Herbivores

20



4 Sunlight is the basis of the Earth's food supply, but its energy can be transferred to animals
only through green plants (primary producers) such as grass. When animals such as rabbits (pri-
mary consumers) eat the grass, they gain chemical energy and essential ( ). Rabbits attract
predators such as owls, which are the secondary consumers in this ecosystem, Scavengers feed on
dead and dying animals. All the wastes of the animals, together with the remains of the plants, are
( ) by micro-organisms which recycle the nutrients back into the soil. At each stage there
is a transfer of energy between plant and animal, or between animal and animal. However, up to
90 percent of this energy is ( ) between one level and the next, usually in the form of heat
loss. Eventually, all the energy entering the living components of an ecosystem will be lost in this
way. Unlike elements such as carbon and nitrogen, which flow through the ecosystem in ( )
cycles, the flow of energy —which is needed to drive the natural cycles—is linear. Energy ( )
as it passes along from one level to another. All energy is eventually lost as heat and must be
replaced by energy from the Sun.

A. wasted B. diminishes C. nutrients
D. continuous E. decomposed

C Listen to the tape carefully and write the sentences down.

21
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PYRAMIDS AND WEBS

Most animals eat a variety of foods for a good reason: if anything
reduced the supply of a particular food source, the consumer of that
food would be affected by a shortage. By feeding on a range of foods,
animals can avoid shortages. However, there are some animals that
s rely exclusively on a single source of food. For example, many of the
sea birds of the North Atlantic around the Shetland Isles feed only on
sand eels. Due to climatic change and over-fishing, the sand eel popu-
lation has plummeted, and the sea bird populations have decreased
dramatically as a result of starvation. This is an example of the inter-
10 related feeding relationships that form a food chain.

There are different types of food chain. In a sequence in which
plants are eaten by herbivorous animals (grazers), which in turn are
eaten by carnivorous predators, the chain may be called a grazing
food chain. There is also a detritus food chain, in which dead plants

15 are consumed by decomposers. In a well-developed ecosystem, such
as a forest, more than 90 percent of primary production is eventually
consumed by the organisms in the detritus chain; less than 10 percent
is consumed in the grazing chain. In contrast, in a less developed
ecosystem such as a fishpond or farmland, 50 percent or more of

20 production is consumed in grazing. Studies of grass-cow-human food
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PYRAMIDS AND WEBS

chains in pasture farming have shown that future productivity de-
pends on retaining at least 50 percent of the total annual production
within the system; if less is retained, nutrient recycling and moisture
cannot be maintained, and within ten years the ecosystem becomes
severely depleted.

In the study of a particular ecosystem, it is possible to build up a
complex food web that shows all the different feeding relationships.
In such a food web, an animal may be both a primary and secondary
consumer, feeding on both plants and animals; it may also be both a
secondary and tertiary consumer, depending on which animal it feeds
on at a given time.

A different way of illustrating a food chain is by using a pyramid
of numbers. This display is designed to show the number of organ-
isms at each feeding level. The pyramid begins with a large base and
decreases sharply with each higher level because the number of crea-
tures is fewer in higher levels of the chain than in lower levels, In
most cases, the pyramid is a reasonable representation, because there
are always fewer carnivores than herbivores.

But the use of numbers alone to represent a food chain can be
misleading. A large tree and a single small plant both count as one
plant, even though there is an enormous difference in their sizes. For
this reason, it is more appropriate to plot a pyramid of biomass —the
mass of living matter at each level of a food chain. Sometimes the
pyramid of biomass may be inverted: there is a greater mass of pri-
mary consumers than producers. This happens in marine food chains,
in which zooplankton (consumers) often outnumber the short-lived,
rapidly-reproducing phytoplankton (producers).

23

25



50

55

ECOLOGY AND ENVIRONMENT

Pyramids of numbers and of biomass, however, can only provide a
limited amount of information, because other critical information such
as the availability of energy is missing. A pyramid of biomass does
not indicate if any animals had large amounts of energy stored in
their bodies as fat, or how much energy in the bodies of herbivores is
passed on to carnivores. All this can be represented by a pyramid of
energy. This shows the energy content of all organisms at each trophic
level. It takes into account the number of organisms, their biomass

and their energy content.
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PYRAMIDS AND WEBS

A Fill in the following blanks from the column below.

I ( ) 8 Caddisfly larva 15 Bitterling

2 Water snail 9( } 16 Water beetle
3 ) 10 Amphipod 17 ( )

4 Lumbricoid worm 11 Isopod 18 Frog/tadpole
5 Zooplankton 12 ( ) 19 Kingfisher
6( ) 13 Carp 20 Heron

7 Mayfly larva 14 Stickleback 2] ( )

Swan Pike Eel Dragonfly larva Detritus
Mosquito larva Phytoplankton

25



ECOLOGY AND ENVIRONMENT

B For each set of parenthesis in the following sentences
which explain the illustration, choose an appropriate
word from the column below.

£ Only a small amount of food is needed at the first level of a food web in an ( ) ecosystem
such as a temperate pond, as long as the pond remains well supplied with ( ). Allarge base
of primary consumers feeds on this small base, ( ) in turn a surprisingly large number of

higher consumers, up to the top of the food web. The first level of a land-based food web usually
( ) to be much larger.

A. light  B. needs C. supporting  D. aquatic

26



PYRAMIDS AND WEBS

C Listen to the tape carefully and write down the sentences.

27
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THE WATER CYCLE

Although Earth may be accurately described as a watery planet be-
cause so much of its surface is covered by oceans, water as a re-
source is far from abundant. This is because about 97 percent of the
world’s water is salt water, which is unsuitable for drinking, for
irrigation, and even for many industrial purposes. Fresh water
accounts for only about 3 percent of the total supply. Of this, less
than 0.5 percent is readily available from rivers and lakes, which
nevertheless provide 80 percent of the water used in industry and
agriculture worldwide. The water supply may appear to be increased
by natural means such as rain, or by artificial means such as drilling
wells, but the amount available on the planet is constant. It is con-
tinuously recycled in the water cycle.

The oceans are the most important source of water, providing four-
fifths of the total water in the cycle. Water evaporates from the sur-
face of the oceans, leaving behind the salt. Some water also evapo-
rates from rivers, lakes, the leaves of plants and the skin of animals
as they sweat. The vapor rises in the atmosphere and cools. As it does
so, it condenses to form water droplets high in the atmosphere. These
droplets come together to form clouds. Their weight causes them to
fall from the clouds as rain, snow or sleet—some of which falls on

28



