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PART I 

Chapter 1 

1.1 GEOGRAPHY 

 Geography is the study of the Earth’s various physical features – the land itself, 

climate, and soils-and humans’ relationship to them. Geography overlaps with many other 

subjects, but it has two main divisions: physical geography and human geography. 

 Physical geography is mostly concerned with the physical environment of regions 

(areas with similar features). The study of land forms, such as mountains, on Earth- where 

they are, what they are made of, how they developed, and their relationships to people-is 

called geomorphology. Biogeography is the study of how environmental factors such as 

soil and temperature affect living things in a region – where these creatures are found, 

where they move, how they are distributed, and how their populations change over time. 

Communities of plants and animals that thrive in specific climates are called biomes. 

Examples of biomes include grasslands and deserts. 

 No geographical study of a region is complete without understanding of its climate. 

Climate is the overall state of weather in a region over a long period. The study of climate 

is called climatology. Of all the environmental elements, climate has the greatest influence 

on a region’s plant and animal life. Plant and animal life, in turn, affect the activities of 

people, who depend on them. 

 Human geography is concerned with people and how they live. A people’s culture 

includes their language, literature, art, music, customs, laws, religion, clothing, housing, 

food, and health practices. When cultural geographers study a group of people, they 

investigate various aspects, such as how the people obtain food or how they communicate 

and trade with each other. As geographers compare these traits, large areas of common 

cultural features often emerge. They are called realms or worlds.  

 The study of how groups of people are distributed is called population geography, 

or demography. This science can be used to produce censuses and to predict population 

growth. 

 Economic geographers study why certain economic activities, such as the trading of 

goods between countries, take place where they do. They may draw maps to show trade 

routes or the distribution of a region’s natural resources, such as forests, mineral deposits, 

and agricultural land. 

 Political geographers study how laws and government actions affect landscapes. For 

example, on the American side of the border between the United States and Mexico there 

are vast irrigated farm fields, while on the Mexican side the fields are drier and less 

productive. The land is the same. The difference lies in the political decisions affecting its 

development. 

 Urban geographers study how cities and landscapes affect one another. Historical 

geographers study the changes in landscapes and settlement over time.  

The first real geographer was Thales, a Greek who lived over 2600 years ago on the shore 

of the Aegean Sea. Everywhere Thales traveled, he kept accurate notes and maps of what 

he had seen. By questioning other travelers, Thales also collected information about places 

he had not seen himself. Later Greek travelers added to this growing knowledge of 

geography. 

 From about A.D. 400 much of the knowledge of the Greeks was forgotten. Some 

people in Europe even came to believe that the Earth was flat. However, the Arabs of 
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North Africa and Arabia continued the tradition of geography and mapmaking. They also 

believed in the Greek idea that Earth was round. 

 In the 1400s explores sailed uncharted oceans and discovered new lands. 

Geographical knowledge grew again. By the late 1700s all of the continents had been 

sighted. For the first time people had real knowledge of Earth’s size and the variety of the 

world’s lands and peoples. Early geographers gathered information mainly by exploring. 

Today they can data without ever surveying a region on the ground. Since the 1960s math 

and technology have made geography much more scientific. 

 Statistics (the study of mathematical trends), computers, and satellites help 

geographers measure and analyze information better and make predictions. Geographic 

information systems, or GIS, can be used to create computerized maps, models, and 

databases-highly organized records of information. These databases can help identify 

patterns in geographic data. They can also be used to publish geographic information on 

computer systems such as the Internet, making it readily accessible to geographers around 

the world.  

 

Vocabulary notes: 

geography – географія 

the Earth – земля 

environment – навколишнє 

середовище 

land form – формa землі 

mountain – гора 

geomorphology – геоморфологія 

soil – грунт 

biome – біома 

desert – пустеля 

climate – клімат 

climatology – кліматологія 

realm – сфера 

population geography – географія 

населення 

demography – демографія 

urban – міський 

landscape – ландшафт 

to sight – виявляти 

to explore – досліджувати  

 

 

1.2 GEOLOGY 

 Geology is the scientific study of the origin, history, composition, and structure of 

the Earth since the planet formed 4.6 billion years ago. The word geology comes from the 

Greek words for earth science. There are many different branches of geology. They 

include mineralogy (study of minerals), geomorphology (study of the processes that 

produce landforms), petrology (study of rocks), paleontology (study of fossils), 

stratigraphy (study of the rock layers, or strata), and astrogeology (study of the evolution 

of planets and their satellites). There are also economic geologists, mining geologists, and 

petroleum geologists. All these branches interlink with each other band with other fields, 

such as physics and chemistry.  

 Ancient peoples believed that the Earth and its geological features had been created 

by magic or by gods. Around 2500 years ancient Greek scholars began to base their 

explanations of the Earth and its geological features on observations of nature. This was 

the beginning of modern geology. In the 1500s Georgius Agricola, a German doctor, wrote 

the first modern textbook on rocks, minerals, fossils, and metals. In 1795 Scottish 

geologist James Hutton proposed that the Earth was constantly changing as a result of 

erosion and mountain-building forces. The first geological map showing the strata of 
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different ages was drawn in 1815 by the English engineer William Smith. 

 Geologists gradually plotted a chart that summarized the changes in rock strata and 

fossils over time. In the 1900s they proved that the Earth’s landforms had originally been a 

single large continent named Pangaea. Later Pangaea broke up into smaller continents that 

drifted very slowly apart. This movement is called continental drift. 

 Geologists also showed that comets or asteroids occasionally collided with the 

Earth, perhaps causing mass extinctions of animals and plants. Since the advent of space 

travel, in the last 30 years the field of geology has expanded to include the study of the 

solar system-the moon , the planets, and their satellites. 

 Today many geologists look for natural resources that have not yet been discovered, 

such as oil, minerals, and even fresh water. They also study volcanoes, earthquake faults, 

and flood plains in an effort to reduce the dangers that these natural hazards pose to people 

living nearby.  

 Fossils are the remains or evidence of life in ancient times. There are many kinds of 

fossil because plants and animals were preserved in different ways. 

 Sometimes, in a very hot dry areas a piece of bone or a tooth of an ancient animal is 

preserved. In moist areas bone material woody material is gradually replaced with 

minerals, creating a fossil. If an animal had a shell, it may fill with sand after its death. The 

shell gradually disappears, but the sand inside turns to stone, creating a mold of the inner 

shape of shell. The same thing can happen when the body of an animal decays, leaving a 

hollow mold that gradually fills with minerals, forming a cast of the animal’s shape. The 

footprint of an ancient animal or the outline of a leaf can be preserved under layers of 

sand, which harden into rock . 

 Tree sap, tar, and ice can also preserve organisms. Insects, became trapped in the 

sticky sap of trees. The resin hardened into amber, and the insect inside became a fossil. 

Many types of animals accidentally fell into tarpits. Their flesh decayed, but their bones 

and teeth were preserved.  

 Entire woolly mammoths, giant elephants that lived over 10.000 years ago, have 

been found in frozen soil or embedded in the ice of glaciers. Their bodies did not decay or 

turn into fossils, but were frozen in ice. Once thawed out, their flesh begins to decay. 

 Scientists who study fossils are called paleontologists. By studying fossils, they can 

find out about life long ago and the environment that existed then. In some places, such as 

the Grand Canyon, Arizona, it is possible to see the layers of rock that have built up over 

millions of years to form the Earth’s surface. Each layer contains different types of fossil. 

The sequence of layers is called the fossil record.   

Vocabulary notes: 

geology – геологія 

mineralogy – мінералогія 

mineral – мінерал 

petrology – петрологія 

rock – порода 

paleontology – палеонтологія 

fossil – копалинa 

stratigraphy – стратиграфія 

rock layer – шар гірської породи 

strata – шар,нашарування 

satellite – сателіт,провідник 

erosion – ерозія 

to drift – переміщуватись 

to collide – зіштовхуватись  

mass extinction – масове вимирання 

natural resource – природній ресурс 

earthquake – землетрус 

flood plain – повінь 

hazard – небезпека 

moist area – вологий район 

fossils record – скам’янілості 

sequence – послідовність, наслідок
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1.3 NATURAL RESOURCES 

 Anything that occurs naturally on the Earth becomes a natural resource when people 

use it to supply their needs or serve their wants. Air and water are two important natural 

resources-people need them to live. Land is natural resource if people can use it to grow 

crops for food or dig useful minerals out of it. Wildlife is another resource. Wild animals 

are used for food, skin, and fur. Forests are natural resources. The wood from trees is used 

to build houses and make paper. 

 Usefulness to people is very important in determining whether or not a material is 

thought of as a natural resource. For example, the mineral bauxite has been in the ground 

for millions of years, but it did not become a resource until the 1880s, when scientists 

found a cheap way to extract the aluminum it contains. 

 There are two main types of natural resource-renewable and nonrenewable. Most 

of the Earth’s mineral resources are nonrenewable. Once they are used, they will be gone 

forever. In contrast, sunlight is constantly renewed. No amount of use will make it less 

available. Our modern way of life is based on nonrenewable mineral resources, mainly 

coal, natural gas, and petroleum. They are all fossil fuels-sources of energy that have 

formed over millions of years through the accumulation and compression of organic 

material-the decayed remains of dead animals and plants. 

 Coal is made mainly of solid carbon, an element that burns well. Coal is carved out 

of the ground in a process called mining. Originally the main use of coal was to heat 

homes. Today it is used to generate electricity, refine steel, and in the production of 

fertilizers. 

 Like coal, natural gas-which is mainly methane-forms from the remains of plants 

and animals. It is found in rocks on the ocean floors. It is excavated by drilling, an 

expensive and dangerous process. The main use of natural gas is in heating, but it is also 

used to make some fertilizers, plastics, paints, and other materials. 

 Petroleum  or crude oil, is a liquid fossil fuel that forms in the same way and from 

the same raw materials as coal and natural gas. Scientists can pinpoint places where oil is 

likely to be, but deposits can be reached only by drilling on land or under the oceans. Once 

crude oil has been removed from the ground, the impurities it contains are removed by a 

process called refining. 

 People use refined petroleum for hundreds of purposes. It is the raw material for the 

gasoline that powers cars and other vehicles; it heats buildings and provides electricity; 

and it is used to make plastics, synthetic fibers, asphalt, and many other substances.   

 Mineral resources are nonrenewable. They took millions of years to form, and 

people are using them up increasingly quickly. If we carry on using petroleum, coal, and 

natural gas in the same quantities, there will be none left in a few hundred years. 

 People also damage and destroy other natural resources. They dump wastes into 

streams, killing fish or making the water unfit to drink. Factories and cars release smoke 

into the air, making the air unfit to breathe. These are examples of pollution. 

 If we want to carry on heating and lighting our homes, wearing new clothes, and 

traveling in cars and other vehicles, we need to increase our use of renewable resources. 

Solar power-using the energy from the sun-is one possibility. Solar panels catch sunlight 

and use it for heating and other purposes. 

 Scientists are also investigating the use of wind and water power. Wind farms in 
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open spaces have rotating arms the move in the wind to generate energy. Hydroelectric 

power uses the energy produced by sea tides and the flow of rivers to generate electricity. 

 Wood is another renewable resource. If we manage forests sensibly, we can grow 

trees as quickly as we use them. Already people are making more use of recycling. We can 

use old aluminum cans to make new metal products. We can pulp waste paper to make 

newspapers. Garden and kitchen waste can be composted to make natural fertilizer. 

 Natural resources have made a great contribution to human civilization. But if we 

want to survive, we must all use them more sensibly. 

 

Vocabulary notes: 

land – земля 

wildlife – жива природа 

bauxite – боксит 

to extract – видобувати 

renewable – відновлювальні 

nonrenewable – не відновлювальні 

coal – вугілля 

petroleum – нафта 

accumulation – накопичення 

compression – ущільнення,згущення 

solid carbon – твердий вуглець 

mining – видобуток 

fertilizer – добриво 

ocean floor – дно океану  

to pinpoint – чітко визначати,вказувати 

refining – очищення 

impurities – домішки, нечистоти 

solar panels – сонячні панелі 

 
 

1.4 SOIL 

 Thin layer of natural materials on the surface of the earth that provides a habitat for 

plants. Soil is classified according to its texture, and includes clay loams, sand, and silt. 

Soil contains various organic and inorganic materials that can support life, including 

minerals and particles such as decomposed materials from dead organisms. Water from 

rain makes up a liquid component of soil, and gases such as nitrogen, oxygen, and 

carbon dioxide are found within the tiny network of pores that separate the mineral 

particles in soil.  

 Soil is usually formed by a process of erosion known as weathering. Temperature 

and moisture changes cause the rock layer beneath soil to crack and break apart, forming 

smaller and smaller particles of rock. When these combine with water, air, and decayed 

organic matter, soil is formed. The action of wind, water, ice expansion, plant-root growth, 

and decomposition all add to the weathering of rocks. 

 Soil is structured into layers. The number of soil layers and characteristics of the 

layers may be different in various types of soils. The top layer of soil consists of surface 

litter, which includes fallen leaves and partially decomposed organic matter. The topsoil, 

the layer directly below the surface litter, is the loose surface layer of soil where most 

plant roots grow. It contains organic matter such as animal wastes and dead organisms in 

various stages of decay. Beneath the topsoil is a layer that contains dissolved or suspended 

materials moving downward through the process of leaching. The subsoil is the layer 

underneath the leaching zone. It contains larger rock particles as well as organic and 

inorganic matter leached down from the layer above. The bottom layer is the bedrock, a 

zone of solid rocks. 

 Soil is very important for plant and animal life. Most plants get nutrients from the 

soil through their roots. Herbivores eat these plants to get their nutrients. Some herbivores, 
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such as beetles, snails, and slugs, actually live in the soil and depend on the nutrients in it. 

Just as animals and plants depend on soil, soil depends on dead organisms. When 

organisms die, bacteria and fungi provide nutrients to the soil through the process of 

decomposition. 

 Soil can be worn away by many forces, including erosion and human activities such 

as farming. Erosion removes topsoil, taking away nutrients and materials needed to 

support plant life. It causes the soil to become much less dense, decreasing its capacity to 

hold water. Erosion also decreases the depth of the root zone for plants. Human activities 

interfere with nutrient cycling in the soil.                                       

 

SOIL CONSERVATION 

 The practice of preventing soil loss caused by natural erosion or human 

disturbances. In the 1920s and 1930s, farmers in the midwestern United States watched as 

wind stripped soil from their fields and blew it hundreds, even thousands, of miles away. 

Called the “dust bowl,” this severe soil erosion came about as the result of an extended 

period of drought and unsound farming practices. Farmers in the region learned the hard 

way that soil was not a renewable resource but had to be saved and conserved. 

 In 1933 the federal government established the Soil Conservation Service to deal 

directly with the problem of soil erosion. Its activities include flood control projects, 

advising farmers about irrigation practices, and educating ranchers and others about 

overgrazing that exposes land to erosion. More recently the Soil Conservation Service has 

extended its authority to reclaiming abandoned coal mines, which are starting points for 

erosion and also pollution. 

 For their part, farmers can use various methods to help conserve soil. One method is 

crop rotation, in which crops are alternated each year on fields. This allows the soil to be 

replenished with nutrients, and crop rotation also helps to keep insect pests under control. 

Contour farming—plowing field along the natural contour of the land—also helps in soil 

conservation by reducing runoff and limiting erosion. Some farmers also practice no-till 

agriculture, in which plant debris is left on fields after harvesting to replenish the nutrients 

in the soil. No-till methods also protect against erosion. 

  

EROSION 

 The wearing away of a surface by natural forces. Erosion may be caused by the 

action of water, wind, or the movement of ice. The process of erosion moves rocks, soils, 

and other materials, carrying them from one area of the earth’s surface to another.  

 Not all erosion is harmful. Ice breaks up rocks. Rivers carry soils and deposit them 

farther downstream, producing rich farmland. Lakes, river valleys, and other geographical 

features were formed by the erosive forces of large moving masses of ice called glaciers. 

Human practices, however, have increased the amount of harmful erosion. For example, 

clear-cutting a forest for firewood or lumber leaves the land bare of vegetation. Wind and 

rain may then carry away the unprotected topsoil. Heavy rains rushing down bare hillsides 

can create mud slides that destroy whatever is in their path. Erosion can also carry 

pollutants into water supplies, or it can clog streams and rivers with rocks or other debris. 

 Erosion can be reduced by replacing trees that have been cut down or planting 

certain crops to “cover” the soil. The roots of the trees and crops will help keep the soil in 

place. Clear cutting and building on certain hillsides can be limited. Farmers with fields on 

hillsides can plant in strips that alternate thicker crops with other. 
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HABITAT 

           A habitat is the natural home of an animal or plant. Since different species have 

different needs, the habitat of one may not be suitable for another. All habitats are part of 

an ecosystem. The whole planet Earth can be described as an ecosystem, but the term is 

usually used to mean a smaller area, such as a forest or a river. The ecosystem of a forest, 

for example, is more than just a collection of trees. It also includes the soil, air, water, 

rocks, and all the plants, animals, and microbes that live there. 

           The habitat of an animal or plant may include all or part of an ecosystem. A bird 

might live in the trees, fly in the air, walk on the ground, and swim in the water. These 

areas together form its habitat. Yet a plant might have a very limited habitat, growing only 

in a certain kind of soil. 

            Some animals and plants can live in a variety of habitats. Others can survive only 

in a very specific type of habitat. If a habitat is destroyed, species may no longer be able to 

find food or shelter, so they die out. As the human population of the Earth increases, there 

is a greater need for food, places to live, and fuel. To meet these requirements, tropical 

forests, wetlands, grasslands, and other natural areas are cleared, settled, and developed, 

and their resources harvested for human use. In the process many habitats have been 

destroyed, and their animals and plants have become endangered or, in the worst cases, 

extinct. 

 

Vocabulary notes: 

surface – поверхня землі 

habitat – середовище проживання 

sand – пісок 

silt – осадок,мул 

nitrogen – азот 

oxygen – кисень 

carbon dioxide – двоокис вуглецю 

weathering – вивітрювання,ерозія 

decomposition – розкладання 

leaching – вилуговування 

herbivores – травоїдні 

fungi – гриб,пліснява 

subsoil – підґрунтя,надра 

bedrock – корінна порода 

nutrients – поживні речовини 

conservation – консервація,зберігання 

insect pests – комахи шкідники 

contour farming – контурне 

землеробство 

glacier – льодовик 

 

                                        

1.5 WATER SYSTEM   

 Water is the most common substance on Earth, covering almost three-quarters of 

the planet’s surface. All living things depend on it for survival. Water is composed of two 

chemical elements, hydrogen (H) and oxygen (O). Each molecule of water consists of two 

hydrogen atoms and one oxygen atom. Chemists write this formula as H2О. 

 At normal temperatures water is a liquid. However, it also appears as a solid and as 

a gas. When its temperature falls below 32°F (0°C), it expands and becomes a solid called 

ice. When its temperature is raised above 212°F (100°C), water becomes a gas, called 

vapor or steam. These temperatures are, respectively, the freezing and boiling points of 

water. 

 The amount of water on Earth has remained about the same since the planet was 

formed. But its form is always changing—from solid to liquid, from liquid to gas, and 

back again. It moves in a pattern called the water cycle. Heat from the sun causes water in 

oceans, lakes, and rivers to evaporate into vapor. Further water vapor is given off by plants 
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and animals. As the vapor rises, it cools and condenses into tiny droplets that form clouds. 

Water in the clouds gathers to form raindrops, snowflakes, or hailstones that fall back to 

Earth. 

 Only 3 percent of water is fresh (not salt water). Two-thirds of that fresh water is 

frozen in glaciers and ice caps. People now use over half of the fresh water available in 

rivers, lakes, and underground supplies. If the world's population continues to grow at its 

current rate, people could be using over 90 percent of all available fresh water within 25 

years, leaving just 10 percent for all other living things. Almost three-quarters of the fresh 

water used by humans is for agriculture. 

It takes an enormous amount of water to produce crops. For example, 1,000 tons of water 

are needed to produce just one ton of grain. 

 During the 20th century the world's human population tripled, and water use 

increased sixfold. In the same period half the world's wetlands disappeared, and many 

freshwater fish became endangered. Agriculture uses more water every year to meet the 

food demands of a growing population. As a result, other users have less and less water. 

About 5 million people die every year from diseases caused by water pollution or lack of 

water. In 1972 the Clean Water Act was passed in the United States. Before then only one-

third of US streams, lakes, and coastal waters were clean enough for fishing and 

swimming. Now two-thirds of our waters are safe. 

 

WATER CYCLE 

  Series of stages through which water passes in its various states is called water 

cycle. The water cycle is also sometimes called the hydrologic cycle. 

It is a cycle because no matter how much water is used, the total amount of water on the 

earth never changes. The same water may appear in different states, but it is continuously 

recycled, never increasing or decreasing. 

 Water has three states: liquid, solid, and gas. Most of the earth’s water is in the 

liquid state. It is found in the oceans, lakes, rivers, and underground reservoirs. About two 

percent of the earth’s water is frozen, either in glaciers or the polar ice sheets. Snow and 

frost are also solid forms of water. A very small part of the earth’s water is an invisible gas 

called water vapor. Water vapor is found in the lowest layer of the atmosphere, a region 

called the troposphere. It plays an important part in the planet’s weather. 

 Water is always evaporating from the oceans, seas, and lakes, as well as the surfaces 

of plants. The process of evaporation is caused by the sun. As water evaporates, it 

becomes water vapor. The amount of water vapor in the atmosphere at a particular place 

and time is called humidity. Air can hold only a certain amount of water vapor. When the 

air cannot hold any more, it becomes saturated. As saturated air cools, the water vapor in it 

condenses into droplets. That is, the water vapor changes to a liquid state. The droplets 

condense around tiny particles, which can be made up of microscopic bits of dust or other 

matter. The condensed water then forms clouds. The water droplets inside the clouds join 

to form bigger drops. When the drops grow large enough, they fall back to earth as rain or 

snow. Eventually, that water ends up in the oceans, rivers, lakes, or reservoirs. Then the 

water cycle starts all over again. 

 

WATER POLLUTION 

 Water that is contaminated by some substances such as sewage, toxic chemicals, oil, 

and pesticides. Water pollution can affect surface water and groundwater. Polluted 
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water can seep into wells that homes and businesses rely on for their water supply. 

Pollution can also seep into reservoirs that provide drinking water for towns and cities. 

Polluted water carries bacteria and viruses that can cause illness and even death. 

 Healthy water contains organisms that digest wastes. This keeps the water clean and 

recycles nutrients that are in the waste. Water pollution results when people put so much 

waste into the water that the natural cleaning process cannot keep up. The pollutants then 

work their way up the aquatic  food chain. Plants and fish are harmed by the pollutants, as 

are any animals that use the water or eat anything that was in it. Chemical fertilizer, animal 

manure, and detergents can add so many nutrients to water that algae living in it multiply 

too quickly. When the algae die, they are eaten by bacteria. The bacteria use up a lot of the 

oxygen in the water as they consume the algae. The fall in the oxygen level of the water 

causes many aquatic plants and animals to die. As they decay, they use up even more 

oxygen. The body of water is dying. 

 Industrial waste is a major source of water pollution. Many industries discharge, or 

release, pollutants directly into rivers and streams. This may include dangerous chemicals. 

Acid rain can carry pollutants from air pollution. In running water, such as streams and 

rivers, the pollutants can be carried a long way, so that toxic substances discharged in an 

industrial area might find their way to a distant river and finally the ocean. 

 Thermal pollution is another problem. Some industries use water to cool equipment, 

which causes the water to become warmer. When that water is discharged into a river or 

stream, it can be harmful to aquatic plants and animals that are adapted to certain 

temperatures. Sewage is another pollutant. In most towns and cities in the United States, 

sewage is treated before being discharged into rivers. In rural areas, however, sewage is 

sometimes still discharged into septic systems in the ground, which have to be cleaned out 

periodically to prevent overflow. Agricultural pollutants, including chemical fertilizers, 

pesticides, and animal wastes, may be carried into streams and rivers by rain and melting 

snow. 

 There are three main ways of dealing with water pollution: pretreatment of 

industrial wastes, sewage treatment, and government standards for water quality. 

Pretreating industrial wastes means that companies remove the harmful chemicals before 

they discharge any water into a stream or river. Sewage treatment by waste-treatment 

plants can be very effective in removing pollution, though some chemicals may remain. 

Government standards set limits on how many of these chemicals can be in the water. In 

1974, the US government passed the Safe Drinking Water Act, which gave the 

ENVIRONMENTAL PROTECTION AGENCY (EPA) authority to set standards for public 

water systems in the United States. 

WATER QUALITY. DRINKING WATER. 

 Good water quality is essential to the health of all plant and animal ecosystem. 

Water quality and treatment is thus a vital environmental issue. Water officials determine 

water quality by testing it regularly. In most cases, water must be treated in some way 

before it can be consumed by humans. Sewage, or wastewater, must also be treated so it 

does not contaminate drinking water or the environment. 

 Humans cannot live for more than a few days without drinking water. Most drinking 

water in the United States comes from aboveground reservoirs or from underground 

systems called aquifers. Rainwater and melting snow refill aboveground reservoirs. 

Aquifers are replenished when rainwater seeps into them through the ground. Rivers, 

lakes, and wells also provide drinking water. 



13 

 

 Chemicals, salts, organic matter and microorganisms can contaminate drinking 

water. In the US, most of the drinking water supply is highly regulated. It must meet strict 

standards set by federal, state, and local agencies. Water authorities test drinking water for 

200 or more possible contaminants. If any are found, the water customers are notified 

immediately.  

 Contaminated drinking water causes many diseases, some of which are fatal. People 

in countries with contaminated drinking water and poor sanitation are susceptible to 

serious health problems. Improving drinking water in these countries is a major challenge. 

GROUND WATER 

 Water below the surface of the earth that feeds wells and natural springs. 

Groundwater comes from rain and melted snow that soak down into the ground. It may 

also come from rivers, lakes, or ponds that leak water into the soil. Groundwater generally 

collects in areas with rocks, gravel, and sand. Large underground storage areas such as this 

are called aquifers. Groundwater is a very important source of drinking water. But it can 

be polluted by industrial, agricultural, and residential sources. Sewers, septic tanks, and 

chemical spills may leak into groundwater. Seepage from some landfill is another source 

of groundwater pollution, as is water runoff containing fertilizers used on farms.  

SURFACE WATER 

  Water that flows on the earth’s surface. Surface water can include rivers and lakes, 

streams, oceans, ponds, and reservoirs- any body of water that is above the ground. 

Surface eater is a part of the water cycle, in which water falls to the earth as rain or snow, 

collects in rivers and lakes, and then evaporates into the air to begin the cycle again. 

 Surface water is rarely “pure” water. As water falls through the air and flows 

through riverbanks, other substances are dissolved into the water. For example, a high 

concentration of mineral in the soils of an area may dissolve into and change the area’s 

water. Pollutants that can contaminate surface water include wastewater from sewage 

treatment plants and industries, polluted water runoff from streets and sidewalks, and acid 

rain. 

 Because surface water often serves as a source of drinking water, as irrigation water 

for farms, and sites for recreation, the federal and state governments enforce laws to keep 

surface water clean. The primary law protecting surface water is the Clean Water Act 

passed in 1977.  

HYDROSPHERE 

  All the waters on, below, or above the earth’s surface. The hydrosphere consists of 

surface waters, ice caps, groundwater, and water vapor in the atmosphere. Most of the 

water in the hydrosphere is found in the oceans, which cover three-fourths of the earth’s 

surface. Water in underground reservoirs called aquifers makes up about four percent of 

the hydrosphere. The earth’s ice caps contain less than two percent of the water in the 

hydrosphere. Water vapor in the atmosphere accounts for less than one percent. 

 The hydrosphere makes earth unique among the planets of our solar system. No 

other planet has as much water as earth. The hydrosphere contains the water needed by all 

living things to survive. 

 The hydrosphere also makes life possible on the earth by moderating the climate and 

weather. For example, equatorial ocean currents carry warmth toward the poles. The 

currents raise the temperature of the colder waters, helping to create milder weather. The 

Gulf Stream is a warm current that flows from the waters of the Caribbean across the 

Atlantic Ocean to northwestern Europe. As a result of the Gulf Stream’s warming 
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influence on winds and weather, the climate of northwestern Europe is much milder than 

the climate at the same latitude in North America.  

GLACIER 

 A glacier is a huge mass of ice so thick that it moves under the pressure of its 

own weight and the force of gravity. Glaciers can develop wherever the amount of snow 

falling in winter is greater than the amount that melts in summer. As snow builds up over 

many years, the lowest layers are compressed by the weight of the layers above. They 

slowly change, first to a dense material and finally to ice. Eventually the ice becomes so 

thick and heavy that it begins to move downhill under the force of gravity. It can do this 

because, under pressure, ice is not a rigid solid like steel. It can flow or creep—but very 

slowly. When the mass of ice is thick enough to flow, it is called a glacier. New ice 

constantly forms at the glacier's origin, or accumulation basin. But the leading edge (or 

snout) of the glacier slowly moves into warmer regions, where it may begin to melt. 

Alternatively it may reach the sea and calve (break off), forming icebergs. If the amount of 

ice lost through melting and calving is equal to the amount of new ice that forms, the 

glacier will remain the same size. The position of the snout changes gradually, advancing 

if the climate gets colder, and retreating if it gets warmer. A few glaciers suddenly surge 

forward every 10 or 20 years, perhaps advancing several miles in a couple of years. Then 

the snout melts back to its previous location. 

 As a glacier slowly moves across land, it picks up rocks and dirt, and carries these 

materials along. A glacier can break rock and reshape the land through the tremendous 

pressure of its ice, the effects of freezing and thawing, and the grinding action of the debris 

it carries. Where a glacier flows over rough or very steep terrain, huge cracks called 

crevasses may open in the ice. Some of these cracks may be over 100 ft. (30m) deep. 

 A glacier that covers a high mountain plateau is called an icecap. When an icecap 

grows to cover vast areas of land, it is called an ice sheet. There are two continental ice 

sheets: the one in the Northern Hemisphere covers more than 80 percent of Greenland; the 

one in the Southern Hemisphere covers about 97 percent of Antarctica. 

LAKE 

  A lake is an inland body of water in a depression in the surface of the land called a 

basin. The water in a lake can be fresh or salty. Lake basins can form in several ways. 

Some are made by movements of the Earth's crust; others are carved out by ice in glaciers 

or by waves of water. Some lakes form in the craters of extinct volcanoes. Other lakes are 

artificial, created as reservoirs or behind dams. Lakes are formed when water flows into 

these depressions. It might enter across the surface, from rivers or streams, or from 

underground, flowing out of springs or groundwater. 

 When the climate is humid, more water flows into a basin than escapes through 

evaporation. The level of water in the basin rises, forming a lake. If the climate is dry, 

water is lost through evaporation, leaving crusty deposits of salty minerals on the bed and 

sides of the lake. Saline, or saltwater, lakes include the Great Salt Lake in the United 

States and the Dead Sea in the Middle East. 

 Many lakes disappear over the years. Rivers can form, and they drain water away. 

Sometimes the basin fills with mud, silt, and vegetation, until the lake becomes a swamp. 

Changes in climate can cause a lake's water to evaporate. 

 Lakes act as reservoirs, storing fresh water. People use lakes for fishing, boating, 

swimming, and when they freeze, ice-skating. 

But people can also damage lakes. Companies and communities use them to dump sewage 
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and other waste. Chemicals can cause weeds and algae to grow too fast. That uses up 

oxygen in the water and kills off other life in the lake. 

 

RIVER SYSTEM 

 
Fig. 1.1 A river system 

 

           A river is a natural stream of water that flows in a definite channel. Rivers range in 

length from tiny streams to the mighty Nile and Amazon. When rain falls, some of it flows 

downhill. Sometimes water that remains on the surface gouges a gully out of the ground as 

it moves. If there is enough water to provide a constant flow, and if it moves quickly 

enough to cut a channel, then a river often forms. 

 Rivers are very different in size, shape, and form, but all rivers have certain things 

in common. The place where a river begins is called its source. A river always runs 

through a channel in the ground called a river valley. The place where the river ends is 

called a mouth—this is usually the place where it flows into a lake, a sea, or an ocean. 

The water of most rivers picks up soil and other matter as it flows. If the river ends at a 

quiet sea or lake, it will deposit this matter at the mouth. This deposit is called a delta, and 

it usually includes plenty of fertile soil. The Rhine, in northwest Europe, the Nile, in 

Egypt, and the Mississippi, in the United States, end in deltas. When sea tides at the mouth 

of the river are strong, however, they carry away the soil, and there is no fertile delta. 

Instead, the mouth is called an estuary. Examples of rivers with estuaries include the 

Hudson, in New York, and the Thames, in England. 

 Like any area of water, a river can be rich in life, especially in fish and plants. 

Rivers are also valuable areas for recreation and to enjoy water sports, and are very useful 

for transportation. River barges carry heavy cargoes on the Illinois, Mississippi, Ohio, and 

Hudson rivers. River deltas often provide rich farming areas. Increasingly, the energy of 

rivers is harnessed to create electricity. 

WATERFALL 

 A waterfall is a stream of water that drops sharply from a higher to a lower level. In 

large falls thousands of gallons pour down every second.  Waterfalls usually form when 

rivers flow over rock that is softer than the surrounding area. Soft rock wears away faster 

than the hard rock. This creates a ledge, over which the water pours. Waterfalls are also 

found where glaciers (rivers of ice) have dug valleys deeper than their tributaries or in 

places where a river channel was raised or lowered. The amount of water going over a 

waterfall can vary enormously. If the volume of water is small, it is called a cascade; if 
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large, it is called a cataract. The biggest discharge of water ever recorded was 470,000 

cubic ft. (13,300 cu. m) in a second over the Guaira Falls, between Brazil and Paraguay. 

However, the falls are now submerged by the Itaipu dam. 

 For hundreds of years the fast-flowing water downstream from waterfalls has been 

used to turn the great stone wheels of mills to grind grain into flour for bread. Today the 

energy of fast-flowing water is converted into electricity by hydroelectric power plants. 

Every year hundreds of thousands of people come to view the most famous falls, such as 

Niagara Falls on the border of Canada and the United States, Ribbon Fall and Yosemite 

Falls in California, and Victoria Falls on the border of the African nations of Zambia and 

Zimbabwe.  

SWAMPS 

 A type of wetland—that is, an area of land that has a water level near or above the 

surface of the ground. Swamps are one type of wetland along with bogs and marshes. 

Sometimes these terms are used to mean the same thing. However, swamps are usually 

areas that are saturated with water and whose vegetation is mainly woody plants, such as 

trees and shrubs. Any plant that grows in a swamp must have the ability to survive with its 

roots underwater for long periods of time. Swamps attract a variety of wildlife. Many 

mammals, plants, birds, amphibians, reptiles, and insects can be found in swamps. 

Swamps in different regions often have distinct species of plants and animals. In the 

northeastern United States, for example, the red maple is a common swamp tree. In the 

Southeast, bald cypress and gum trees are usually found in swamps. Waterbirds, such as 

wood ducks, like swamp environments because they can use the hollow trees for their 

nests. Other swamp animals include raccoons, beavers, muskrats, otters, frogs, 

salamanders, alligators, snakes, and turtles. Many wildflowers also like the wet 

environment of swamps. 

 Since the 1970s, more and more people have become aware of the ecological value 

of swamps and other wetlands. These wetlands are important for flood control and water 

storage. They are also necessary to the survival of many plant and animal species. 

Scientists have even found that wetland plants can filter out pollutants from air and water. 

In the United States, government programs have been developed to preserve many 

wetlands. However, wetlands are still being destroyed by human activity.  

OCEAN AND SEA 

 Seawater covers more than 10 percent of the Earth’s surface. Oceans and seas 

contain valuable resources for human life, such as food and energy.  

Most scientists today agree that the continents were created when the plates forming the 

Earth's crust slid apart. The gaps between the continents form the areas of the Earth's 

oceans. No one knows for certain how these gaps filled with water. One theory is that the 

Earth was surrounded by a cloud layer that cooled, releasing huge quantities of rain. 

Another idea is that water vapor was released by hot rocks in the Earth's crust. 

 Sometimes the word "ocean" is used to refer to all areas of seawater. But 

geographers generally use the word to define the world's four largest bodies of water—the 

Arctic, Atlantic, Indian, and Pacific oceans. There is some disagreement about whether the 

seas around Antarctica should be considered a fifth ocean. Other areas, such as the 

Caribbean and the Mediterranean, are called seas. 

 The measure of salt in water is called salinity. Seawater usually has a salinity level 

of about 35 parts per thousand —in other words, 1000 ounces of water contain 35 ounces 

of dissolved salt. Seawater also contains dissolved carbon dioxide and oxygen, which are 
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necessary to maintain plant and animal life in the sea. Nitrates, phosphates, and many trace 

elements are also present. 

 The waters in the oceans and seas are constantly moving. Winds cause movements 

called waves on the surface. Waves can be tiny or can reach heights of 100 ft. (30m). 

Some movements are continuous and in a single direction—they are called currents. 

Currents affect climate because they carry warm water into cold regions and cool water 

into tropical regions. This mix of temperatures creates many kinds of weather patterns. 

Tides are daily rhythmic rises and falls in the level of the sea. They are caused by the 

gravitational pull of the moon and the sun. 

 Thousands of species of plants and animals live in the seas and oceans. Many can 

survive only at particular depths, temperatures, and levels of salinity. Some fish can live 

only in the darkness at the bottom of the deepest oceans. 

 Coral is made from the skeletons of billions of tiny sea animals called polyps. Coral 

reefs form when polyps anchor themselves to undersea volcanic islands. Over millions of 

years more polyps attach themselves to the skeletons of dead polyps until they form a 

structure that resembles a giant rock, called a reef. Reefs can reach lengths of 1000 miles 

(1600km) and are the biggest structures made by nonhuman animals. Coral reefs are very 

fragile and can easily be destroyed by global warming, pollution, or mining.                            

 The seas and oceans are an invaluable resource. Fishermen harvest tons of fish and 

shellfish for food. Engineers drill for oil and natural gas. Ships and boats transport 

passengers and cargo more cheaply by sea than by land or air. Vacationers enjoy sailing, 

game fishing, swimming, and diving. However, human activities also harm the oceans, 

polluting them with wastes from homes, factories, oil and chemical spills, and overfishing. 

OCEAN CURRENTS 

 Movements of water along regular patterns or paths in the ocean. The water in the 

world’s oceans is constantly moving. Surface movements are caused primarily by winds 

and tides. There are also currents of water, like enormous rivers, that move along regular 

paths beneath the ocean surface. These ocean currents vary in size and strength. Some are 

composed of warmer water than others. These currents are also caused by tides and winds, 

as well as by differences in water density, water temperature, and the rotational movement 

of the earth on its axis. 

 Ocean currents play an important role in climate and weather, creating conditions 

that produce certain types of climate and weather patterns. For example, one of the largest 

and most famous currents on earth is the Gulf Stream, which carries warm water toward 

Europe and helps warm the climate there. Ocean currents carry fish and nutrients such as 

plankton, which play an important role in the earth’s food chains and food webs. They also 

carry pollution caused by human activities and disperse it around the oceans. This has 

raised concern about the long-term effects of ocean pollution. 

OCEAN POLLUTION 

 Contamination of the oceans by adding harmful substances or changing the water 

temperature. People once believed that because the oceans are so large, they could absorb 

all matter of toxic chemicals and waste products dumped into them without harm. In 

recent years, however, scientists have discovered that the oceans are delicately balanced 

ecosystems and that human activities are polluting them. 

 Pollutants reach the seas from shorelines, ships, and oil spills. Oil spills kill life in 

tidal pools, and oil coats the feathers and fur of birds and mammals, causing the animals to 

drown or die of exposure. Animals can also become ill and die when they groom 
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themselves and swallow the oil. Not only do oil spills kill fish, but toxic substances in the 

oil settle into the sediment on the ocean bottom. For a long time afterward, these toxins 

seep out and are carried by currents, killing marine animals and plants and collecting in the 

tissues of creatures such as shellfish. 

 Oil isn’t the only toxic substance that pollutes the ocean. Chemicals used by farmers 

and gardeners can wash off the land into the sea and travel up the food chain. As different 

species in the food chain eat each other, the toxic substances build up in fatty tissues, 

becoming increasingly dangerous to animals higher in the chain. 

 Ocean pollution can also be caused by other types of pollution. Sulfur Dioxide 

enters the atmosphere from power plants, and the polluted air mixes with moisture to form 

sulfuric acid, which falls to earth as acid rain. The acid rain enters rivers and is carried to 

the sea, changing the chemical balance of the oceans and harming many sensitive plants 

and animals that live in these ecosystems. 

 For centuries, people have been dumping wastes in the oceans. But today, there is so 

much sewage and garbage that ocean dumping is endangering the marine environment. 

The United States passed the Ocean Dumping Ban Act in 1988, and the United Nations 

Law of the Sea Convention, adopted in 1982, contains rules to limit ocean dumping 

around the world. Still, ocean pollution remains a considerable threat. 

OIL SPILLS 

 When oil is leaked onto land or water. Because most areas where oil is found are far 

from places that use a lot of oil, it has to be transported—often by pipelines or ships. Oil 

spills can occur when pipelines rupture or when tankers have accidents at sea. Oil spills 

can cause great environmental damage, especially if they occur near coral reefs, marshes, 

or other sensitive habitats. Oil that covers aquatic animals may prevent their bodies from 

keeping them warm and dry. If animals swallow significant quantities of oil, it can kill 

them. Oil spills can cause problems for humans as well, discouraging tourism and 

destroying fishing in the area of the spill. After an oil spill occurs, it is difficult to clean up 

the residue. Some of the oil may evaporate and dissolve in the water naturally. Workers try 

to clean up the rest, often using machines that resemble giant vacuum cleaners or hoses. 

Petroleum hydrocarbons from oil can be detected in high concentrations in sediments even 

decades after an oil spill. 

  In 1989 the tanker Exxon Valdez ran aground in Prince William Sound in Alaska, 

spilling millions of gallons of oil. This spill killed thousands of marine mammals, birds, 

and fish, and oil from the spill still coats area beaches despite extensive cleanup efforts. 

Since the Exxon Valdez spill, new regulations require oil tankers to have double-hulls with 

two layers of metal protecting their cargo rather than just one. Regulations also encourage 

tankers to use shipping lanes where they are less likely to have accidents that will 

endanger ecological areas. 

ISLAND 

 An island is a landmass smaller than a continent that is completely surrounded by 

water. Islands vary enormously in size and origin. Geographers divide islands into two 

main groups—continental and oceanic. Continental islands were once connected to the 

mainland. Changes in the Earth's crust or sea level mean that sections of land became 

separated from the main part of a continent. Great Britain is an example of a continental 

island—it was once part of the mainland of Europe. 

 Most of the world's islands are oceanic—they were never joined to a continent. 

Oceanic islands can be volcanic or coral. Volcanic islands are created when lava-liquid 
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rock-erupts beneath the surface of the ocean. The lava cools and becomes solid, and builds 

up until it rises above sea level. The Hawaiian islands and Iceland are volcanic islands. 

Coral islands are created by accumulations of tiny sea animals called polyps. Many islands 

in the South Pacific are made of coral. 

 There are other, less common kinds of island that differ in size and origin. A tidal 

island is part of the mainland. When the tide is high, it is cut off and cannot be reached on 

foot. Floating islands are made from matted vegetation and soil. They are found in rivers 

such as the Nile, Africa, and along coasts such as in Southeast Asia. Barrier islands are 

made from fine soil deposited by offshore waters. 

 An island is surrounded by water, and so it can be difficult to reach. That means 

some islands have a unique plant and animal life found nowhere else. When settlers bring 

new plants and animals with them, they often destroy the island's native plants and 

creatures. Isolation also makes islands easier to defend. In World War II (1939-45), for 

example, Germany captured much of continental Europe but could not invade the island of 

Great Britain. Some islands, such as Alcatraz, California, were used as prisons. Some 

small islands are so remote that they have problems with communication. They may not 

receive food supplies or mail for months because airplanes and large boats are unable to 

land there. 

CAVE 

 Caves are geological features that are formed water containing acid flows through 

or beats against limestone rocks and hollows them out. Over millions of years water has 

created many spectacular caves in previously solid rock. The rocks inside the caves can 

take a wide range of amazing shapes and sizes. The most famous are icicles of stone called 

stalactites that grow downward from ceilings and candles of stone called stalagmites that 

grow up from the floor. Sometimes stalagmites and stalactites meet in the middle to form 

columns. 

 Sea caves are formed by the pounding of waves on rocky cliffs. When hot, melted 

rock, or lava, from a volcano cools, it forms a hard crust, but the fiery interior flows on. 

The hollow, hardened tubes left behind are lava caves. They are usually only a yard or so 

underground. Moving sheets of ice called glaciers also sometimes form caves. 

 Some animals use caves for temporary shelter but do not live there all the time. 

During the winter bears, snakes, and many insects sleep in caves. 

Other animals spend more of their lives deep in caves. Some, such as rats and bats, go 

outside to find food. But some insects, fish, and salamanders spend their whole lives in 

black caves. Most caves are found by accident. However, speleologists, the scientists who 

study caves, can sometimes locate them by examining likely rock formations and 

following the paths of streams when they disappear underground. There are about 30000 

known caves in North America, 17000 of which are in the United States. They occur in 

every state except Rhode Island and Louisiana. 

 

Vocabulary notes: 

hydrogen – водень 

oxygen – кисень 

water cycle – кругообіг води 

to condense – конденсувати 

ice cap – крижанa шапкa 

polar ice sheets – полярні льодовики 

atmosphere – атмосфера 

troposphere – тропосфера 

to evaporate – випаровувати 

humidity – вологість 

to be saturated – бути насиченим 

to contaminate – забруднювати 
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sewage – стічні води 

pesticides – пестициди 

water pollution – забруднення води 

groundwater – підземні води 

animal manure – гній 

detergents – миючі засоби 

algae – морські водорості 

acid rain – кислотний дощ 

pretreatment – попередня обробка 

aquifers – водоносні горизонти 

sanitation – санітарія 

to be susceptible to – бути вразливим 

до 

seepage просочування, інфільтрація 

landfill – звалище 

irrigation water – поливна вода 

solar system – сонячна система 

gravity – тяжіння 

debris – сміття 

terrain – територія, грунт 

crevasse – тріщина 

surface gouge – поверхнева вибоїна 

river valley – долина річки 

mouth – гирло річки 

fertile soil – родючий грунт 

sea tides – морські припливи  

estuary – лиманморський рукав 

waterfall – водоспад 

tributary – приплив 

cascade – невеликий водоспад 

cataract – сильна злива 

swamp – болото 

salinity – засоленість,солоність 

wave – хвиля 

ocean current – течія океану 

invaluable resources – безцінні ресурси 

tidal island – приливний острів 

mainland – материк,континент 

cave – печера 

acid – кислота 

limestone rock – вапнякова скеля 

stalactite – сталактит 

stalagmite – сталагміт 

 

TASKS 

3. Match the terms on the left with their correct definitions on the right. 

 

mountain the study of the countries, oceans, 

rivers,  mountains  of the world 

 

 

geology water that is below the ground  

 

 

swamp chemical substance used to kill insects 

and small animals that destroy crops  

 

 

fertilizer a substance that is put on the soil to 

make plants grow 
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waterfall the study of the rocks, soil that makes 

up the Earth 

 

  

groundwater the process of making air, water 

dangerously dirty and not suitable for 

people to use, or the state of being 

dangerously dirty  

 

 

island a very high hill 

 

 

geography a piece of land completely surrounded 

by water 

 

 

pollution  

land that is always very wet or covered 

with a layer of water 

 

pesticide  

place where water from a river or stream 

falls down over a cliff 

 

 

4. Fill in the blanks from the words below: 

(Waterfall, groundwater, surface water, salinity, swamp, ocean current, water cycle, 

hydrosphere, geology, renewable and nonrenewable).  

1) … is the scientific study of the origin, history, composition, and structure of the 

Earth. 

2)   There are two main types of natural resources – … and …. 

3) Series of stages through which water passes in its various states is called…. 
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4) A … is a stream of water that drops sharply from a higher to a lower level. 

5) The measure of salt in water is called …. 

6) Movements of water along regular patterns or paths in the ocean are …. 

7) An area of land that that has a water level near or above the surface of the ground is 

called – a …. 

8) The … consists of surface, waters, ice caps, groundwater, and water vapor in the 

atmosphere. 

9) Water that flows on the Earth’s surface is …. 

10) Water below the surface of the Earth that feeds wells and natural springs is ….  

5. Answer the questions: 

1) What is geography? 

2) What is physical geography concerned with? 

3) What is the difference between human geography and population geography? 

4) What types of natural resources do you know? 

5) Why do you think soil is very important for plant and animal life? 

6) What factors may cause erosion? 

7) What are the three states of water? 

8) Name and describe two main groups of islands. 

9) What is salinity? 

10) How can people prevent water pollution?  

6. Translate into English: 

1) Геологія – це вчення про походження, історію, будову і структуру Землі. 

2) Древні народи вірили, що Земля та її географічні риси створювалися за 

допомогою магії та богів. 

3) Древньогрецькі вчені почали будувати свої пояснення про Землю та її геологічні 

характеристики на основі спостереження природи. 

4) Це було початком сучасної геології. 

5) У 1500-х роках Г.Агрікола, німецький лікар, написав перший сучасний підручник 

про скелі, мінерали, копалини та метали. 

6) У 1795 р. шотландський геолог Дж. Хаттон припускав, що Земля постійно 

змінються в результаті  ерозії та сил, що створюють гори. 

7) Перша геологічна карта, представляла пласти різних віків, була сворена в 1815 
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році англійським інженером У.Смітом. 

8) Геологи також довели, що комети та астероїди іноді стикалися із Землею, 

спричиняючи масове вимирання тварин і рослин. 

9) Сьогодні багато геологів шукають природні ресурси, які ще не були відкриті, такі 

як нафта, мінерали, питна вода. 

10) Вони також вивчають вулкани,  землетруси, повені для того, щоб зменшити 

шкоду, яку ці природні лиха представляють для людей, що живуть поблизу.  

 

7. Make up sentences of your own with the words and expressions given below: 

Erosion, habitat, water, water pollution, drinking water, glacier, river system, ocean, 

island, cave. 

8. Speaking. 

1) What does the word “ geography” mean? 

2) Which part of the world do you think has the most interesting geography? Why? 

3) What is the most interesting area of geography for you? 

4) Which ancient civilizations had scholars of geography, according to the chapter? 

5) How well do you know your local geography – the area near your house? 

6) How is environment important in geography? 

7) Discuss some of the environmental issues facing the world in the 21-st century. Which 

do you think is the globe’s most pressing concern? Defend your choice. 

8) If you were going to draw a map of your hometown, what would you want to put in it? 

9) Can maps be used as propaganda? How, and why? 

 
 

Chapter 2 

2.1 HEATING THE EARTH 

 When you woke up this morning, did you stop to think about the weather? Was the 

sun shining? Was it warm enough for a picnic? Did you take your umbrella with you? 

 Weather affects your daily life and influences you and the world around you. The 

type of homes people build, the clothes they wear, the crops they grow, the jobs they 

perform, and the ways in which they spend their leisure time are all determined by the 

weather. 

Today, people have a good understanding of the weather. Weather satellites, 

computers, and other kinds of weather instruments provide accurate information about 

weather conditions. Meteorologists, people who study the weather, use this information to 

predict the weather. Their forecasts help you plan your daily activities. 
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But what exactly is weather and what causes it? 

You can think of weather as the daily condition of the Earth’s atmosphere. The 

atmosphere is a mixture of gases that surround the Earth. Weather is caused by the 

interaction of several factors in the atmosphere. The atmospheric factors that interact to 

cause weather are heat energy, air pressure, winds, and moisture. 

HEAT ENERGY AND THE ATMOSPHERE 

Almost all of the Earth’s energy comes from the sun. This energy is called radiant 

energy. The sun’s radiant energy warms the Earth. The atmosphere also helps warm the 

Earth by absorbing, storing, and recycling the sun’s radiant energy. Let’s see how this 

happens. 

As the sun’s energy reaches the atmosphere, part of it is reflected (bounced back) 

into space and part is scattered throughout the atmosphere. This happens when incoming 

rays of sunlight strike water droplets and dust particles in the atmosphere. 

Much of the sun’s energy that is scattered throughout the atmosphere is absorbed by 

the atmosphere. In the upper atmosphere, a layer of ozone gas (03) absorbs one form of 

radiant energy called ultraviolet radiation. You have probably heard that ultraviolet 

radiation, which causes sunburn, can be dangerous to people. Too much ultraviolet radia-

tion can cause skin cancer. That is why the ozone layer, which absorbs much of the 

ultraviolet radiation from the sun, is so important to life on Earth. Ultraviolet radiation 

does, however, have some beneficial uses. Ultraviolet lamps are used to kill bacteria in 

hospitals and in food-processing plants, where bacteria could cause packaged foods to 

spoil. 

Radiant energy that is neither reflected nor absorbed by the atmosphere reaches the 

Earth’s surface. Here it is absorbed by the Earth and changed into heat. The sun’s energy 

that is absorbed by the Earth is spread throughout the atmosphere in three basic ways: 

conduction, convection, and radiation. 

HEAT TRANSFER IN THE ATMOSPHERE 

Conduction is the direct transfer of heat energy from one substance to another. As 

air above the Earth’s surface comes into contact with the warm ground, the air is warmed. 

So temperatures close to the ground are usually higher than temperatures a few meters 

above the ground. However, soil, water, and air are poor conductors of heat. So 

conduction plays only a minor role in heating the land, ocean, and atmosphere. 

Convection is the transfer of heat energy in a fluid (gas or liquid). Air is a fluid. 

When air near the Earth’s surface is heated, it becomes less dense and rises. Cooler, denser 

air from above sinks. As the cool air sinks, it is heated by the ground and begins to rise. 

This process of warm air rising and cool air sinking forms convection currents. 

Convection currents are caused by the unequal heating of the atmosphere. Most of the heat 

energy in the atmosphere is transferred by convection currents. 

Radiation is the transfer of heat energy through empty space. Heat energy that is 

transferred by radiation does not need the presence of a solid, liquid, or gas. It can travel 

through a vacuum, or empty space. Heat from the sun reaches the Earth by radiation. 

When radiant energy from the sun is absorbed by the Earth, it is changed into heat. 

The Greenhouse Effect 

As you have just read, some of the sun’s radiant energy (in the form of ultraviolet 

rays) is absorbed by the Earth and changed into heat. Ultraviolet rays pass easily through 

the atmosphere and reach the Earth. Later, this energy is radiated back from the Earth to 

the atmosphere in the form of infrared rays. You cannot see infrared rays, but you can feel 
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them as heat. (Although humans cannot see infrared rays, rattlesnakes and some other 

snakes have heat-sensitive pits on their head that “see” the heat given off by small 

animals.) 

You may actually be more familiar with infrared rays than you realize. The heat 

lamps often used in restaurants to keep food warm make use of infrared radiation. If you 

hold your hand near a light bulb or stove, you can feel the heat given off as infrared rays. 

Infrared rays are not like ultraviolet rays, however. Infrared rays cannot pass 

through the atmosphere and out into space. Carbon dioxide (C02) and other gases in the 

atmosphere absorb the infrared rays, forming a kind of “heat blanket” around the Earth. 

This process is called the greenhouse effect because the carbon dioxide acts like the glass 

in a greenhouse to trap heat. The greenhouse effect makes the Earth a comfortable place to 

live. What do you think would happen to the temperature at the Earth’s surface if there 

were no greenhouse effect? 

Because most of the infrared rays are absorbed by carbon dioxide, the amount of 

this gas in the atmosphere is very important. Carbon dioxide is produced by burning fossil 

fuels, such as coal, oil, and natural gas. As the amount of carbon dioxide in the 

atmosphere increases, more infrared rays will be absorbed. The greenhouse effect will 

increase and temperatures at the Earth’s surface will go up. 

Higher temperatures might result in altered weather patterns, including warmer 

winters and changes in rainfall.  

TEMPERATURE VARIATIONS 

If the Earth’s atmosphere is warmed by heat rising from the surface, how can the air 

temperature vary so much from place to place?  

The angle at which the sun’s rays strike the surface is not the same everywhere on 

Earth. At the equator (the imaginary line that separates the Earth into two halves), the sun 

is nearly overhead. The sun’s rays strike the Earth at a 90° angle all year long. The 

greatest heating occurs where the sun’s rays are most direct; that is, at or near an angle of 

90°. So areas at or near the equator receive the most radiant energy and have the highest 

temperatures. 

The farther away from the equator an area is, the less radiant energy it receives. 

Why is this so? In these areas, the angle at which the sun’s rays strike the Earth is less 

than 90°. As the angle of the sun’s rays becomes smaller, the rays become less direct. The 

same amount of radiant energy is spread over a wider area. The result is less heat and 

lower temperatures. 

MEASURING TEMPERATURE 

Air temperature is measured with a thermometer. Most thermometers consist of a 

thin glass tube with a bulb at one end. The bulb is filled with a liquid, usually either 

mercury or alcohol that is colored with dye. 

Thermometers make use of the ability of a liquid to expand and contract. When a 

liquid is heated, it expands, or takes up more space. When a liquid is cooled, it contracts, 

or takes up less space. What happens to the liquid in a thermometer when the air 

temperature rises? What happens to the liquid when the air temperature falls? 

Temperature is measured in units called degrees (°). The temperature scale used by 

scientists is the Celsius scale. On the Celsius scale, the freezing point of water is 0°. The 

boiling point of water is 100°C. Normal human body temperature is 37°C. 

 

Vocabulary notes: 



26 

 

meteorologist – метеоролог 

to interact – взаємодіяти 

heat energy – теплова енергія 

air pressure – тиск повітря 

moisture – волога 

radiant energy – енергія 

випромінювання 

ultraviolet radiation – ультрафіолетове 

випромінювання 

ozone layer – озоновий шар 

conduction – провідність 

convection – конвекція 

the greenhouse effect – парниковий 

ефект 

infrared ray – інфрачервоне проміння 

density of the air – щільність повітря 

mercury barometer – ртутний 

барометр 

 

 

2.2 AIR PRESSURE 

Hold the eraser of a pencil against the palm of your hand. Now press down. What 

you feel is the force of the pencil pressing against your hand. You feel pressure. 

Atmospheric pressure, or air pressure, is a measure of the force of the air pressing down on 

the Earth’s surface. The air pressure at any point on the Earth is equal to the weight of the 

air directly above that point. We are walking on the bottom of an “ocean” of air about 800 

kilometers deep! 

Air pressure can vary from one point to another on the Earth’s surface. The air 

pressure at any particular point on the Earth depends on the density of the air. (Density is 

equal to mass divided by volume.) Denser air has more mass per unit volume than less 

dense air. So denser air exerts more air pressure against the Earth’s surface than less dense 

air does. 

FACTORS THAT AFFECT AIR PRESSURE 

The density of the Earth’s atmosphere, and thus air pressure, is affected by three 

factors: temperature, water vapor, and elevation. The density of a fluid (gas or liquid) 

decreases when the fluid is heated. Less dense air exerts less air pressure. So places with 

high temperatures usually have lower air pressure than places with low temperatures. 

Warmer, less dense air can hold more water vapor than colder, denser air. So as the 

amount of water vapor in the air increases, the mass of the air decreases and the air 

becomes less dense. Thus air with a large amount of water vapor in it exerts less air 

pressure than dryer air. 

Elevation, or altitude, also affects air pressure. As the elevation (height above sea 

level) increases, the air becomes thinner, or less dense. So the air pressure decreases with 

increasing elevation. 

MEASURING AIR PRESSURE 

Because air pressure changes with changes in temperature and elevation, standard 

air pressure is measured at a temperature of 0°C at sea level. Air pressure is measured 

with an instrument called a barometer. There are two types of barometers. One type, 

called a mercury barometer, is shown in Figure 2.1. 
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Fig. 2.1 A mercury barometer 

 

The mercury barometer was invented in 1643 by an Italian scientist named 

Evangelista Torricelli. A mercury barometer consists of a glass tube closed at one end and 

filled with mercury. The open end of the glass tube is placed in a container of mercury. At 

sea level, air pressure pushing down on the surface of the mercury in the container 

supports the column of mercury at a certain height in the tube. As the air pressure 

decreases, the column of mercury drops. What will happen to the column of mercury if 

the air pressure increases? 

A more common type of barometer, called an aneroid barometer, is shown in 

Figure 2.2. 

 
Fig. 2.2 An aneroid barometer 

 

An aneroid barometer consists of an airtight metal box from which most of the air 

has been removed. (The word aneroid comes from a Greek word meaning without liquid.) 

A change in air pressure causes a needle to move along a dial, which indicates the new air 

pressure. 

AIR PRESSURE AND WEATHER 

Barometers can be used to help forecast the weather. Air pressure may become 

relatively high when large masses of air come together in the upper atmosphere. These air 

masses press down on the layers of air below. This pressure usually prevents warm, moist 

air from rising into the upper atmosphere. As a result, clouds do not form. So high pres-

sure usually means fair weather. But there are exceptions. 

Air pressure may become relatively low when large air masses move apart in the 

upper atmosphere. This reduces pressure on the layers of warm air below. As a result, the 

warm air rises. If the warm air is moist, clouds will form in the upper atmosphere. So low 

pressure can lead to cloudy, rainy weather. But, again, there are exceptions. 
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2.3 WINDS 

Have you ever flown a kite at the beach? A beach is a good place to fly a kite 

because of the winds that usually blow near the shore. What causes these winds to blow? 

When air is heated, its density decreases. The warm air rises and produces an area of low 

pressure. Cooler, denser air, which produces an area of high pressure, moves in 

underneath the rising warm air. So air moves from an area of high pressure to an area of 

lower pressure. Winds are formed by this movement of air from one place to another. 

There are two general types of winds: local winds and global winds. Local winds 

are the type you are most familiar with. They blow from any direction and usually cover 

short distances. Global winds blow from a specific direction and almost always cover 

longer distances than local winds. Both local winds and global winds are caused by 

differences in air pressure due to unequal heating of the atmosphere. 

LOCAL WINDS 

During the day, the air over a land area is often warmer than the air over a nearby 

lake or sea. The air is warmer because the land heats up faster than the water. As the 

warm air over the land rises, the cooler air over the sea moves inland to take its place. 

       This flow of air from the sea to the land is called a sea breeze. If you have ever 

spent a summer’s day at the beach, you have probably felt a sea breeze. 

  During the night, the land cools off faster than the water. The air over the sea is 

now warmer than the air over the land. This warm air over the sea rises. The cooler air 

over the land moves to replace the rising warm air over the sea. A flow of air from the 

land to the sea, called a land breeze, is formed. If you have stayed at the beach after 

sunset, then you are probably familiar with a land breeze, too. A land breeze is also called 

an off-shore breeze. 

The name of a wind tells you from which direction the wind is blowing. A land 

breeze blows from the land to the sea. A sea breeze blows from the sea to the land. Most 

local winds that you are familiar with are named according to the direction from which 

they are blowing. For example, a northwest wind blows from northwest to southeast. From 

what direction does a southwest wind come? In what direction is it blowing? 

A major land and sea breeze is called a monsoon. A monsoon is a seasonal wind. 

(The word monsoon is derived from an Arabic word that means season.) During part of 

the year, a monsoon blows from the land to the ocean. During the rest of the year, it blows 

from the ocean to the land. When a monsoon blows from the ocean to the land, it brings in 

warm, moist air. This results in a rainy season with warm temperatures and huge amounts 

of rain. The rainy season is important to many countries because it supplies the water 

needed for farming. Monsoon winds are very common in Asia. 

GLOBAL WINDS 

Unequal heating of the Earth’s surface also forms large global wind systems. In 

areas near the equator, the sun is almost directly overhead for most of the year. The direct 

rays of the sun heat the Earth’s surface rapidly. The polar regions receive slanting rays 

from the sun. The slanting rays do not heat the Earth’s surface as rapidly as the direct rays 

do. So temperatures near the poles are lower than those near the equator. At the equator, 

the warm air rises and moves toward the poles. At the poles, the cooler air sinks and 

moves toward the equator. This movement produces a global pattern of air circulation. 

Global winds do not move directly from north to south or from south to north as 

you might expect. Because the Earth rotates, or spins on its axis, from west to east, the 
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paths of the winds shift in relation to the Earth’s surface. All winds in the Northern 

Hemisphere curve to the right as they move. In the Southern Hemisphere, winds curve to 

the left. This shift in wind direction is called the Coriolis effect. 

The Coriolis effect is the apparent shift in the path of any fluid or object moving 

above the surface of the Earth due to the rotation of the Earth. For example, suppose you 

are in an airplane flying south from Seattle, Washington, to San Jose, California. If the 

pilot does not adjust for the Coriolis effect, the airplane will land west of the point for 

which it is headed. In other words, an invisible force seems to be pushing the airplane 

west. You might wind up in the Pacific Ocean! 

The diagram in Figure 2.3 shows the Earth’s global wind systems. Refer to it often 

as you read the description of each global wind system. Remember, wind systems describe 

an overall pattern of air movement. At any particular time or place, local conditions may 

influence and change the pattern. 

 

 

 
Fig. 2.3 The Earth’s global wind system 

 

DOLDRUMS At the equator (0° latitude), surface winds are quite calm. These 

winds are called the doldrums. A belt of air around the equator receives much of the sun’s 

radiant energy. The warm, rising air produces a low-pressure area that extends many 

kilometers north and south of the equator. Cooler, high-pressure air would normally flow 

into such an area, creating winds. But the cooler air is warmed so rapidly near the equator 

that the winds which form cannot move into the low-pressure area. As a result, any winds 

that do form are weak. The doldrums can be a problem for sailing ships. Because there 

may be no winds, or weak winds at best, sailing ships can be stuck in the doldrums for 

many days. Have you ever heard people refer to themselves as being “in the doldrums”? 

What did they mean? 

TRADE WINDS About 30° north and south of the equator, the warm air rising 

from the equator cools and begins to sink. Here, the sky is usually clear. 

There are few clouds and little rainfall. Winds are calm. Hundreds of years ago, 

sailing ships traveling to the New World were sometimes unable to move for days or 

weeks because there was too little wind. Sailors sometimes had to throw horses overboard 

when the horses’ food supply ran out. For this reason the latitudes 30° north and south of 

the equator are called the horse latitudes. 

At the horse latitudes, some of the sinking air travels back toward the equator. The 

rest of the sinking air continues to move toward the poles. The air moving back toward the 

equator forms a belt of warm, steady winds. These winds are called trade winds. 
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In the Northern Hemisphere, the Coriolis effect deflects the trade winds to the right. 

These winds, called the northeast trades, blow from northeast to southwest. In the 

Southern Hemisphere, the trade winds are deflected to the left. They become the southeast 

trades. In what direction do the southeast trades blow? 

Early sailors used the trade winds when they traveled to the New World. The trade 

winds provided a busy sailing route between Europe and America. Today, airplane pilots 

use the trade winds to increase speed and save fuel when they fly this route from east to 

west. 

PREVAILING WESTERLIES The cool, sinking air that continues to move 

toward the North and South poles is also influenced by the Coriolis effect. In the Northern 

Hemisphere, the air is deflected to the right. In the Southern Hemisphere, it is deflected to 

the left. So in both hemispheres, the winds appear to travel from west to east. These winds 

are called the prevailing westerlies. (Remember, winds are named according to the 

direction from which they blow.) As you can see from Figure 1-16, the prevailing wester-

lies are located in a belt from 40° to 60° latitude in both hemispheres. Unlike the trade 

winds, the prevailing westerlies are often particularly strong winds. 

POLAR EASTERLIES In both hemispheres, the westerlies start rising and cooling 

between 50° and 60° latitude as they approach the poles (90° latitude). Here they meet 

extremely cold air flowing toward the equator from the poles. This band of cold air is 

deflected west by the Coriolis effect. As a result, the winds  appear to travel from east to 

west and are called the polar easterlies. The polar easterlies are cold but weak winds. In 

the United States, many changes in the weather are caused by the polar easterlies. 

 

JET STREAMS 

For centuries, people have been aware of the global winds you have just read about. 

But it was not until the 1940s that another global wind was discovered. This wind is a 

narrow belt of strong, highspeed, high-pressure air called a jet stream. Jet streams flow 

from west to east at altitudes above 12 kilometers. Wind speeds in the jet streams can 

reach 180 kilometers per hour in the summer and 220 to 350 kilometers per hour in the 

winter. Airplane pilots flying from west to east can use a jet stream to increase speed and 

save fuel. 

Jet streams do not flow around the Earth in regular bands. They wander up and 

down as they circle the Earth. At times, they take great detours north and south. The wind 

speed and depth of a jet stream can change from season to season, or even from day to 

day. 

The wandering jet streams affect the atmosphere below them. The rush of a jet 

stream creates waves and eddy currents, or swirling motions opposite to the flow of the 

main stream, in the lower atmosphere. These disturbances cause air masses in the lower 

atmosphere to spread out. This produces areas of low pressure. The low-pressure areas 

serve as the centers of local storms. 

MEASURING WIND 

As you have been reading about local and global winds, you have probably noticed 

that two measurements are needed to describe wind: wind direction and wind speed. 

Meteorologists and weather observers use a wind vane to determine the direction of the 

wind on the Earth’s surface. A wind vane points into the wind. An anemometer is used to 

measure wind speed. Wind speed is usually expressed in meters per second, miles per 

hour, or knots. One knot is equal to 1850 meters per hour. 
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Vocabulary notes: 

monsoon – дощовий сезон 

local wind – місцевий вітер 

global wind – глобальний вітер 

slanting ray – косий промінь 

trade winds – пасати 

prevailing westerlies – переважаючий західний вітер 

jet stream – струменеві течія 

anemometer – вітромір 

Coriolis effect – вплив Коріоліса 

 

 

2.4 MOISTURE IN THE AIR 

As you walk to the supermarket on a summer afternoon, you can feel your shirt 

sticking to your back. Beads of salty perspiration cling to your forehead and upper lip. The 

air around you feels damp. You can’t wait to get into the air-conditioned store! 

Why does the air sometimes feel damp? Moisture enters the air through the 

evaporation of water. Evaporation is the process by which water molecules escape into 

the air. Through evaporation, the sun’s radiant energy turns liquid water into a gas, or 

water vapor. (The liquid water comes from oceans, rivers, lakes, soil—even from plants 

and animals.) Winds transport the moisture all over the Earth. At any given time, the 

atmosphere holds about 14 million tons of moisture! Water vapor, or moisture, in the 

air is called humidity. 

The amount of moisture in the air can vary greatly from place to place and from 

time to time. You will often hear the amount of moisture in the air referred to in terms of 

relative humidity. Relative humidity is the percentage of moisture the air holds relative to 

the amount it could hold at a particular temperature. 

Suppose that at a certain temperature, 1 kilogram of air can hold 12 grams of water 

vapor. However, it is actually holding 9 grams. The relative humidity of the air at that 

temperature would be 9/12 x 100, or 75 percent. If the same kilogram of air held 12 grams 

of water vapor, it would be holding all the moisture it could hold at that temperature. The 

relative humidity would then be 100 percent (12/12 x 100). When the relative humidity is 

100 percent, the air is said to be saturated. That is, it is holding all the water vapor it can 

hold at that particular temperature. 

MEASURING RELATIVE HUMIDITY 

Meteorologists measure relative humidity with a psychrometer. A psychrometer 

consists of two thermometers. The bulb of one thermometer is covered with a moist cloth. 

This thermometer is the wet-bulb thermometer. The other thermometer is the dry-bulb 

thermometer. 

When air passes over the wet bulb, the water in the cloth evaporates. Evaporation 

requires heat energy. So evaporation of the water from the cloth cools the thermometer 

bulb. If the humidity is low, evaporation will take place quickly and the temperature of the 

wet-bulb thermometer will drop. If the humidity is high, evaporation will take place 

slowly and the temperature of the wet-bulb thermometer will not change much. In other 

words, the temperature of the wet-bulb thermometer will be close to the temperature of the 

dry-bulb thermometer, which is measuring air temperature. 
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To determine the relative humidity, meteorologists first find the difference between 

the dry-bulb temperature and the wet-bulb temperature. Then they use a chart similar to 

the one in Figure 2.4 to find the relative humidity expressed as a percentage.  

 

 
Fig. 2.4 A chart of measuring relative humidity 

 

CLOUDS 

Warm air can hold more moisture than cold air. As warm, moist air rises in the 

atmosphere, its temperature begins to drop. Because cold air cannot hold as much water 

vapor as warm air, the rising air soon becomes saturated. At this point, the water vapor in 

the air begins to condense, or change into a liquid. The temperature at which water vapor 

condenses is called the dew point. Have you ever seen drops of water, or dew, on 

blades of grass early in the morning? What do you think caused dew to form on the grass? 

Clouds form when moisture in the air condenses on small particles of dust or other 

solids in the air. The tiny droplets of water that form make up the clouds. A cloud is really 

a mixture in which particles of a liquid (water) are suspended in a gas (air). 

As you can see for yourself just by looking at the sky, clouds come in all sorts of 

shapes and sizes. Scientists use the basic shape and the altitude of clouds to classify them. 

The three main types of clouds are cumulus clouds, stratus clouds, and cirrus clouds. Each 

type of cloud is generally associated with a certain type of weather. 

Cumulus clouds look like piles of cotton balls in the sky. These clouds are fluffy 

and white with flat bottoms. They form at altitudes of 2.4 to 13.5 kilometers. Cumulus 

clouds usually indicate fair weather. However, when cumulus clouds get larger and darker 

on the bottom, they produce thunderstorms. These large thunderclouds are called 

cumulonimbus clouds. 

Smooth, gray clouds that cover the whole sky and block out the sun are called 

stratus clouds. They form at an altitude of about 2.5 kilometers. Light rain and drizzle are 

usually associated with stratus clouds. Nimbostratus clouds bring rain and snow. When 

stratus clouds form close to the ground, the result is fog. Ground fog is formed when air 

above the ground is cooled rapidly at night. Warmer temperatures during the day cause the 
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fog to disappear. 

Feathery or fibrous clouds are called cirrus clouds. Sometimes these clouds are 

called mares’ tails. Cirrus clouds form at very high altitudes, usually between 6 and 12 

kilometers. Cirrus clouds are made of ice crystals. You can see cirrus clouds in fair 

weather, but they often indicate that rain or snow will fall within several hours. 

 

PRECIPITATION 

Water vapor that condenses and forms clouds can fall to the Earth as rain, sleet, 

snow, or hail. 

Water that falls from the atmosphere to the Earth is called precipitation. 

Before water falls to the Earth as precipitation, cloud droplets must increase in size. 

Cloud droplets increase in size by colliding and combining with other droplets. At some 

point, the droplets become too large to remain suspended in the cloud. Gravity then pulls 

these larger drops of water to the Earth as rain. An average raindrop contains about one 

million times as much water as a cloud droplet! 

When falling raindrops pass through an extremely cold layer of air, they sometimes 

freeze into small ice pellets called sleet. Sleet reaches the Earth only in the winter. Why? 

What do you think happens to sleet in the summer? 

Snow forms when water vapor changes directly into a solid. Snowflakes are flat 

six-sided ice crystals that have beautiful shapes. Because snowflakes sometimes clump 

together, it is often hard to see the separate crystals. If you could look at many individual 

snowflakes, you would find that they all have different shapes. In fact, no two snowflakes 

are exactly alike! 

Hail is one of the most damaging forms of precipitation. It is usually formed in 

cumulonimbus clouds. Hailstones are small balls or chunks of ice ranging from 5 to 75 

millimeters in diameter. Hailstones are formed when water droplets hit ice pellets in a 

cloud and freeze. If the updraft (upward movement of the wind) is strong enough, the 

hailstones remain in the cloud for a long time. As more water droplets strike them, new 

layers of ice are added. Finally, the hailstones get so big and heavy that they fall to the 

ground. One of the largest hailstones ever found fell on Coffeyville, Kansas, in September 

1970. This hailstone measured 140 millimeters in diameter! 

MEASURING RAINFALL 

Precipitation in the form of rain is measured with a rain gauge. A rain gauge is a 

straight-sided container with a flat bottom that collects rain as it falls. The amount of rain 

collected in a rain gauge over a given period of time is usually expressed in millimeters or 

centimeters. Weather observers in the United States, however, usually express the amount 

of rainfall in inches. 

 

Vocabulary notes: 

evaporation – випаровування 

humidity – вологість 

to suspend – відкладати 

cumulus clouds – купчасті хмари 

stratus clouds – шаруваті хмари 

cirrus clouds – перисті хмари 

to indicate – визначати 

nimbostratus clouds – шарувато-

дощові хмари 

precipitation – опади 

cumulonimbus clouds – купчасто-

дощові хмари 

hailstone – град 

ice pellet – крижана крупа 

rainfall – водоспад 

rain gauge – дощомір 
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2.5 WEATHER PATTERNS 

There are many factors that interact in the Earth’s atmosphere to cause weather. 

You know from experience that weather is constantly changing. Clouds and rain may 

move quickly into an area and move away just as quickly. Days of blue, sunny skies and 

warm temperatures may change overnight to gray, stormy skies and freezing rain. What 

atmospheric conditions and patterns cause these changes in the weather? 

AIR MASSES 

Changes in the weather are caused by movements of large bodies of air called air 

masses. Air masses usually cover thousands of square kilometers. The properties of the air 

in an air mass are nearly the same, or uniform, throughout the air mass. Like clouds, air 

masses are classified according to some basic characteristic. For clouds, the characteristic 

is shape; for air masses, it is where they form. Where air masses form determines two of 

their most important properties: temperature and humidity, or moisture content. Air 

masses that form over tropical regions are warm. Those that form over polar regions are 

cold. Continental air masses, which form over continents, are relatively dry. Maritime air 

masses form over oceans, and they are relatively humid. The four major types of air 

masses that affect the weather in the United States are maritime tropical, maritime polar, 

continental tropical, and continental polar.  

The maritime tropical air mass forms over the ocean near the equator. It holds 

warm, moist air. In the summer, the maritime tropical air mass brings hot, humid weather. 

But if the warm, moist air comes in contact with a cold air mass in the winter, rain or 

snow will fall. 

The maritime polar air mass forms over the Pacific Ocean in both winter and 

summer. It forms over the cold North Atlantic waters in the summer. 

During the summer, the maritime polar air mass brings cooler temperatures to the 

eastern states and fog to California and other western states. Heavy snow and cold 

temperatures are produced by the maritime polar air mass in the winter. 

During the summer, the continental tropical air mass forms over land in Mexico. 

This air mass brings dry, hot air to the southwestern states. The continental polar air mass 

forms over land in northern Canada. In winter, this cold, dry air mass causes extremely 

cold temperatures in the United States. 

FRONTS 

When two air masses that have different properties meet, they do not mix readily. 

Instead, a boundary forms between the two air masses. This boundary is called a front. 

(The term front was first applied to weather during World War I, when opposing armies 

faced one another across a battlefront.) The weather at a front is usually unsettled and 

stormy. There are four different types of fronts: cold fronts, warm fronts, occluded fronts, 

and stationary fronts. 

A cold front forms when a mass of cold air meets and replaces a mass of warm air, 

as shown in Figure 2.5. 
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Fig.2.5 A cold front formation 

 

The cold air mass forces its way underneath the warm air mass and pushes it 

upward. What do you know about cold air and warm air that explains why this happens? 

Violent storms are associated with a cold front. Fair, cool weather usually follows. 

A warm front forms when a mass of warm air overtakes a cold air mass and moves 

over it. This process is shown in Figure 2.6. Rain and showers usually accompany a warm 

front. Hot, humid weather usually follows. 

 

 
Fig. 2.6 A warm front formation 

 

A cold front travels faster than a warm front. When a cold front overtakes a warm 

front, an occluded front forms. An occluded front is shown in Figure 2.7. 

 

 
Fig. 2.7 An occluded front formation 
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As the warm air is pushed upward, the cold air meets cool air. An occluded front 

may also occur when cool air overtakes a cold front and warm air is pushed upward. An 

occluded front produces less extreme weather than a cold front or a warm front. 

When a warm air mass meets a cold air mass and no movement occurs, a stationary 

front forms. Rain may fall in an area for many days when a stationary front is in place. 

STORMS 

A storm is a violent disturbance in the atmosphere. It is marked by sudden changes 

in air pressure and rapid air movements. Some storms may cover a huge area, whereas 

others cover only a small area. You are probably familiar with one or more of the storms 

described here. As you read about these storms, compare the descriptions with your own 

experiences. 

RAINSTORMS AND SNOWSTORMS When two different fronts collide, 

rainstorms or snowstorms form. When a warm front moves in and meets a cold front, 

heavy nimbostratus clouds develop. In the summer, the result is a steady rainfall that lasts 

for several hours. In the winter, a heavy snowfall occurs. If the wind speed is more than 56 

kilometers per hour and the temperature is below -7°C, a blizzard results. 

Sometimes, heavy rain falling over a wide area freezes instantly on trees, power 

lines, and other surfaces. The result is an ice storm. Although the layer of glittering ice 

may look beautiful, ice storms can cause great damage by knocking down trees and power 

lines. Some interesting effects of an ice storm are shown in Figure 2.8. 

 

 
Fig. 2.8 An effect of an ice storm 

 

THUNDERSTORMS When a cold front moves in and meets a warm front, 

cumulonimbus clouds produce thunderstorms. Thunderstorms are heavy rainstorms 

accompanied by thunder and lightning. These storms can be quite dangerous. Violent 

downdrafts and strong wind shear (a great change in wind velocity over a short distance) 

are often associated with thunderstorms. These conditions are of great concern to airplane 

pilots and air-traffic controllers during takeoffs and landings. 

The other factor that makes thunderstorms dangerous is lightning. What is 

lightning? You may have heard the story about Benjamin Franklin flying a kite into a 

thunderstorm to prove that lightning is a form of electricity. During a thunderstorm, areas 

of positive and negative electric charges build up in the storm clouds. Lightning is a 

sudden discharge, or spark, of electricity between two clouds or between a cloud and the 

ground. 

Lightning striking the ground is the leading cause of forest fires in the western 

states. Lightning may also strike people, animals, or buildings. In fact, more people are 
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killed every year by lightning than as a result of any other violent storm! There are some 

important safety rules you should remember when you see a lightning storm coming. 

Avoid open  spaces, but do not take shelter under a tree. The best shelter is inside a 

building. Remember, however, to stay away from sinks, bathtubs, and televisions. And 

never try to repeat Benjamin Franklin’s experiment with a kite! 

Loud thunder claps usually accompany the lightning in a thunderstorm. The 

electrical discharge of lightning heats the air. When the air is heated, it expands rapidly. 

This sudden expansion of the air results in sound waves, which we hear as thunder. 

Do you know why you see lightning before you hear thunder? Although lightning 

and thunder occur at the same time, you see the lightning almost instantly. The sound 

waves of thunder, however, travel much more slowly than light (340 meters per second 

compared with 300,000 kilometers per second). If you hear thunder about 3 seconds after 

you see a flash of lightning, the lightning is about 1 kilometer away. 

CYCLONES AND ANTICYCLONES Air pressure has a great effect on the 

weather. An area of low pressure that contains rising warm air is called a cyclone. In a 

cyclone, cooler air moves in to take the place of the rising warm air. The air currents begin 

to spin. Winds spiral around and into the center of the cyclone. 

The winds move in a counterclockwise direction in the Northern Hemisphere. 

Cyclones usually cause rainy, stormy weather. What do you think causes the air currents 

in a cyclone to spin? 

A high-pressure area that contains cold, dry air is called an anticyclone. Winds 

spiral around and out from the center of an anticyclone. In the Northern Hemisphere, the 

winds move in a clockwise direction. The weather caused by anticyclones is usually clear, 

dry, and fair. 

HURRICANES A hurricane is a powerful cyclone (a low-pressure area containing 

rising warm air) that forms over tropical oceans. Hurricanes that form over the western 

Pacific Ocean are called typhoons. During late summer and early autumn, low-pressure 

areas often form over the Caribbean or the Gulf of Mexico. Warm, moist air begins to rise 

rapidly. 

Cooler air moves in, and the air begins to spin. As the air pressure in the center 

drops, more air is drawn into the spinning system. The system begins to spin faster.  

The rapidly spinning, rising air forms a doughnut-shaped wall of strong winds, 

clouds, and rainfall. Inside the wall, the air is calm. This calm center is called the eye of 

the hurricane. Outside the eye, winds may reach speeds between 120 and 320 kilometers 

per hour. 

The high waves and strong winds of a hurricane often cause great damage, 

especially in coastal areas. Heavy rain may also cause serious flooding. Meteorologists 

can track the path of a hurricane and issue watches or warnings to people living near the 

coast as the storm approaches. A typical hurricane lasts for about 9 days. In extreme cases, 

hurricanes can last as long as 3 to 4 weeks. In terms of the total energy involved, 

hurricanes are the most powerful storms on Earth. As a hurricane moves inland, it loses its 

force and power.  

TORNADOES Tornadoes are also incredibly destructive. A tornado is a whirling, 

funnel-shaped cloud. It develops in low, heavy cumulonimbus clouds. The air pressure at 

the bottom of the funnel of swirling air is extremely low. When this low- pressure area 

touches the ground, it acts like a giant vacuum cleaner. Some tornadoes occur over water. 

A tornado over a lake or ocean is called a waterspout. 
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Meteorologists are not sure how tornadoes form. Tornadoes occur most often in 

spring during the late afternoon or early evening. In the United States, they are most 

common on the Great Plains. In fact, tornadoes are so common that this part of the United 

States is often called Tornado Alley. Here, cool, dry air from the west collides with warm, 

moist air from the Gulf of Mexico. 

The diameter of an average tornado is only about 4 kilometer. The length of a 

tornado’s path varies, but it averages 6 kilometers. Tornadoes generally last only a few 

minutes. But because they are so concentrated, they are intensely violent and dangerous 

storms. Tornadoes have strong winds that can reach speeds of more than 350 kilometers 

per hour. Roofs and walls of buildings may be blown out by the winds. Houses, railroad 

cars, automobiles, and even people may be picked up and thrown hundreds of meters. A 

tornado in Nebraska tossed a 225-kilogram baby grand piano almost 400 meters across a 

corn field! 

Vocabulary notes: 

air mass – повітрянa масa 

to form – утворювати 

maritime air masses – морські 

повітряні маси 

the Pacific ocean – Тихий океан 

maritime polar masses – морські 

полярні маси 

front – фронт 

to be unsettled – бути неспокійним 

violent storm – сильний шторм 

rainstorm – злива з ураганом 

snowstorm – хуртовина 

thunderstorm – гроза 

thunder – грім 

lighting – блискавка 

expansion of the air – розширення 

повітря 

cyclone – циклон 

air current – повітряний потік 

to spin – крутитись 

to spiral around – закручуватись 

counterclockwise – проти годинникової 

стрілки 

hemisphere – півкуля 

clockwise – за годинниковою стрілкою 

hurricane – буревій 

typhoon – тайфун 

tornado – торнадо 

waterspout – водяний смерч 

 

2.6 PREDICTING THE WEATHER 

As Lisa was about to leave for school, her mother called after her, “Don’t forget to 

take your umbrella.” Lisa looked out the window. The sun was shining brightly, and there 

were only a few fluffy white clouds in the sky. How could Lisa’s mother know that she 

would need her umbrella later in the day? 

Accurate weather predictions are important for planning many human activities. 

Farmers need to know the best times to plant and harvest their crops. Airplane takeoffs, 

landings, and flight paths are scheduled according to local weather conditions. Weather 

forecasts alert people to severe storms that could endanger life or property. And most 

people want to know what the weather will be like as they go to and from work and school 

or plan outdoor activities. 

Meteorologists rely on up-to-date observations of current weather conditions to 

make their forecasts. Most weather forecasts are made for periods of a few hours up to 

five days. Meteorologists interpret weather information from local weather observers, 

balloons, satellites, and weather stations around the world. Weather stations are located on 

land and on ships at sea. Meteorologists also use computers to help them interpret weather 

data. 
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WEATHER MAPS 

Accurate weather forecasts are made possible by studying information about 

atmospheric conditions at several places. In the United States, weather data are gathered 

from more than 300 local weather stations. These data include temperature, air pressure, 

precipitation, and wind speed and direction. 

Weather data are used to prepare a daily weather map. Information about cloud 

cover, air masses, and fronts may also be included on a weather map. So a weather map is 

a “picture” of local weather conditions. 

The information on weather maps is often recorded in the form of numbers and 

symbols. Symbols are used to show wind speed and direction, cloud cover, precipitation, 

position and direction of fronts, and areas of high and low pressure. The symbols on 

official National Weather Service weather maps are used by all nations. As with other 

branches of science, it is important that meteorologists from different countries be able to 

understand universal weather symbols. In chemistry, universal symbols are used to 

identify the different chemical elements. For example, chemists in the United States, 

Russia, Japan, and China all recognize H as the symbol for hydrogen and C as the symbol 

for carbon. In the same way, meteorologists all over the world recognize the universal 

weather symbols. You might notice, however, that the official National Weather Service 

symbols differ from those used on the simplified weather map in your local newspaper. A 

typical newspaper weather map is shown in Figure 2.9. 

 

 
Fig.2.9  A newspaper weather map 

 

RECORDING WEATHER DATA 

Look closely at Figure 2.10, which shows how weather data from a particular 

location are presented. The circle represents an observation station. Weather data are 

placed in specific positions inside and outside the station circle. Think of the station circle 

as the point of an arrow. Attached to the station circle is a line, which is like the shaft of 

an 

arrow. The wind direction is represented as moving along the shaft of the arrow 

toward the station circle. The wind direction is the direction from which the wind is 

blowing. According to this station circle, how is the wind blowing? You are correct if you 

said from southwest to northeast. 

Small lines at the end of the shaft are symbols for the wind speed. Each full line 

represents an increase in speed of about 6 miles per hour. In this station circle, the wind 

speed is about 18 miles per hour. Average daily temperature is given in degrees 

Fahrenheit next to the station circle. Other data shown include percentage of cloud cover 
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and atmospheric pressure in millibars and inches of mercury. One millibar equals about 

0.03 inch of mercury. (Inches of mercury are usually given to the nearest hundredth and 

range from 28.00 to 31.00 inches.) What were the temperature and percentage of cloud 

cover when the data at this weather station were recorded? 

The data from weather stations all around the country are assembled into weather 

maps at the National Weather Service. Figure 2.11 shows such a weather map. Notice that 

this map includes most of the weather station data shown in Figure 2.10.  

A warm front is shown on a weather map as a line with half circles pointing in the 

direction of its movement. A cold front is shown as a line with triangles pointing in the 

direction of its movement. To show a stationary front, the symbols for a warm front and a 

cold front are combined. Why is this appropriate? The symbols are shown as pushing 

against each other, to illustrate that a stationary front does not move in either direction. 

The symbols for a warm front and a cold front are also combined to show an occluded 

front. But the symbols are on the same side to illustrate that both fronts are moving in the 

same direction. 

ISOTERMS AND ISOBARS 

On some weather maps, you may see curved lines called isotherms. The word 

isotherm is made up of the prefix iso-, meaning equal, and the root word -therm, meaning 

heat. Isotherms are lines that connect locations with the same temperature. The number on 

the end of an isotherm indicates the temperature at all points along the isotherm. 

Notice the curved lines running through the weather map in Figure 2.11. These 

lines are called isobars. From the prefix and root word, what do you think isobars are? 

Isobars are lines that join places on a weather map that have the same air pressure. The 

number at the end of an isobar represents the air pressure recorded at each observation 

station along the isobar. The air pressure can be given in millibars, inches of mercury, or 

both. On this weather map, the isobars are marked at one end with air pressure in inches 

and at the other end with air pressure in millibars. 

CONTROLLING THE WEATHER 

An American writer and humorist once said, “Everybody talks about the weather, 

but nobody does anything about it.” Actually, people have always tried to do something 

about the weather. Because rain is so important for the growth of crops, many efforts to 

control the weather have centered around rainmaking. Native Americans tried to 

encourage rainfall by performing elaborate rain dances. In 1901, French farmers fired an 

“antihail” cannon into the air. They were hoping to break up large hailstones that could 

destroy their crops and to produce a gentle rain instead. But all they got was a loud bang! 

If something could be done about the weather, the results would be important to 

many people. By controlling the weather, damage from hailstorms, tornadoes, lightning, 

and hurricanes could be avoided. Droughts and floods could be prevented by controlling 

rainfall. 

At the present time, weather control is limited to the seeding of clouds. Cloud 

seeding involves the sprinkling of dry ice (solid carbon dioxide) or silver iodide crystals 

into supercooled layers of stratus clouds. (Supercooling occurs when water remains a 

liquid below its freezing point.) Seeding causes water droplets to evaporate, or change into 

a gas. As they evaporate, the water droplets absorb heat from nearby supercooled droplets. 

The supercooled droplets then freeze and form ice crystals. The crystals grow rapidly. At 

some point, the crystals become large enough to fall to the Earth as rain or snow. 

Experiments have shown that seeding hailstorms and hurricanes decreases their 
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force. However, the most successful use of cloud seeding has been in the partial removal 

of cool fog at airports. Dry ice is sprinkled onto the fog, causing ice crystals to form. As a 

result, the fog loses some of its moisture. In this way, a clear area, or “hole,” is made in 

the fog so airplanes can take off and land. Unfortunately, most fog is warm and is not 

affected by seeding. But warm fog can be removed by mixing the fog with warmer, drier 

air from above or by heating the air from the ground. The fog evaporates when it is heated. 

In the future, we may be able to improve living conditions on the Earth by 

controlling the weather.  

 

Vocabulary notes: 

to predict weather – передбачати 

погоду 

satellite – супутник 

weather station – метеорологічна 

станція 

precipitation – опади 

National Weather Service – 

Національна метеорологічна служба 

data – дані  

isotherm – ізотерм  

isobars – ізобар 

millibar – мілібар 

iodide – йодид  

supercooled – переохолоджений 

hailstorm – гроза з градом 

 

 

2.7 WHAT CAUSES CLIMATE? 

If you were to keep a record of the weather in your area for an extended period of 

time, you would discover some general conditions of temperature and precipitation (rain, 

snow, sleet, hail). Such general conditions are described as the average weather for your 

area. Climate is the name for the general conditions of temperature and precipitation for 

an area over a long period of time. Every place on Earth has its own climate. For example, 

the climate of the southwestern United States tends to be hot and dry all year. The climate 

of Florida is also hot, but it is much wetter than the climate of the Southwest. 

The climate of any region on the Earth is determined by two basic factors: 

temperature and precipitation. Different combinations of temperature and precipitation are 

used to classify the Earth’s major climates. Temperature and precipitation are in turn 

influenced by several other factors. 

Latitude, elevation, and the presence of ocean currents are three natural factors that 

affect the temperature at a particular location. The extent to which these factors influence 

climate varies from place to place. 

LATITUDE Latitude is a measure of the distance north and south of the equator. 

Latitude is measured in degrees (°). Areas close to the equator, or 0° latitude, receive the 

direct rays of the sun. These direct rays provide the most radiant energy. So areas near the 

equator have a warm climate. 

Farther from the equator, the sun’s rays are not as direct. As a result, areas farther 

from the equator receive less radiant energy. So climates are cooler in latitudes farther 

north and south of the equator. In general, the lowest average temperatures occur near the 

poles (90° north and south latitude), where the sun's rays are least direct. 

ELEVATION Elevation, or altitude, is distance above sea level. As elevation 

increases, the air becomes less dense. This means that there are fewer gas molecules in the 

air and they are spread farther apart. Less-dense air cannot hold as much heat as denser 

air. So as elevation increases, the temperature decreases. The temperature at the top of a 
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mountain is lower than the temperature at sea level. 

OCEAN CURRENTS An ocean current is a “river” of water that flows in a 

definite path in the ocean. Some ocean currents are warm water currents. Other ocean 

currents are cold water currents. The major warm currents and cold currents are shown in 

Figure 2.12. 

 
Fig. 2.12 The map of the major warm and cold ocean currents 

 

The surface temperature of water affects the temperature of the air above it. Warm 

water warms the air and cold water cools the air. So land areas near warm water currents 

have warm temperatures. Land areas near cold water currents have cool temperatures. 

Ocean currents traveling away from the equator are warm water currents. Land 

areas located near these currents have warm temperatures. The Gulf Stream is an ocean 

current that carries warm water from the southern tip of Florida along the eastern coast of 

the United States. How do you think the warm waters of the Gulf Stream affect the climate 

of the eastern United States? 

Ocean currents traveling toward the equator are cold water currents. Areas located 

near these currents have cool temperatures. Off the western coast of the United States, the 

California Current flows toward the equator.  

FACTORS THAT AFFECT PRECIPITATION 

The two natural factors that affect the amount of precipitation at a particular 

location are prevailing winds and mountain ranges. As with temperature factors, the 

effects of precipitation factors vary from place to place. 

PREVAILING WINDS A wind that blows more often from one direction than 

from any other direction is called a prevailing wind. Prevailing winds have a great 

influence on the climate of regions in their path. Different prevailing winds carry different 

amounts of moisture. The amount of moisture carried by a prevailing wind affects the 

amount of precipitation a region receives. 

Warm air can hold more moisture than cold air. As warm air rises, it cools and 

cannot hold as much moisture. The moisture the air can no longer hold falls to the Earth as 

some form of precipitation. 

Thus winds formed by rising warm air tend to bring precipitation. As cold air sinks, 

it becomes warmer and can hold more moisture. So winds formed by sinking cold air tend 

to bring little precipitation. 

     The direction from which a prevailing wind blows also affects the amount of 

moisture it carries. Some prevailing winds blow from the land to the water (a land breeze). 
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Others blow from the water to the land (a sea breeze). Which kind of prevailing wind do 

you think carries more moisture? Remember that moisture gets into the air as a result of 

the evaporation of water from the Earth’s surface. Where is there more water? The 

prevailing winds that blow from the water carry more moisture than those that blow from 

the land. So areas in the path of a prevailing wind that originates over water usually 

receive a lot of precipitation. How much precipitation do you think areas receive in the 

path of a prevailing wind blowing from inland? 

A region that receives a very small amount of precipitation (less than 25 

centimeters of rainfall a year) is called a desert. The combined effect of a prevailing 

wind’s moisture content and its direction can make it possible for a desert to exist near 

a large body of water. 

Let’s see how this happens. The Sahara in northern Africa is the largest desert on 

Earth. (In fact, the name Sahara is the Arabic word for desert.) It is also one of the 

driest places on Earth. Yet the Sahara is bordered on the west by the Atlantic Ocean! 

However, the prevailing winds that blow across the Sahara (and carry little moisture) 

originate far inland, where they are caused by sinking cold air which brings little 

precipitation). These two factors combine to make the prevailing winds over the Sahara 

very dry. As a result, little precipitation reaches the Sahara, even though a large body of 

water is nearby. 

To get a better idea of how dry the Sahara really is, pour water into a graduated 

cylinder up to the 25-centimeter mark. This is the total amount of water that falls on the 

Sahara in one year. In some parts of the Sahara, no rain at all has fallen for more than 20 

years! 

MOUNTAIN RANGES The amount of precipitation at a particular location is also 

affected by mountain ranges. A mountain range acts as a barrier to prevailing winds. As 

you know, mountains cause air to rise. As the air rises, it cools. Remember that cold air 

cannot hold as much moisture as warm air. So the moisture in the rising air falls to the 

Earth as precipitation. As a result, the windward side of a mountain, or the side facing 

toward the wind, receives a great deal of precipitation. The region on the windward side of 

a mountain has a wet climate. 

       Conditions are far different on the leeward side of a mountain, or the side facing 

away from the wind. By the time the prevailing winds reach the top of the mountain, they 

have lost most of their moisture in the form of precipitation. So relatively dry air moves 

down the leeward side of the mountain. As a result, there is little precipitation on the 

leeward side of a mountain. The area on the leeward side of a mountain is called a rain 

shadow. What kind of climate does this area have? You are correct if you said this area 

has a dry climate. In fact, there are usually dry areas called rain-shadow deserts on the 

leeward side of a mountain range. 

     On the west coast of the United States is a mountain range called the Sierra 

Nevadas. Areas to the west of the Sierra Nevadas (the windward side) receive a large 

amount of precipitation from the prevailing winds, which blow in from the Pacific Ocean. 

Land areas east of the Sierra Nevadas (the leeward side) receive little precipitation because 

the prevailing winds have lost most of their moisture by the time they cross the mountain 

range. The result is a rain-shadow desert called the Great Basin on the eastern side of the 

Sierra Nevada mountain range. The Great Basin extends south from Washington State into 

Nevada and Utah. 
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Vocabulary notes: 

latitude – широта 

elevation – висота 

radiant energy – енергія випромінювання 

the Gulf Stream – Гольфстрім 

to originate – виникати 

mountain range – гірський хребет 

windward side – вітряна сторона 

leeward side – підвітряна сторона 

sea breeze – морський бриз 

wet climate – вологий клімат 

 

2.8 CLIMATE ZONES 

An Alaskan Eskimo trudges on snowshoes through the frozen wasteland above the 

Arctic Circle. Nearby, a polar bear hunts seals in the icy-cold Arctic Ocean. Thousands of 

kilometers farther south, tourists wander through the steamy rain forests of Hawaii. Exotic 

tropical birds call to each other from the dense treetops. Why do Alaska and Hawaii have 

such different climates? 

The Earth’s climates can be divided into general climate zones according to average 

temperatures. These climate zones can be broken down into subzones. Even the subzones 

have further subdivisions. In fact, scientists even classify very localized climates as 

microclimates. A microclimate can be as small as your own backyard! 

The three major climate zones on the Earth are the polar (arctic), temperate, and 

tropical zones. Temperatures in these three climate zones are determined mainly by the 

location, or latitude, of the zone. Figure 2.13 shows the locations of the three major 

climate zones. In what climate zone is Alaska located? Hawaii? 

  
Fig.2.13 The locations of the three major climate zones 

 

POLAR ZONES 

In each hemisphere, the polar zone extends from the pole (90°) to about 60° latitude. 

Polar climates have the coldest average temperatures. Within the polar zones, the average 

yearly temperature remains below freezing (below 0°C). Polar climates have no summer. 

Even during the warmest months of the year, the average temperature does not rise above 

10°C. There is little precipitation in the polar zones. 

Polar zones are also known as high-latitude or arctic climates. The polar zones 

include the icecaps of Greenland in the Northern Hemisphere and Antarctica in the 
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Southern Hemisphere. These icecaps remain frozen throughout the year. However, there 

are some places in the polar zones where the snow melts during the warmest part of the 

year. The northern coasts of Canada and Alaska and the southern tip of South America are 

examples of these places. 

TEMPERATE ZONES 

In each hemisphere, the temperate zone is found between 60° and 30° latitude. In 

the areas of the temperate zones farther from the equator, snow is common in the winter. 

In the areas of the temperate zones closer to the equator, rain normally falls all year round. 

But the average amount of precipitation is about the same throughout the temperate zones. 

Average temperatures in the temperate zones range from below 18°C in the coldest 

months to above 10°C in the warmest months. These temperatures fall between those of 

the polar and the tropical zones. 

Temperate zones, or middle-latitude climates, cover a huge portion of the Earth. So 

the temperate zones can include the cool rain forests of Washington State as well as the 

hot rain forests of southern China, with many different climates in between. 

Most of the United States is in the temperate zone. 

Deserts in the temperate zones are usually located inland, far away from the oceans. 

The winds that blow across these inland deserts carry little moisture. Inland deserts are 

found in Australia (the Great Sandy Desert) and Central Asia (the Gobi Desert). 

Many people mistakenly believe that temperate deserts are always hot. Certainly 

this is true of deserts during the day. But at night, the temperature in the desert can drop to 

below freezing! How is this possible? The low humidity and cloudless skies allow a 

tremendous amount of radiant energy to reach the ground and heat it during the day. But 

these same conditions also allow the heat to escape rapidly at night, causing the 

temperature to drop dramatically. As a result, temperatures in the desert can range from 

20°C at 2 o’clock in the afternoon to 0°C at 2 o’clock in the morning. 

Another common misunderstanding people have about deserts is that they are 

barren and lifeless. However, several kinds of plants and animals are able to live in the 

desert. For example, in the Sonoran Desert of the southwestern United States and 

Mexico, plants such as sagebrush and giant saguaro cacti grow. Animals such as 

lizards, snakes, and cougars also live in this desert. 

TROPICAL ZONES 

The tropical zones, which extend from 30° north and south latitude to the equator 

(0°), have high temperatures and high humidity. Precipitation in the tropical zones is 

usually very heavy during part of the year. Tropical zones are also known as low- 

latitude climates. 

Tropical climates have the warmest average yearly temperatures. There is no 

winter in tropical climates. In a tropical climate, the average temperature during the 

coldest month of the year does not fall below 18°C. 

In the tropical zones, many deserts are located on the western coasts of continents. 

This is because the prevailing winds in the tropical zones (the northeast and southeast 

trades) blow from east to west. High mountains along the western coast of a continent 

block these prevailing winds from reaching the coast. Rain falls on the eastern (windward) 

side of the mountains. Areas on the western (leeward) side of the mountains do not receive 

much rainfall and thus become deserts. These deserts are often cold deserts due to the 

presence of cold ocean currents along the western coasts of the continents. For example, 

the Atacama Desert in parts of Chile and Peru is a cold desert located on the western coast 
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of South America. 

MARINE AND CONTINENTAL CLIMATES 

Within each of the three major climate zones there are marine climates and 

continental climates. 

Areas near an ocean or other large body of water have a marine climate. Areas 

located within a large landmass have a continental climate. 

Areas with a marine climate receive more precipitation than areas with a 

continental climate. Can you explain why? Temperatures in areas with a marine climate 

do not vary greatly. Areas with a marine climate have warm (not hot) summers and mild 

winters. This is because their nearness to a large body of water has a moderating effect on 

the air temperature. 

A continental climate is drier than a marine climate. Why? There is usually a great 

range in average temperatures during the year. Areas with a continental climate have hot 

summers and cold winters. Most of the world’s deserts that are located just north and 

south of the equator have a continental climate. 

THE FOUR SEASONS 

The Earth has three major climate zones: polar, temperate, and tropical. Most 

places on the Earth also have four distinct seasons: winter, spring, summer, and autumn. 

The different seasons are caused by the tilt of the Earth’s axis. The Earth’s axis is an 

imaginary line through the center of the Earth. The Earth turns, or rotates, on this axis 

from west to east once every 24 hours. 

The Earth’s axis is not straight up and down. Instead, it is tilted at an angle of 23.5°. 

So as the Earth moves around the sun, or revolves, the axis is tilted away from the sun for 

part of the year and toward the sun for part of the year. When the Northern Hemisphere is 

tilted toward the sun, that half of the Earth has summer. At the same time, the Southern 

Hemisphere is tilted away from the sun and has winter. So on a particular day, it may be 

summer in San Francisco, California, but winter in Sydney, Australia. Which hemisphere 

of the Earth is tilted away from the sun when the Southern Hemisphere has summer? 

Which hemisphere is tilted toward the sun? 

How does the tilt of the Earth’s axis cause summer and winter? The hemisphere that 

is tilted toward the sun receives more direct rays than the hemisphere that is tilted away 

from the sun. Think about a typical sunny day. The sun’s rays feel hotter at noon, when 

the sun is almost directly overhead, than they do in the late afternoon, when the sun is low 

in the sky. So the Earth’s land surface, oceans, and atmosphere receive more heat in the 

hemisphere that is tilted toward the sun. The result is the summer season. Just the opposite 

happens in the hemisphere that is tilted away from the sun. This hemisphere receives 

slanting rays from the sun and therefore less heat. The result is the winter season. 

Twice during the year neither hemisphere is tilted toward the sun. This occurs in 

spring and autumn.In the Northern Hemisphere, spring begins on March 20 or 21 and 

autumn begins on September 22 or 23.  

Vocabulary notes: 

rain forest – тропічний ліс 

treetops – верхівки дерев 

subzone – підзона 

microclimate – мікроклімат 

temperate zone – помірна зона 

hemisphere – півкуля 

icecap – крижаний покрив 

marine climate – морський клімат 

moderating effect – пом’якшуючий 

вплив 

the tilt of the Earth’s axis – нахил 

земної осі 
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2.9 CHANGES IN CLIMATE 

You know from experience that weather changes from day to day. Sometimes 

weather seems to change from hour to hour! Climate, however, seems to remain relatively 

unchanged. But climates do change slowly over time. In fact, the climate of a region can 

change from a temperate rain forest to a tropical desert within a relatively short time in the 

Earth’s history. (Remember, however, that the Earth is about 4.6 billion years old. So a 

“short time” in the Earth’s history could be thousands or even millions of years!) 

What causes climates to change? Major climate changes may be caused by one or 

more of three natural factors. The three natural factors responsible for climate changes are 

the slow drifting of the continents, changes in the sun’s energy output, and variations in 

the position of the Earth relative to the sun. These “natural” factors are not related to 

human activities. However, the results of human activities, which include increased 

atmospheric levels of carbon dioxide caused by burning fossil fuels, may also lead to 

changes in climate. 

As you might guess, major climate changes have a tremendous impact on the Earth 

and on the organisms that inhabit it. Just think of the changes in climate you saw during 

your imaginary trip into the past. Major climate changes that occurred in the past have had 

dramatic effects on the Earth, including a series of ice ages and perhaps the extinction 

(dying out) of the dinosaurs. Scientists have not yet determined the causes of past climate 

changes. Once they do, they will be better able to predict future climate changes and their 

effects on the Earth and its living things, including humans. 

ICE AGES 

From time to time throughout the Earth’s history, much of the Earth’s surface has 

been covered with enormous sheets of ice. Such periods are called ice ages. Scientists 

have found evidence of at least four major ice ages during the last 2 million years. Earth 

scientists call these ice ages major glaciations. 

During an ice age, or major glaciation, the average temperature on the Earth was 

about 6°C below the average temperature today. Each glaciation lasted about 100,000 

years or more. The most recent glaciation began about 1.75 million years ago and ended 

only about 10,000 years ago. (Remember, 10,000 years is like the blink of an eye 

compared with the age of the Earth!) During the last glaciation, a great sheet of ice 

covered the United States as far south as Iowa and Nebraska. So much water was locked 

in the ice that the average sea level rose about 85 meters when the ice melted. That is 

enough water to cover a 20-story building! 

The time periods between major glaciations are called interglacials. Interglacials are 

warm periods. During an interglacial, the average temperature was about 4° to 6°C higher 

than the average temperature during a major glaciation. A cold period, often called the 

Little Ice Age, lasted from 1500 to 1900. The Earth is now in an interglacial. 

Although there are many theories about the cause of ice ages, the exact causes are 

not known. However, major glaciations are probably associated with gradual changes in 

the tilt of the Earth’s axis and in variations in the shape of the Earth’s path, or orbit, 

around the sun. Based on what you know about the sun’s radiant energy.  

DRIFTING CONTINENTS 

About 230 million years ago, all the Earth’s landmasses were joined in one 

supercontinent. About 160 million years later, this supercontinent had broken apart and 

the individual continents had drifted close to their present locations. 
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The slow drifting apart of the continents caused dramatic climate changes. As the 

continents moved toward their present-day locations, the sea level dropped, volcanoes 

erupted, and much of the Earth’s surface was pushed upward. The combined effect of all 

these changes was a drop in temperature and precipitation all over the Earth. Because the 

continents move only a few centimeters per year, the climate changes caused by 

continental drift are very gradual and happen only over millions of years. 

EXTINCTION OF THE DINOSAURS 

The climate changes caused by the drifting apart of the continents may have 

resulted in the extinction, or dying out, of the dinosaurs. About 65 million years ago, 

dinosaurs—and most other kinds of animals and plants—became extinct. Scientists do not 

know exactly what caused this mass extinction. Some biologists think it was caused by the 

slow process of climate change as a result of continental drift. Dinosaurs could not adapt 

fast enough to these drastic climate changes and died out. Also, many types of plants 

became extinct as a result of the climate changes. Without plants to eat, the plant-eating 

dinosaurs died out. And without the plant-eating dinosaurs as a food source, the meat-

eating dinosaurs died out as well. 

The theory of gradual climate change caused by drifting continents is only one 

explanation for dinosaur extinction. Many scientists think that the climate changes which 

caused the mass extinction happened suddenly, rather than slowly. In 1978, the geologist 

Walter Alvarez and his father, Nobel prize-winning physicist Luis Alvarez, found evi- 

dence suggesting that a giant meteor or comet struck the Earth 65 million years ago. This 

collision resulted in a huge explosion. The explosion raised enormous clouds of dust and 

set off planetwide forest fires. As dust and smoke rose into the atmosphere, they may have 

blocked the sun’s rays and caused the Earth’s temperature to drop. The dinosaurs could 

not survive in the suddenly colder climate and died out. 

VARIATIONS IN RADIANT ENERGY 

Some scientists have tried to relate changes in the Earth’s climate to changes in the 

sun’s energy output. If the sun’s energy output changes over time, these changes could 

have an effect on the Earth’s temperature. During periods of high energy output, the 

Earth’s temperature would rise. When the sun’s energy output dropped, the Earth’s 

temperature would fall. Although this seems logical, a relationship between variations in 

the sun’s energy and climate changes on the Earth has not yet been demonstrated. In fact, 

scientists have found no evidence for any variations in the sun’s energy output 

GLOBAL WARMING 

Humans have probably been altering the Earth’s climate in some way ever since the 

discovery of fire. Only recently, however, have humans had a measurable effect on 

climate. In the mid-nineteenth century, industrialization led to the increased burning of 

fossil fuels. Fossil fuels include coal, oil, and natural gas. When these fuels are burned, 

they release carbon dioxide (C02) into the atmosphere. Like the glass in a greenhouse, C02 

absorbs heat reflected from the Earth’s surface and prevents the heat from escaping into 

space. As a result, the atmosphere becomes warmer. 

Over the past 25 years, the amount of C02 in the atmosphere has increased by about 

8 percent. By the middle of the next century, the percentage of C02 in the atmosphere 

could be twice as much as it is today. How will this affect the Earth’s climate? Climatolo-

gists have developed computer models to predict what will happen to the Earth’s climate 

as a result of increased C02 levels. Most of these models predict an increase in 

temperatures of 1.5° to 4.5°C. These higher temperatures could lead to significant changes 
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in the Earth’s climate. Can you suggest what some of these changes might be? 

Are we already beginning to feel the effects of global warming? Measurements 

made at weather stations around the world showed that the average surface temperature 

during 1990 was the highest in more than 100 years. However, scientists are not sure 

whether this warming trend resulted from an increase in C02 in the atmosphere. Yet many 

scientists and environmentalists recommend that people reduce their use of fossil fuels 

and thus limit the amount of C02 that escapes into the atmosphere.  

EL NINO 

Some short-term climate changes may be the result of changes in ocean currents 

and global winds. Ocean currents help transfer heat to the atmosphere. This process 

generates global winds. The global winds, in turn, help move the ocean currents. Any 

major change in an ocean current can cause a change in climate. El Nino is an example of 

such a change.  

A cold current that flows from west to east across the southern part of the Pacific 

Ocean turns toward the equator along the coast of South America. As the current flows 

north along the coast of Chile and Peru, it is known as the Peru Current. Occasionally, the 

cold water of the Peru Current is covered by a thin “sheet” of warm water from the 

equator. Usually the warm water disappears fairly quickly. But every 2 to 10 years or so, 

strong winds spread the warm water over a large area. This unusual behavior of the Peru 

Current is known as El Nino. 

El Nino, then, is a temporary current that arrives with little warning, usually around 

Christmas. (El Nino means the child in Spanish.) The warming caused by El Nino in the 

tropical zone results in dramatic changes in world climates. In 1982 and 1983, the 

strongest El Nino in history caused severe droughts in some regions. Other regions were 

subjected to unusually heavy rains and flooding. The extreme changes in climate resulted 

in more than 1000 deaths and much economic damage throughout the world. 

Scientists have not yet discovered just what causes El Nino to appear. However, 

important progress has been made in understanding the interaction of the ocean and the 

atmosphere. Accurate predictions of future El Ninos may be possible within a few years. 

 

Vocabulary notes: 

moist continental – вологий 

континентальний 

moist subtropical – вологий 

субтропічний 

steppe – степовий 

citrus grove – цитрусовий сад 

the Pacific Ocean – Тихий океан 

needle-leaved tree – хвойне дерево 

Midwest – середній Захід 

broad-leaved tree – широколисте 

дерево 

mild – помірний 

heron – чапля 

egret – біла чапля 

manatee – ламантин 

to reduce – знижувати 

 

 

 

TASKS 

 

3. Match the terms on the left with their correct definitions on the right. 

1) Air mass – mixture of gases that surrounds the Earth. 

2) Air pressure – direct transfer of heat energy from one substance to another. 
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3) Anemometer – instrument used to measure relative humidity. 

4) Atmosphere – transfer of heat energy in a fluid (gas or liquid). 

5) Psychometer – instrument used to measure wind speed. 

6) Conduction – boundary that forms when two air masses with different properties meet. 

7) Convection – water that falls from the atmosphere to the Earth as rain, sleet, snow or 

hail. 

8) Evaporation – mixture of gases that surrounds the Earth. 

9) Precipitation – process by which radiant energy from the sun turns liquid water into a 

gas. 

10) Front – large body of air with uniform properties throughout.    

4. Fill in the blanks from the words below: 

(Atmosphere, rain, cumulus, temperature, cold fronts, air masses, moisture, the density of 

the air, conduction, heat energy, sleet, stratus, water vapor, warm fronts, convection, air 

pressure, snow, circus, elevation, occluded fronts, radiation, winds, hail, stationary fronts, 

moisture).  

 

1) The atmospheric factors that interact to cause weather are: …, …, …, …. 

2) The sun’s energy that is absorbed by the Earth is spread throughout the atmosphere in 

three basic ways: …, …, …. 

3) Air pressure depends on …. 

4) … in the air is called humidity. 

5) Changes in the weather are caused by movements of large bodies of air called …. 

6) There are four different types of fronts: …, …, …, …. 

7) Factors affecting air pressure are: …, …, …. 

8) There are three main types of clouds: …, …, …. 

9) Water vapor that condenses and forms clouds can fall to the Earth as precipitation in 

the form of …, …, …, …. 

10) … is a mixture of gases that surround the Earth.  

 

5. Answer the questions: 

1) What are the factors that interact to cause weather? 

2) What are three ways by which heat energy is spread throughout the atmosphere? 
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3) What is air pressure? What is the relationship between the density of air and air 

pressure? 

4) List and describe three factors that affect air pressure. 

5) What are the differences between local winds and global winds? How are they alike? 

6) Name the Earth’s four major wind belts? 

7) How does moisture enter the air? 

8) What is the difference between humidity and relative humidity? 

9) What are two important properties of an air mass? 

10) What is a front? Name four different types of fronts? 

6. Translate into English: 

1) Майже вся земна енергія походить від сонця. 

2) Частина сонячної радіоактивної енергії поглинається землею і перетворюється на 

тепло. 

3) Вітри утворюються рухом повітря з одного місця у інше. 

4) Волога потрапляє в повітря через випаровування води. 

5) Хмари утворюються, коли вологість в повітрі осідає на маленькі частинки 

пилюки чи інші тверді тіла в повітрі.  

6) Зміни в погоді спричиняються рухом великих частин повітря, які називаються 

повітряними масами. 

7) Коли дві повітряні маси, що мають різні властивості, зустрічаються, вони не 

змішуються. Між ними утворюється межа, яка називається фронтом. 

8) Ураган – це могутній циклон, який утворюється над тропічним океаном. 

7. Make up sentences of your own with the words and expressions given below: 

greenhouse effect, air pressure, local wind, global wind, sea breeze, relative humidity, 

cloud, tornado, weather map, weather control. 

8. Speaking. 

1) How are rain, sleet, snow, and hail formed? 

2) Describe the three main types of clouds. 

3) What is the difference between a cyclone and an anticyclone? 

4) Describe the greenhouse effect. What is its importance? 

5) Compare how heat energy is transferred by conduction, by convection, and by radiation. 

6) Describe the formation of a hurricane. 
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Chapter 3 

3.1 BIOME 

 Biome is the scientific term for a community of specific types of plants and animals 

that covers a large area of the earth’s surface. 

 The type of biome is usually determined by the type of climate in that region. The 

major land biomes are grasslands (known as prairies in North America, savannas in 

Africa, steppes in Asia, and pampas in South America), deserts, chaparral, deciduous 

forests, coniferous forests, tundra, and tropical rainforests. Aquatic biomes exist in rivers, 

lakes, and oceans. 

 Most of the different kinds of biomes can be found on every continent except 

Antarctica. Each place has unique species of plants and animals, yet the plants and animals 

of a particular biome tend to be similar regardless of where they are in the world. For 

example, spine-covered cacti are common in the southwestern deserts of the United States. 

In African deserts similar prickly plants called euphorbs grow in abundance. Both have 

adapted similarly to living in the hot, dry desert biome. 

 In many parts of the world nature’s biomes have been altered by people in the dry 

grasslands of the Sahel, in western Africa, for example, domestic goats and sheep have 

overgrazed the land. The thin layer of topsoil has been blown away, and the Sahel is 

becoming a desert. This process, called desertification, also threatens other parts of the 

world.  

 People in Central America, South America, and Southeast Asia have been burning 

down the tropical rainforests to make farmland and cutting down the trees for lumber. 

Each year millions of acres of rainforest are destroyed. Their loss may seriously change 

the world’s climate. Environmental groups and government agencies are working to 

protect the world’s biomes. In this way the earth’s precious natural resources can be 

preserved for future life. 

Grasslands 

Grasslands are biome in which the average annual rainfall is 10-40 in. (254-1.016mm). 

Animals include large herds of grazing animals, such as zebras and gazelles, and 

predators, such as lions, leopards, and hyenas. 

Deserts 

A desert is a biome in which there is less than 10 in. (254mm) of annual rain. The days are 

very hot, and the nights are cold. Succulents, plants that store water in their leaves or 

stems, are among the major plants. Many animals stay underground during the day and 

come out at night. Some can survive with very little water. 

Chaparral 

Chaparrals are dense growths of shrubs and trees. They are found on the coasts of the 

Mediterranean Sea, southern California, central Chile, the southern tip of Africa, and 

southern Australia. Some areas average as little as 10 in. (254mm) of rain a year, all of 

which falls in winter. Warm, moist air from the oceans prevents conditions from being as 

severe as those in the desert. The main plants are tough evergreen shrubs with small 

leathery leaves. Most of the animals there are adapted to a dry climate. 

Deciduous forests 

The forests of eastern North America, Central Europe, eastern China, and the southeast 

coast of Australia are made up of deciduous trees, or trees that grow and shed their leaves 
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in a seasonal pattern. Rain falls year-round, averaging about 40 in. (1.016mm). Many 

plants and animals flourish, including ferns, mosses, fungi, insects, songbirds, amphibians, 

deer, and small mammals. 

Coniferous forests 

Temperate coniferous forest is found in moist, coastal environments, including the 

northern Pacific coast of North America and the east coast of Australia. In California these 

forests contain giant sequoia (also called redwoods); in Australia they feature towering 

eucalyptus trees. Boreal forests stretch across the northern reaches of North America, 

Europe, and Asia. Pine, spruce, and firs are the most common trees. Many different types 

of animal live there, especially in the summer. They include moose, elk, deer, migratory 

birds, and bears. 

Tundra 

North of the boreal forest lies the treeless tundra. Beneath it is a layer of frozen ground 

called permafrost, which may be over 1,000ft. (305m) thick. The soil on top of the 

permafrost thaws for only eight weeks during the short Arctic summer. The small 

flowering plants and dwarf trees that live here have to grow, bloom, and set seed quickly 

to survive. In summer the tundra teems with life – there are herds of caribou and reindeer, 

and flocks of migrating birds feeding on the numerous insects. As summer fades, many 

mammals travel to the forests, and the birds fly south. 

Tropical rainforests 

In these biomes around the equator annual rainfall averages between 80 and 200 in. 

(2,000-5,000mm), and falls evenly year-round. Temperatures hardly vary, hovering just 

below 80°F (27°C) day and night. This steady environment has the greatest variety of 

plant, animal, and insect species of all the biomes, ranging from parrots to monkeys and 

jaguars. 

 

 
                  

                 Fig. 3.1 Earth’s Biomes 
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Vocabulary notes: 

to determine – встановлювати 

grassland – пасовище; луг; район 

луків, пасовищ 

savanna – савана 

pampa – пампа, пампаси (у Південній 

Америці) 

deciduous – листяний, широколистий 

coniferous – хвойний 

aquatic – водний, водяний 

cactus (cacti) – кактус 

prickly – колючий 

in abundance – у великій кількості 

to threaten – погрожувати, 

представляти собою небезпеку 

precious – дорогоцінний 

herd – стадо, череда 

zebra – зебра 

gazelle – газель 

predator – хижак 

succulent – соковитий 

shrub – чагарник 

moist air – вологе повітря 

to flourish – буяти, процвітати 

fern – папороть 

songbird – співочий птах 

amphibian – амфібія 

deer – олень 

mammal – ссавець 

giant sequoia – гігантська секвоя 

eucalyptus tree – евкаліпт 

boreal – північний, арктичний 

pine – сосна 

spruce – ялина 

fir – ялина 

elk – лось 

permafrost – вічна мерзлота 

to thaw – танути 

dwarf – карлик 

to teem – рясніти, кишіти 

caribou – кариб, канадський олень 

flock – зграя 

 

 

 

 

3.2 FORESTS 

Forests are large land areas with dense growths of trees and underbrush. Different 

types of trees have adapted to live in different climates and regions of the world, and so 

there are a variety of forest types. The leaf shapes of trees are one of these adaptations. 

Needle-shaped evergreen leaves are prevalent where the growing season is short and 

winter is cold or where the climate is hot and dry. The cone shape of needle-leafed trees, 

such as spruces, allows snow to fall off easily and not weigh down the branches. Needles 

have a waxy coasting, which shows moisture loss in desert conditions. Broad-leafed trees 

do well with ample moisture and long growing seasons. Most broad-leafed trees are 

deciduous, which means they drop their leaves in winter. 

Scientists classify forests into five categories: tropical rain forests, tropical 

deciduous forests, temperate deciduous forests, temperate evergreen forests, and the taiga. 

 Tropical rain forests occur near the equator, in such places as South America’s 

Amazon Basin, where the climate is warm and wet year-round. These forests contain a 

great variety of tree and other plant species, as many as 1,000 species per square mile (2.6 

sq. km). The trees are mostly broad-leafed evergreen hardwoods that shed their leaves 

continuously throughout the year, not seasonally. The thick canopy may be 150 feet (52 

m) above the forest floor. The ground below the trees is relatively free of undergrowth 

because plant debris decomposes quickly in the warm, humid environment. Vines and 

epiphytes grow on many of the trees; some may actually kill the host trees. 

Tropical deciduous forests look much like rain forests and grow in tropical and 

subtropical regions. These forests, however, have distinct wet and dry seasons. Rainfall 
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during the wet season is usually less than in rain forests. During the dry season, the trees 

lose their leaves. The canopy is not as high as in a rain forest, about 100 feet (30meters), 

and the forest floor may be covered with thick stands of palms and bamboos.  

Temperate deciduous forests or temperate broad-leaf forests are dominated by 

trees that lose their leaves each year. They are found in areas where warm, moist summers 

alternate with mild winters. The three major areas of this forest type occur in the northern 

hemisphere: eastern North America, eastern Asia, and Europe. Smaller areas occur in 

Australasia and southern South America. Examples of typical trees include oak, maple, 

beech, and elm. The diversity of tree species is higher in regions where the winter is 

milder, and also in mountainous regions that provide an array of soil types and 

microclimates. One of the world's great protected examples of this forest type is found in 

Great Smoky Mountains National Park.  

Temperate evergreen forests. Vegetation: Dominating trees' eucalyptus, pine, fir, 

hemlock, spruce, giant sequoia, and cypress. Temperate evergreen forests are 

characterized by their hardy trees. Trees need to withstand sandy, rocky, and basically 

poor quality soil, occasional fires, droughts and cold weather. These forests are generally 

dominated by pine trees, but also support many other kinds of vegetation. Broad-leaf 

evergreens dominate forests in eastern Asia, coastal regions of New Zealand and Australia, 

and parts of Chile. Deciduous trees are found in evergreen forests in the Rocky Mountains. 

Sequoia's, which are the worlds largest living thing, are found in Kings Canyon National 

Park in California. Swampy cypress, giant sequoia, and dry pine forests are some of the 

different types of temperate evergreen forests. 

The word taiga means, "marshy pine forest" in Russian. The taiga biome is home to 

the most beautiful and clean forests in the world. Yet it is also one of the most fragile 

biomes. Because of its northern location and cold weather, only a small amount of 

specialized plants and animals are able to survive in this biome. Spruce and fir trees in the 

taiga biome are a major part of its ecosystem. If a large quantity of these trees were 

destroyed, for any reason, it would take many centuries for them to grow back. This would 

possibly leave that location vulnerable and uninhabitable to many of the taiga animals. 

Forests cover more than 30 percent of the Earth’s land surface. The world’s largest 

forest regions are in Asia and South America. Forests are found in almost every part of the 

world. However, trees must have a frost-free growing seasons of at least three months. 

They also need a lot of water during this time. That means that the North and South Poles, 

the tops of some mountains, deserts, and some prairies are bare of forests. 

TYPES OF FORESTS 

There are two basic types of trees in forests: hardwoods and softwoods. The 

majority of trees are hardwoods – broad-leaved trees such as oaks, maples, and hickories. 

Softwoods, such as pine, firs, and spruce, have needle-shaped leaves and bear seeds in 

cones, which means they are often called conifers.  

Hardwood forests include rainforest which grows in steamy tropical and subtropical 

regions. Other hardwood forests grow in temperate regions such as the United States, 

northern Europe, and eastern China.  

Softwood forests grow in areas with long winters and moderate to high rainfall. The 

forests of northern Europe and Asia are called the taiga or boreal forest. Subalpine or 

montane forests grow at high altitudes. Cloud forest grows on tropical mountains with 

heavy rainfall. 
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IMPORTANCE OF FORESTS 

Forest soils are giant sponges. They soak up rain, so that it seeps slowly into the ground. 

When trees are cut, the soil is exposed and washed and washes or blows away. Then rain 

runs off quickly, causing floods. 

 Trees increase the supply of oxygen and absorb carbon dioxide, helping keep the 

atmosphere in balance, so that life on Earth can continue. 

 Forests provide food and shelter for a large and varied population of birds and 

animals. Millions of people enjoy forests as places for recreation. Forests are also 

important commercial resources, providing timber for fuel, building houses, furniture, and 

papermaking. 

MANAGING FORESTS 

About a quarter of the world’s forests have been cleared, either to build houses, farms, and 

roads, or to harvest the wood commercially. The supply of trees once seemed endless, but 

a continued lumber supply depends on conserving remaining forests and planting new 

trees to replace the ones chopped down. 

 Diseases, insects, and fires take an annual toll of trees almost equal to the volume 

cut by people. Diseases do more damage than fires and insects combined. 

 Since people depend to a great extent on forests, it is important to make every effort 

to protect them. The science of managing trees is called forestry. In many parts of the 

world forests are owned and regulated by governments that view them as an important 

national resource. 

RAINFOREST 

 Rainforests are jungles that receive over 59 in. (1,500mm) of rain evenly through 

each year. The largest rainforests are found in tropical regions. 

Tropical rainforests 

Rainforest trees usually have tall trunks and grow close to one another. Their leafy crowns 

form an almost solid canopy, like a ceiling, up to 150 ft. (40m) above ground. The canopy 

takes nearly all the sunlight. Vines and creepers reach up the tree trunks to the canopy, and 

branches are covered with plants whose roots absorb water from the humid air. Plants of 

the lower understory have broad leaves that capture as much light as possible. 

 On the ground fungi and invertebrates, such as ants and millipedes, break down 

fallen leaves into nutrients. Tree roots quickly absorb the nutrients. 

 Most rainforests animals, such as sloths, flying squirrels, and various monkeys, live 

in the canopy and seldom visit the ground. Colourful birds of the rainforest include 

toucans, hornbills, and parrots. 

The importance of rainforests 

Rainforests contain more plant and animal species than any other habitat. People living in 

rainforests have long depended on the forest for food, shelter, and medicine. Rainforests 

have given the world rubber, coffee, and chocolate, and they help control temperature and 

rainfall. That is because the trees form a canopy that keeps in moisture, creating a hot and 

humid atmosphere in which plants can grow and animals can live. Today the rainforests 

are destroyed for timber and to make room for mining and farmland. 

 

Vocabulary notes: 

underbrush – підлісок 

ample – достатній, рясний 

vine – повзуча рослина або рослина, 

яка в’ється; стебло, яке в’ється, лоза 

epiphyte – епіфіт, рослинний 

ектопаразит; грибковий паразит 
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(тварини) 

beech – бук 

vegetation – рослинність 

hemlock – болиголов  

cypress – кипарис 

swampy – болотистий, багнистий 

marshy – болотистий 

vulnerable – уразливий 

hickory – пекан 

montane – гірський  

sponge – губка 

to seep – просочуватися, протікати 

toll – збір, частина 

creeper – витка рослина 

invertebrate – безхребетна тварина   

nutrient – поживна речовина 
 

 

3.3 TREE 

 A plant is called a tree if its stem is at least 15 feet (4.5m) when mature. Trees play a 

vital role on Earth, absorbing carbon dioxide and releasing oxygen. 

 All trees grow from seeds. The acorn is the seed of the oak tree. The seed soaks up 

moisture from the ground, its shell splits, and two shoots appear. One shoot grows down 

into the soil to become the root of the tree. The other shoot grows up to become the trunk 

and leaves. 

ROOTS 

 Roots anchor a tree in the ground, holding it firmly in place. As well as being 

strong, the roots are sensitive. A root is able to grow around an obstacle. If it becomes 

trapped in rock, for example, a root can actually split the rock and grow down into the 

ground beneath. 

 Trees often have a long main root, or taproot, with hundreds of other smaller roots, 

or rootlets, branching from it in every direction. There is more growth below ground than 

above. Each root has millions of tiny root hairs growing near its tip. They soak up water 

and minerals from the soil. The water travels up into the trunk and then to the branches 

and leaves. Tree roots help prevent soil erosion by holding the soil in place. 

TRUNKS 

 The outer layer of the trunk is its bark. As a tree grows thicker and taller, its bark 

stretches and sometimes splits. Although the rough outer bark on a tree trunk is dead, it 

protects the living tissue beneath. Underneath the bark is the cambium, which forms two 

new cell layers each year. They are the inner bark, which carries food made in the leaves 

down to the roots, and the sapwood. Sapwood is made of cells that form pipes that carry 

water and nutrients, known as sap, up from the roots. Some trees are tapped for their sap – 

sugar maples for maple syrup and Hevea trees for rubber. As old pipes in the sapwood fill 

up with waste and become darker in colour than new wood, they form the heartwood, 

which gives the tree strength. 

LEAVES 

Each leaf on a tree takes in carbon dioxide from the air and water and minerals from the 

soil. The green pigment of the leaf, called chlorophyll, absorbs energy from the sun and 

uses it to change the carbon dioxide and water into sugar, which the tree needs for growth. 

This process is known as photosynthesis. 

 Leaves use water to make food and also give off water and oxygen, which 

evaporates through tiny holes in their surface. The water vapor rises to form clouds. 

Eventually the water that was soaked up from the ground by the tree’s roots returns in the 

form of rain. In winter, when the ground freezes, a tree’s water supply is cut off. Trees 

then stop the flow of sap to their leaves. As photosynthesis slows down, the leaves lose 
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their green chlorophyll, and other pigments – yellows, reds, and oranges – show through. 

Finally, the leaves’ stalks become brittle, and the leaves fall. 

 Some types of trees, such as pines and firs, do not shed their leaves in fall: They are 

called evergreens. Leaved on these trees have a thick, waxy covering that prevents water 

evaporation. Other types of tree, such as palm, only grow in places where winters are 

warm. 

BUDS 

 While preparing for winter, trees also get ready for spring by making buds. Buds 

contain leaves, stems, and flowers packaged inside scales to keep them dry during cold 

months, ready to unfold when spring arrives. Most of the buds along the sides of a branch 

are leaf buds. Some trees wrap their leaves and flowers in the same package. Others have 

separate buds for flowers. 

FLOWERS AND SEEDS 

 When the flowers open, pollen from the male flowers is carried by wind or insects 

to the female flower, and a seed begins to form inside. Most evergreens with needlelike 

leaves grow their seeds in cones. That is why their scientific name is conifer, or “cone-

bearer”. If seeds fell directly to the ground beneath the tree, few would live. The tree 

would take up all the water in the soil, and its leaves would shade the seedling too much 

for it to grow. Each tree has its own way of spreading seeds. Coconuts, the largest tree 

seeds, fall from a coconut palm. If the tree is growing on a sloping beach, the coconuts roll 

across the sand to float away on the sea. The hard shell protects the seed until it is washed 

ashore. 

USES OF TREES 

 Many trees are major sources of food, like bananas. Wood is also a fuel that can be 

burned. Wooden construction materials include lumber and plywood. Wood fiber makes 

paper. Chemical products such as rayon are produced from wood pulp. Other chemicals 

are harvested directly from living trees. Some resins, for example, are refined into 

turpentine. 

 Tree root systems protect soils from erosion. They also help maintain high-quality 

water supplies. 

 

Vocabulary notes: 

stem – стовбур, стебло 

mature – зрілий 

seed – насіння, сім’я, зерно 

acorn – жолудь 

oak tree – дуб 

moisture – волога 

shell – шкарлупа 

to split – розщеплювати(ся) 

shoot – паросток, пагін 

root – корінь 

trunk – стовбур 

to anchor – скріплювати, 

закріплювати; фіксувати 

obstacle – перешкода 

taproot – головний або стрижневий 

корінь 

tip – кінець, наконечник 

outer layer – зовнішній шар 

bark – кора 

tissue – тканина 

cambium – камбій 

cell – клітина 

sap – сік 

sugar maple – клен цукровий 

rubber – каучук 

heartwood – серцевина 

leaf (leaves) – листок 

to evaporate – випаровувати(ся) 

stalk – стебло, черешок 

brittle – крихкий, слабкий 



59 

 

to shed – втрачати, скидати 

bud – брунька 

pollen – пилок 

cone – шишка 

conifer – хвойне дерево 

lumber – пиломатеріали 

plywood – фанера 

pulp – паперова маса 

turpentine – скипидар 

 

 

3.4 LEAF 

 Leaves are the “food factories” of plants. They use energy from sunlight to make 

sugar that gives the plant energy to grow and reproduce. 

Some leaves have simple, rounded shapes, while others look like feathers, needles, or fans. 

The edges of a leaf may be smooth, toothed, or lobed, but most leaves have the same basic 

parts arranged in a similar way. 

 The main part of the leaf, called the blade, is usually wide and flat. The petiole, or 

stalk, attaches the blade to the plant. The surface of a leaf has a waxy coating that keeps it 

from drying out. Small openings called stomata (singular stoma) let in carbon dioxide and 

let out oxygen. Inside the leaf there are “veins” or channels that bring water and minerals 

from the plant’s roots and carry food made in the leaf to the rest of the plant. The veins 

branch out from the leaf stem or branch out from a single main vein. 

LEAF TYPES 

There are three main types of leaf – simple, compound and modified or double compound: 

 
Fig. 3.2 The three main types of leaves. 

 

 A leaf’s most important job is to carry out photosynthesis, which is the process of 

using light energy from the sun to produce food for the plant. Special structures called 

chloroplasts hold the green pigment chlorophyll, which traps solar energy and turns it into 

a type of sugar known as glucose. Some of the glucose is transported throughout the plant 

to provide energy for growth and other functions. The rest is stored as starch for later use. 

LEAF FALL 

In areas with very cold winters trees stop growing by the end of summer. Cooler 

temperatures and shorter days cause cells at the base of the petioles to cut off the flow of 
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sap to the leaves. As the leaves dry out, they lose their green chlorophyll and take on the 

colours of fall. Finally rain or wind snaps the brittle petioles off the tree, and the leaves 

fall. Trees that shed their leaves are called deciduous; the others are evergreens. 

Vocabulary notes: 

fan – віяло 

smooth – гладкий 

toothed – зубчастий 

lobed – часточковий, поділений на 

частини 

blade – лист 

petiole – черешок листа 

stoma – устячко, продих 

vein – вена, жила 

starch – крохмаль 

to snap – ламати 

 

3.5 DESERT 

 A desert is an area where there is very little water. Deserts are not necessarily hot, 

dry and sandy – they may equally by cool or even ice covered. 

 Most dry deserts receive less than 8 in. (200mm) of rainfall in a year. There may be 

months or even years between storms. Most of the water evaporates in the dry air before it 

soaks into the ground. 

Desert plants must be able to store water in their roots or stems. Cacti are the best flora of 

this type. Animals must also be able to live with little water. Reptiles, such as snakes, 

obtain water from food. Mammals, such as gazelles and kangaroos, often travel long 

distances to isolated water holes or springs. A place in the desert with enough water for 

dense plant growth is called an oasis. The water comes from underground layers of rock. 

 In tropical deserts the summers are extremely hot, although winters might be cool, 

sometimes with frost. Examples of tropical deserts include the Sahara in northern Africa 

and the Atacama in northern Chile. 

 Some dry deserts can be bitterly cold in the winter. They include the Gobi, in 

Central Asia, and the deserts of the south-western United States. The ground is often 

frozen, and water cannot sink deep into the soil. This causes the formation of temporary 

swamps. 

COLD DESERTS 

 Cold deserts form in areas where there are constantly low temperatures. They have 

little plant life and few inhabitants. Most of the high plateaus of the world are cold deserts. 

Ice deserts occur in the Antarctic and Arctic. 

RECLAIMING DESERTS 

 People have tried hard to make deserts habitable. Some peoples, such as the 

nomadic or wandering, Bedouin of the Sahara, have lifestyles adapted to desert life. Water 

pipelines and irrigation have made it possible to build cities, such as Las Vegas, Nevada, 

in arid zones. 

 Deserts often contain great mineral wealth. People live there to extract gold, 

diamonds, natural gas, and oil. New deserts may be formed by human activity, especially 

by using too much water or by overgrazing grassland. This process is called 

desertification. 

 

The world’s largest dry deserts 

Sahara, Africa 3,500,00 sq. miles (9,065,000 sq. km) 

Australian 600,000 sq. miles (1,554.000 sq. km) 

Arabian, Middle East 500,000 sq. miles (1,300,000 sq. km) 
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Gobi, Asia 400,000 sq. miles (1,040,000 sq. km) 

Kalahari, Africa 225,000 sq. miles (582,750 sq. km) 

Turkestan, Asia 220,000 sq. miles (569,800 sq. km) 

Taklimakan, China 125,000 sq. miles (320,000 sq. km)  

Sonoran, North America 120,000 sq. miles (310,800 sq. km) 

Namib, Africa 102,248 sq. miles (270,000 sq. km) 

Thar, Asia 100,000 sq. miles (259,000 sq. km) 

Somali, Africa 100,000 sq. miles (259,000 sq. km) 

 

Vocabulary notes: 

sloth – лінивець 

toucan – тукан 

hornbill – птах носоріг 

timber – лісоматеріал  

mining – гірнича промисловість 

farmland – земля, придатна для 

обробки, оброблювана земля 

to evaporate – випаровувати(ся) 

reclaiming – підйом, оранка (цілини)? 

освоєння (нових земель), 

меліорування,  

nomadic – кочовий, бродячий, який не 

має постійного місця проживання 

pipeline – трубопровід 

irrigation – зрошування 

arid – сухий, посушливий 

 

3.6 MOUNTAIN AND VALLEY 

 A mountain is a landform that rises at least 1,000 ft. (300m) above its surroundings. 

A valley is a long, natural depression in the surface of the Earth. 

 Mountains form when the massive tectonic plates that form the Earth’s surface 

collide. The immense forces of these slow collisions last for millions of years. Mountain 

ranges are thrust up along the plate boundaries as pressure causes layers of rock to 

crumple and fold. 

 There are four main types of mountain: folded mountains, fault-block mountains, 

volcanoes, and erosion mountains. When two plates collide, they sometimes crumple, like 

The Appalachians are folded mountains. Sometimes the plates do not fold, but the rock 

cracks, forming a fault. Rocks on either side of the fault move against each other, forming 

peaks and valleys. The Sierra Nevada in California include fault-blocks. Volcanoes form 

when molten rock from deep inside the Earth rises to the surface. Unlike other mountains, 

volcanoes can form in days or weeks. The movement of water or wind can cut through flat 

layers of rock over thousands of years. This process is called erosion. The Catskill 

Mountains in New York were formed by erosion. 

MOUNTAIN RANGES 

 Mountains are formed along lines, such as faults or folds in the Earth’s tectonic 

plates, so groups of mountains tend to be long and narrow. They are called mountain 

ranges. The San Juan Mountains in Colorado and the Wind River Mountains in Wyoming 

are mountain ranges. 

VALLEYS 

 Erosion also forms long depressions in the surface of the Earth. Water drains from a 

mountain or other high place, cutting through land over thousands of years. The 

depression it forms is a valley. 

 As an erosion valley lengthens, the volume and speed of water increases. This 

makes the valley deeper. Sometimes the water also causes material to fall away from the 

sides, widening the valley. Canyons are the result of rapid erosion by a river. Deepening of 
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the valley is usually much faster than erosion of the sides, so the canyon has steep sides. 

 Valleys also form when folded or fault-block mountains develop. Just as parts of the 

plates are pushed upward, some are pushed downward. When part of the Earth’s crust 

sinks below the surrounding area, the depression is called a rift valley. The best known of 

these is the Great Rift Valley in Africa and the Middle East. 

 

Vocabulary notes: 

mountain – гора 

valley – долина 

to rise (rose, risen) – підніматися 

depression – западина 

immense – величезний 

to thrust – штовхати 

to crumble –  кришити, подрібнювати, 

товкти 

to fold – складати(ся), згинати(ся) 

folded mountains – згорнуті гори 

peak – вершина 

molten rock – розплавлена гірська 

порода 

to drain – дренувати  

canyon – каньйон 

rapid – швидкий  

crust – кора 

to sink – опускатися 

 

 

3.8 GLACIERS 

 Huge masses of slowly moving ice that develop in the colder regions of the earth. 

Formed over thousands of years by compacted snow and ice, glaciers can be miles 

(kilometers) thick and wide. During long periods of cold climate known as ice ages, the 

last of which ended about 10,000 years ago, glaciers covered thousands of square miles 

(kilometers) of land. As they receded when temperatures warmed, they carved huge 

grooves into the earth. Today these scars in the land form ridges, valleys, cliffs, and other 

land features. 

 Many glaciers can still be seen in places such as the regions around the North and 

South Poles and even in certain parts of the United States. Glacier National Park in 

Montana is home to a number of glaciers, which continue to become smaller as global 

temperatures rise. Because they shrink when overall temperatures rise, scientists use the 

rate of glacier shrinkage as a useful indicator of global warming.  

 

Vocabulary notes: 

compacted – стиснутий, ущільнений 

to recede – відступити 

to carve – різьбити, нарізати 

groove – виїмка 

scar – шрам 

ridge – гірський кряж, хребет 

cliff – скеля 

 

 

TASKS: 

3. Match the terms on the left with their correct definitions on the right. 

1) Forests – the scientific term for a community of specific types of plants and animals 

that covers a large area of the earth’s surface. 
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2) Biome – large land areas with dense growth of trees and underbrush. 

3) Bark – the outer layer of the trunk. 

4) Leaves – anchors a tree in the ground, holding it firmly in place. 

5) Root – the “food factories” of plants. 

6) A valley – an area where there is very little water. 

7) A desert – a landform that rises at least 1,000 ft. (300m) above its surroundings. 

8) A mountain – a long, natural depression in the surface of the Earth. 

9) Taiga – huge masses of slowly moving ice that develop in the colder regions of the 

Earth. 

    10) Glaciers – means “marshy pine forest” in Russian.   

4. Fill in the blanks from the words below: 

(Seeds, simple, tropical rain forests, modified, taiga, hardwoods, chapparals, tundra, 

tropical deciduous forests, compound, biomes, grasslands, softwoods, temperate 

deciduous forests, desert, temperate evergreen forests, tropical).  

1) Contiguous areas with similar climatic conditions on the Earth, such as communities of 

plants, animals, and soil organisms are called …. 

2) … are characterized as lands dominated by grasses rather than large shrubs or trees. 

3) The biome in which the average annual rainfall is 10-40 in. is a …. 

4) … forests are characterized by the greatest diversity of species. 

5) North of the boreal forest lies the treeless …. 

6) … are dense growths of shrubs and trees. 

7) There are two basic trees in forests: … and …. 

8) Scientists classify forests into five categories: …, …, …, …, …. 

9) All trees grow from …. 

10) There are three main types of leaf: …, …, ….    

5) Answer the questions:  

1) What are the major land biomes? 

2) What types of forests do you know?   

3) Do you think trees play a vital role on Earth? Prove your idea. 

4) What are the main types of leaves? 

5) What are the characteristic features of deserts? 

6) What are the world’s largest dry deserts? 
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7) How many types of mountains do you know? 

8) What are they? 

9) Give a definition of a valley. 

10) Where can glaciers be seen nowadays?  

6. Translate into English: 

1) Тип біома зазвичай визначається типом клімату в регіоні. 

2) Ліс – це велика ділянка землі з густими заростями дерев і чагарників. 

3) Тропічні дерева, як правило, мають високі стовбури і ростуть близько один від 

одного. 

4) Усі дерева ростуть з насіння. 

5) Основною роботою листка є здійснювати фотосинтез – процес використання 

енергії світла сонця з метою постачання їжі для рослини.  

6) Пустелі не мусять бути обов’язково спекотними, сухими і піщаними – вони 

можуть також бути холодними або навіть вкритими льодом. 

7) Рослини пустелі повинні мати здатність зберігати воду в корені чи стовбурі, а 

тварини – жити з малою кількістю води. 

8) Місце в пустелі з достатньою кількістю води та густою рослинністю 

називається оазисом. 

9) У тропічних пустелях літо є надзвичайно спекотним, а зима може бути 

холодною, інколи з морозом. 

10) Деякі сухі пустелі можуть бути надзвичайно холодними взимку. 

 

7. Make up sentences of your own with the words and expressions given below: 

Root, trunk, leaf, bud, desert, mountain range, valley, glacier, tree, biome. 

8. Speaking: 

1. Why is climate an important factor in dividing the Earth's biomes?  What if the 

temperature were to rise or lower significantly?  What if a plant were destroyed, or if the 

rainfall increased or decreased? 

2. What kinds of adaptations do organisms living in the deepest part of the oceans need?   

Would a marine animal be able to survive in a freshwater biome? 

3. What would happen if a new species of plant or animal were introduced to the biome? 

How would it affect the balance of the ecosystem and would the new species survive?  
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4.  What would happen if something were to change the landscape of a particular biome?  

What if a developer wants to build on the land; what if an animal becomes extinct?  

5. What are some characteristics of a grassland (desert, chapparal) biome? 

6. List three terrestrial biomes that make up the US and discuss the factors that determine 

their distribution?  

    

Chapter 4 

4.1 ENVIRONMENT 

 The environment is the surroundings in which animals and plants live, and which 

tend to influence their development and behaviour. 

 All living things, or organisms, interact with and influence their surroundings. 

Organisms form a network of interconnected environmental systems called biomes. A 

rainforest is a biome, as is a desert. The branch of science that studies the way organisms 

relate to their environment is called ecology. 

 Natural events such as droughts or fires may damage the environment, but they are 

temporary disturbances. Given the time, the environment will come back into balance. 

PEOPLE AND THE ENVIRONMENT 

Humans, however, have had a greater effect on the environment than any other species, 

and not everything they have done has been good for it. 

 Since the 1950s the number of people in the world has more than doubled, and they 

all need food, water and shelter. The increased demand on natural resources can unbalance 

the environment, causing problems for other species. Many have become extinct (died out 

completely) or are endangered. 

 It is only recently that people have begun to worry about the effect they are having 

on the environment and have started to think about halting various damaging practices. 

Should people cut down fewer trees to preserve the rainforests, have fewer children to 

keep population numbers down, stop driving cars, which pollute the atmosphere, and be 

prepared to pay more for electricity? 

 There are no easy answers to these questions. If logging is banned, people who live 

by harvesting timber will have no income. What gives one person the right to tell another 

not to start a family or to stop driving a car? 

 Today most people agree that something needs to be done about environmental 

problems. But they do not agree on the solutions. 

 

ADAPTATION 

 Adaptation is the ability of an organism to adapt, or adjust, to its environment. All 

living things must be able to adapt to a particular environment and adjust to environmental 

changes in order to survive. For example, they must be able to find food, shelter, and 

water, and defend themselves against other animals. Human beings are able to live in 

many different climates. If people move from one climate to another, they adapt to the 

new conditions. Fish must live in water. Yet within that environment there are variations 

in temperature, plant life, and salinity (saltiness). To survive, fish must adapt to these 

various environments as well. Organisms that do not adapt may die out. 
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Vocabulary notes: 

to interact – взаємодіяти 

to influence – впливати 

network – мережа 

to relate – відноситися 

ecology – екологія 

drought – посуха  

to damage – пошкоджувати 

disturbance – порушення  

to halt – зупиняти 

to ban – забороняти, скасовувати 

income – прибуток  

solution – рішення  

ability – здатність 

to adapt – пристосовуватися 

to adjust – пристосовувати  

to defend – захищати(ся) 

salinity – солоність 

 

4.2 ECOLOGY 

Ecology is the study of the complex, changing relationships between organisms or 

living things, and their surroundings, or environment. 

 Each organism is suited to a particular habitat that is based on factors such as soil 

type, temperature, moisture, and light. The plants and animals of a particular habitat form 

groups called communities. The invertebrates, bacteria, and fungi living in a rotting log 

form a small community. A large area with a particular climate and specific types of plants 

and animals is called a biome. A biome contains a number of different habitats. Biomes 

include deserts and grasslands. 

 All living things, from the smallest to the most complex, depend in some way on 

other living and nonliving organisms. Living organisms need food, water and air to 

survive. Any disturbance in the quality and quantity of these necessities in one area may 

affect all the plants and animals that live there. An area can also be affected by changes 

that occur far away, such as air pollution carried from one part of the world to another. 

 The knowledge gained by understanding ecology is helpful in the fields of 

conservation, wildlife management, forestry, agriculture, and pollution control. Ecology 

itself brings together such fields of study as biology, physics, mathematics, oceanography, 

and evolution. Scientists study ecology by observing and analyzing three elements: 

population, community, and ecosystem. 

Population. All members of a species that live in one area are called a population. 

Ecologists are interested in knowing what affects the growth or decline of a population. 

The size of a population depends on such things as food supply, predators, competition 

with other organisms, climate, and disease. Sometimes natural events may cause changes 

that can affect the population. For example, certain populations may increase or decrease 

when the amount of rainfall changes. Human activities also bring about change, as when 

pollutants mix with moisture in the air and fall as acid rain. 

Community. A community is the group formed by all the animal and plant populations 

that live together in the same environment. Each species has a specific role in its 

community. Ecologists study that role. They may also study how the community changes 

and how that change affects the species that live in it. Sometimes the changes may be so 

great that the community is succeeded, or replaced, by a different kind of community. One 

example might be a grassland region that receives little rain. A change in weather pattern 

may result in desertification. Most of the organisms that lived in that community will be 

replaced by others more adaptable to the new conditions. Another name for a community 

of plants and animals in a large geographical area is biome. 

Ecosystem. An ecosystem involves the complex interactions of a community and its 
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physical nonliving environment. The physical environment includes energy, minerals, 

climate, soil, water, and air. One of the major goals of ecological research is to learn how 

organisms use and recycle the minerals within ecosystem. For example, ecologists have 

studied how herbivores, or plant-eating animals, speed the recycling of nitrogen, 

phosphorus, and other minerals. They have observed that when a herbivore eats plants rich 

in minerals, the minerals are passed through the animal’s system and returned to the soil 

faster than they would have been if the plants had not been eaten. Therefore, herbivores 

have an important function in returning nutrients to the soil. They are recycling minerals. 

THE ROLE OF ECOLOGISTS 

 Ecologists try to understand how the relationships between organisms and their 

environment change and why. 

 The population of a community varies depending on factors such as supplies of food 

and water, disease, and weather. Population ecologists try to identify and understand these 

factors. 

 Community ecologists try to understand how and why a specific environment is able 

to support its particular variety of plants and animals. Variety of species is called 

biodiversity. Ecologists also study food webs and chains. In a simple food chain clover is 

eaten by rabbits, which are eaten by coyotes. Many interlinking food chains form a 

complex web. 

 Ecosystems ecologists study the flow of nutrients, chemicals, and energy in an 

environment. For example, a tree uses energy from the sun to produce new growth in 

spring. Its roots draw nutrients and water from the soil. When the leaves fall off or the tree 

dies, the plant material decomposes on the forest floor, returning nutrients to the soil. 

CHANGES 

Ecological systems change constantly. Some changes are caused by natural disturbances 

such as fires, hurricanes, and floods. If an environment is functioning well, it can survive 

and even benefit from natural changes. However, human activities, such as clearing a 

forest, can cause sudden, dramatic change that may lead to the extinction of some species 

and loss of biodiversity. 

 Ecology shows that people are as much a part of nature as animals and plants. Any 

changes we make in the environment affect all the organisms in it. 

 

Vocabulary notes: 

to suit – пристосовувати, відповідати 

habitat – місце поширення (тварин, 

рослин) 

community – фітоценоз, зооценоз, 

спільність 

rotting log – колода, що гниє 

to gain – отримувати 

conservation – збереження 

forestry – лісництво 

population – популяція 

affect – впливати 

growth – приріст 

decline – спад 

supply – постачання, запас 

disease – хвороба 

to succeed – процвітати 

to recycle – рециркулювати 

herbivore – травоїдний  

nitrogen – азот  

phosphorus – фосфор  

to vary – змінювати(ся) 

to identify – встановлювати, визначати  

to support – підтримувати  

clove – конюшина 

coyote – койот, степовий вовк 
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4.3 CONSERVATION 

 Conservation is the protection of earth’s natural resources – air, water, soil, forests, 

grasslands, wildlife, and minerals – from harm or destruction. 

 Conservation is difficult because the needs of human beings often conflict with the 

needs of the environment. For example, a dam may seem a good way of saving water, but 

building it may damage the river and reduce the number of fish. Pesticides may enable 

farmers to produce more food, but they may also kill birds and useful insects. All the 

earth’s resources – all the living and nonliving things – are linked together. As a result, the 

conservation or waste of one resource may directly affect others.  

RESOURCES 

There are two main types of natural resources: renewable and nonrenewable. Soil, 

water, plants and animals are renewable because they can usually replace themselves 

faster than they are used. However the demands of an increasing human population mean 

that these resources have to be conserved to prevent them being destroyed before they can 

renew themselves. 

 Fossil fuels (coal, natural gas, and oil) are nonrenewable. They tale thousands of 

year to form and are destroyed by use. Minerals are also nonrenewable, but most are 

plentiful or can be recycled. 

 Fossil and nuclear fuels heat homes, power cars and factories, and provide 

electricity. As the population grows, the demand for energy increases, but supplies are 

limited. In addition, burning fuels pollutes the air and may be causing changes in the 

world’s climate. Nuclear fuels create dangerous waste. 

HISTORY OF CONSERVATION 

 Early humans were too few in number and their technology too limited to do any 

major damage to the environment. As human populations increased and technology 

improved, people began to do lasting damage to the world and destroy its wildlife. 

 By the end of the 1880s many people had become concerned about the waste of 

resources and the destruction of the environment. In North America hunting had wiped out 

the Carolina parakeet, the passenger pigeon, and the Atlantic gray whale, and reduced the 

number of bison from many millions to a few hundred. In 1872 the Yellowstone area in 

Wyoming became the world’s first national park, a protected area; others soon followed. 

MODERN CONSERVATION 

Today many organizations work to save threatened areas, protect natural resources, and 

create effective systems of conservation. One of the largest and most active organizations 

in the United States is the Sierra Club, founded by John Muir in 1892. Other private 

groups include the National Wildlife Federation, and the Wilderness Society. 

 Yet in spite of public concern, waste and pollution continue. Population growth is 

only partly to blame.   

  Modern technology has enabled industrial manufacturers to turn out a stream of 

products requiring wood, minerals, and energy. The waste produced by these activities 

continues to pollute the world’s air, water, and soil. 

CONSERVATION DECISIONS 

 Some conservation decisions are made by individuals – what to buy, how to travel, 

what to eat. To conserve energy, people can insulate their homes and set thermostats to use 

less fuel. They can walk or ride bicycles rather than drive in automobiles, and they can 

take trains and buses on longer trips. Such measures save energy without harming the 

quality of life. People can also recycle paper, glass, metal, and plastic. 
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 Other decisions have to be made by governments. Many countries have passed laws 

to conserve their natural resources and protect their environment, but much remains to be 

done. Some problems, such as climate changes, affect the whole world and can be solved 

only if all governments agree on what to do. 

 

Vocabulary notes: 

dam – дамба 

to reduce – скорочувати 

pesticides – пестициди 

renewable – ті, що відновлюються 

nonrenewable – ті, що не 

відновлюються 

fossil fuels – органічне паливо  

to wipe out – (з)нищити 

parakeet – довгохвостий папуга 

whale – кит 

concern – інтерес, турбота 

to blame – звинувачувати 

decision – рішення 

to insulate – ізолювати 

thermostat – термостат 

to pass laws – приймати закони 

 

 

4.4 POLLUTION 

 Air and water are essential to life on Earth. Human activity, however, can 

sometimes damage their purity and make them polluted, or dirty. 

 Air is considered to be polluted when it contains enough harmful impurities to affect 

the health, safety, or comfort of living things. Clean air is made up of nitrogen and oxygen, 

with small amounts of water vapor, carbon dioxide, and other substances. Nature can 

cause air to carry impurities. Plants release pollen into the air, for example. Forests fires 

and volcanic activity create smoke and other particles that pollute the atmosphere. 

 The term pollution, however, usually means damage to the environment caused by 

human activity. Vehicles such as cars and airplanes give out exhaust fumes. Factories burn 

fossil fuels, such as coal, and chemicals, and release waste matter into the air. 

 When people use fossil fuels – such as gasoline, oil, and coal – carbon dioxide and 

other gases are released into the air. These gases act like the glass in a greenhouse, 

trapping heat from the sun. This “greenhouse effect” causes the atmosphere to warm and 

world temperature to rise. 

 Artificial pollutants can sometimes combine with natural weather conditions. 

Smoke, for example, can combine with fog to create smog. This is especially dangerous to 

people who suffer from breathing disorders, such as asthma, bronchitis, and emphysema. 

Sometimes high temperatures above an area can trap pollutants on the Earth’s surface. 

This is called temperature inversion and is a common occurrence in cities such as Los 

Angeles and Mexico City. 

WATER POLLUTION 

 Water, like air, is polluted when it contains harmful impurities that affect living 

things. Pollution of water can also have natural causes. Storms can cause soil and other 

debris to dissolve in water. But, as with air pollution, human activity causes the most 

damage to water supplies. Factories release harmful chemicals into rivers and lakes. 

Sewage – household waste from toilets, sinks, and bathtubs – pumps into the oceans. If an 

oil tanker sinks, thousands of tons of oil can cover the surface of the sea and the shore. 

Fish, birds, and other wildlife die. Even if polluted water is not dangerous, excess chlorine 

and other chemicals can make it unpleasant to drink. Waste material on land can also 

pollute groundwater – the water contained in soil and among rocks. Dangerous material 
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can pass into the food cycle through crops or animal feed. 

ACID RAIN 

 When certain pollutants mix with water vapour, they cause a particular form of 

pollution called acid rain. Acid rain is mostly the result of industrial processes, but 

agricultural chemicals and vehicles fumes also have an effect. 

 When rainwater contains too much hydrochloric or nitric acids, it can change the 

composition of soil, damaging plants. If the acid reacts aluminum in the soil, it releases 

poisonous substances. Acid rain changes the contents of lakes and rivers, killing fish. It 

also damages metal, stone, and brick constructions. 

Sulfur dioxide is released into the atmosphere when power plants and furnaces burn 

fossil fuels that contain sulfur, such as coal and oil. Nitrogen oxides come mainly from the 

exhausts of motor vehicles. These substances combine with water in the atmosphere to 

form strong acids. Rain is normally slightly acidic (like lemon juice or vinegar), but when 

it becomes too acidic, it becomes harmful. Acid rain can be harmful to forests, soil, crops, 

drinking water, and fish. It can even damage buildings and statues, causing the stone in 

them to dissolve. All forms of precipitation can be acidic, including snow, sleet, and fog as 

well as rain. 

 Acid rain is not limited to areas with heavy industry. Acid-producing pollutants can 

be carried hundreds of miles by the wind. That means that damage from acid rain can 

occur far from the source of the pollution. Since most acid rain comes from the activities 

of humans, there are also ways humans can control it. These include reducing the amount 

of nitrogen oxides emitted from smokestacks, burning low-sulfur oil and coal, and adding 

special devices called catalytic converters to automobile exhausts to reduce pollutants. 

Another way to reduce acid rain is through energy conservation.   

AGRICULTURAL POLLUTION 

 Wastes caused by chemicals and soil runoff in farming activities. Agricultural 

pollution is caused mainly by excess pesticides and herbicides getting into soil and water. 

Large farms use a lot of chemicals to control pests and stimulate the growth of crops. 

When it rains, the water carries these chemicals in runoff to nearby rivers and streams. 

These pollutants can damage aquatic habitats and cause serious problems with surface 

water waterways and with ground water supplies. 

AIR POLLUTION 

 The act of making the air dirty with pollutants, such as vehicle exhaust, smoke, and 

chemicals. There are many harmful effects from polluted air. It can affect the health of 

people or animals. It can harm plants and even damage the outsides of buildings. 

Monuments and statues that stood for thousands of years have been ruined by a type of air 

pollution called acid rain. 

 Most air pollution comes from the burning of fossil fuels, such as coal and oil. 

Emissions from vehicles, heating furnaces, and industrial burning contribute to air 

pollution. Some businesses discharge dangerous chemicals, such as lead and mercury, into 

the air as part of the process of manufacturing. Burning solid waste, such as garbage, grass 

clippings, and leaves, also adds to air pollution as do chemical sprays. 

 Smog is a common kind of air pollution. It develops when sunlight acts on exhausts 

from vehicles and factories, and there is not enough wind to disperse, or scatter, it into the 

air. Chemicals in the smog may cause headaches, burning eyes, and respiratory problems. 

If the smog is very bad, it can even kill people, animals, and plants. A weather condition 

called a thermal inversion results when a layer of warm air is over a layer of cooler air 
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near the ground. (The word “thermal” means “heated”). The warm air traps pollutants, 

keeping them from rising and being blown away. 

 Other causes of air pollution include natural sources. Cattle, for example, produce 

and release methane, an odorless gas. Smoke from volcanic eruptions and forest fires send 

particulates into the air, where winds can carry them halfway around the world. 

 International, national, state, and local government efforts are necessary to reduce 

air pollution. Local governments limit or ban the burning of leaves and garbage. States set 

up long-range plans to reduce the use of gasoline-powered vehicles or pass laws requiring 

cleaner emissions from vehicles. 

 National governments pass clean air laws. In the United States, the Clean Air Act of 

1972 set initial limits on the amount of pollutants that could be released by vehicles and 

industries. The Environmental Protection Agency (EPA) carries out such laws, working 

with state and local governments to reduce pollution. 

 International efforts to reduce pollution started with the recognition that what affects 

one part of the world affects the whole planet. In 1970, many nations signed a treaty called 

the Montreal Protocol, in which they agreed to reduce the production of chemical 

compounds called chlorofluorocarbons. 

NOISE POLLUTION 

 Sounds and noises that interfere with hearing or cause other psychological or 

bodily harm to humans. There are many types of noise pollution. Airplanes, cars, heavy 

machinery, appliances, loud music, lawn mowers, and firearms are some of the things that 

people use that create noise pollution. Many of these activities can damage the human ear 

through very loud noise. Noise pollution is especially a problem for people living in cities 

and near industrial and commercial sites. 

Common noise levels (in decibels) 

 

Jet plane at takeoff 100 

Heavy traffic, thunder 90 

Rock music, subway 80 

Normal traffic, quiet train 70 

Noisy office 60 

Loud conversation 50 

Light traffic 40 

Normal conversation 30 

Quiet conversation 20 

A soft whisper 10 

 

 The intensity or sound level of noise is measured in units called decibels (dB). The 

decibel scale increases in increments of power of ten, so a sound measuring one dB 

produces ten times more energy then a sound measuring 0 dB. A 110 dB noise like an 

explosion deafening. Such loud noises can cause short-term or long-term hearing damage, 

depending on the length of exposure and the intensity of the sound. The Noise Control Act 

of 1972 was enacted to control noise pollution in the United States. It identifies noises 

requiring some type of control and sets standards for limiting them. Individuals can protect 

their ears by wearing earplugs when necessary and by avoiding noisy environments.   
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ALTERNATIVE ENERGY SOURCES 

 Various ways to produce energy without burning fossil fuels such as oil and coal. 

 Since the 1970s, air pollution has become a growing problem throughout the world. 

As a result, many people have become more and more interested in discovering alternative 

ways to produce energy that do not require oil and coal. These alternative energy sources 

range from natural gas to windmills. 

 Some alternative sources of energy, such as ethanol or natural gas, are also fuels that 

burn. However, these fuels produce fewer pollutants than oil or coal. Other alternative 

energy sources may not burn at all. For example, solar energy uses the power of the sun. 

Windmills capture the energy of the wind. Other alternative energy sources include 

geothermal energy, which comes from heat deep inside the earth, and hydropower, which 

is generated by the force of moving water.    

STOPPING POLLUTION 

 Most scientists agree on the main causes of pollution. However, it is harder to agree 

on solutions. Harmful emissions from motor vehicles have decreased since the 

introduction of catalytic converters and unleaded gas. Legislation, such as the 1990 Clean 

Air Act, requires government and industry to take action to remove pollutants from fuel 

and other materials. There are now heavy fines for companies that pollute water sources. 

International restrictions on the use of harmful gases called CFCs (chlorofluorocarbons) 

have slowed down the loss of the ozone layer – the vital strip in the atmosphere that 

protects the Earth from harmful rays from the sun. 

 Some big industrial companies say that too many controls on pollution will harm the 

economy. In 2001 many nations of the world met in Kyoto, Japan, and agreed to restrict 

pollution. The United States would not sign the agreement, however, saying that it was 

bad for industry. 

 Everyone can take steps to protect the environment from pollution in easy ways 

such as by making fewer car journeys, using less electricity, and throwing away less 

garbage. However, major changes do need to come from the big industrial companies and 

governments. 

 

Vocabulary notes: 

essential – необхідний 

purity – чистота 

oxygen – кисень 

carbon dioxide – вуглекислий газ 

substance – речовина 

vehicle – транспортний засіб 

exhaust fume – вихлоп диму 

to release – випускати 

greenhouse – теплиця 

to trap – поглинати, затримувати 

heat – жар 

artificial – штучний 

fog – туман 

smog – смог 

to suffer – страждати  

emphysema – емфізема 

debris – будівельне сміття 

sewage – нечистоти, стічні води 

to pump – качати  

groundwater – ґрунтова вода 

acid rain – кислотний дощ 

poisonous – отруйний  

emission – виділення, випромінювання 

legislation – законодавство 

fine – штраф  

restriction – обмеження, заборона 

vital – життєвий 

strip – смуга 

ray – промінь 

to restrict – обмежувати 

to sign the agreement – підписати 

угоду 
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garbage – сміття 

to dissolve – розчинятися 

source – джерело 

smokestack – димова труба 

device – пристрій  

to discharge – виливати, викидати, 

спускати, зливати 

lead – свинець,  

mercury – ртуть, 

manufacturing – виробництво 

to disperse – розсівати, розганяти, 

розвівати 

to scatter – розсіювати 

particulate – частковий, у формі часток 

treaty – договір, угода 

decibel – децибел 

increment – зростання 

earplug – вушний тампон   
  

 

4.5 OZONE LAYER 

 Ozone is a gas found high in the Earth’s atmosphere. The ozone layer protects the 

Earth from harmful ultraviolet (UV) rays from the sun. 

 In the mid-1970s scientists discovered that the amount of ozone in the atmosphere 

over Antarctica was decreasing and that a hole was appearing in the ozone layer. The hole 

allows more ultraviolet radiation from the sun to reach the Earth, which can harm animals 

(including people), and plants, causing skin cancer and eye disease, and damaging crops 

and ocean life. The ozone hole formed regularly every September and October, and each 

year it was bigger. By the early 1990s the amount of ozone had halved – in less than 20 

years. 

 Scientists believe that one of the main causes of the hole is chlorofluorocarbons, or 

CFCs. They are chemicals used in aerosol sprays and refrigerators. In 1987 many 

countries agreed to stop using CFCs. Yet although the level of CFCs in the atmosphere 

dropped, the ozone hole continued to grow because harmful chemicals remained in the 

atmosphere. 

In 2002 the ozone hole shrank for the first time, but it still covered six million 

square miles. Scientists think the improvement may be due to unusual weather conditions 

as well as to the ban on the use of CFCs. However, they hope that the ozone layer may 

recover by 2050. 

 

Vocabulary notes: 

hole – діра 

skin cancer – рак шкіри 

to remain – залишатися 

to shrink – скорочуватися  

 

4.6 DISASTER 

 A disaster is an event that causes destruction. There are two main types: natural 

disasters, such as floods, and disasters caused accidentally by human error. 

 Records of natural disasters date back to the earliest civilizations. The great flood 

described in the Biblical book of Genesis and referred to in the folklore of other cultures is 

probably based on a real event. 

 Noah’s flood is only one of many such disasters that have stuck the Earth. Much of 

the modern state of Bangladesh, for example, is so close to sea level that large areas of its 

territory are often flooded, causing destruction and death. 

 Earthquakes occur on land that lies above underground geological activity. Their 
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effects can be catastrophic. The ancient city of Knossos in the Aegean Sea was flattened 

by an earthquake in about 1720 B.C. Today some of the most violent tremors occur along 

the Pacific Rim (the west coast of North and South America and the east coast of Asia). 

California and Japan are particularly high-risk areas. 

 Fire is another cause of natural disaster. Knossos was rebuilt after the earthquake, 

only to be burned down again less than four centuries later. London, England, was 

destroyed by fire in 1666. 

 Areas around active volcanoes are in constant danger being buried beneath eruptions 

of lava (molten rock) and ash. In A.D. 79 tens of thousands were burned to death or buried 

alive when Mount Vesuvius erupted and covered the towns of Pompeii and Herculaneum 

in Italy. 

 Every year storms called hurricanes and tornadoes wreak havoc with everything in 

their path. In the Northern Hemisphere the worst time for these winds is June through 

November. When Hurricane Mitch hit Central America in October 1998, with wind speeds 

of up to 180 mph (290km/h), it left about 10,000 dead and nearly three million homeless. 

TRANSPORTATION ACCIDENTS 

 Of the disasters caused by human error, the most costly in terms of lives lost have 

always been accidents to mass transportation vehicles. One of the worst crashes in railroad 

history occurred near Modane, France, on December 12, 1917, when more than 500 

soldiers died after their train was derailed. 

 Throughout maritime history there have been many disastrous shipwrecks. Perhaps 

the most famous of them took place on the night of April 14, 1912, when the British liner 

Titanic struck an iceberg in the North Atlantic Ocean on its first voyage, from 

Southampton, England, to New York. The supposedly “unsinkable” ship went down in 

less than three hours, with the loss of over 1,500 of its 2,200 passengers and crew. 

 Air crashes are nearly always fatal. A huge fireball was all that remained of the 

giant airship Hindenburg when it exploded on May 6, 1937, after electricity ignited its 

hydrogen-gas-filled balloon. Thirty-six of the 97 passengers died, and the accident put an 

end to mass travel by airship. 

 Since then there have been many fatal airplane crashes. Most happen when the pilot 

makes a mistake, although some are caused by mechanical failure. Other causes include 

objects left lying on the runway, ice or snow on the aircraft’s wings, and running out of 

fuel in midair. A small fault on a booster rocket may have caused the explosion of the 

Space Shuttle Challenger on January 28, 1986. The rocket blew up just seconds after 

launch, killing all seven crew members. 

INDUSTRIAL DISASTERS 

 Working below ground is very hazardous. In coal mines the coal reacts with air if it 

is not kept wet and produces gases that explode at the smallest spark. Hundreds of workers 

have died in mine explosions, as well as in tunnel collapses and floods. There have also 

been many disasters caused by fires on oil-drilling rings. 

 Some of the most frightening industrial disasters are nuclear accidents. On April 25, 

1986, the atomic plant at Chernobyl, Ukraine, blew up. Thirty-two people died instantly, 

and countless others later became sick or died after exposure to fallout – radioactive dust 

that drifted on the air across many parts of Europe, poisoning air, soil, and water. 
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Worst disasters 

Air crash March 27, 1977 Canary Islands. Pan Am and KLM Boeing 

747s collided on runway, killing 582 

Earthquake July 1976 Tangshan, China. About 242,000 dead and 

164,000 injured. 

Flood November 1970 Bangladesh. Cyclone winds brought 

flooding that killed 500,000 people. 

Industrial accident December 3, 1984 India. Poisonous gas leaked from the 

Union Carbide chemical plant at Bhopal, killing more than 

3,500 and injuring more than half a million people. 

Maritime disaster December 20, 1987 Philippines. Ferry Dona Paz collided 

with an oil tanker, killing 4,341. 

Tornado March 18, 1925 U.S. Twister killed 689 people as it tore 

through Missouri, Illinois, and Indiana. 

Train crash August 2, 1999 India. Over 500 killed when two passenger 

trains collided in West Bengal. 

Volcano August 27, 1883 Krakatoa Island, Indonesia. The 

explosions were heard over 2,000 miles (3,200km) away, 

and 30,000 people died. 

Vocabulary notes: 

disaster – лихо, катастрофа 

error – помилка 

record – запис 

to refer to – відносити, стосуватися 

earthquake – землетрус 

to flatten – робитися плоским, рівним 

violent – несамовитий, лютий 

tremor – тремтіння 

eruption of lava – виверження лави 

ash – попіл 

to wreak – давати вихід 

havoc – спустошення 

path – шлях 

speed – швидкість 

to derail – зійти з рейсів 

maritime – приморський, морський 

shipwreck – корабельна аварія 

crew – суднова команда 

crash – аварія, катастрофа 

fatal – фатальний, смертельний 

to explode – вибухати 

to ignite – запалювати, загорятися 

booster rocket – ракета-носій 

launch – запуск 

hazardous – ризикований 

spark – іскра 

collapse – обвал 

exposure – піддавання 

fallout – випадати 

dust – пил 

to drift – відносити 

 

 

4.7 EARTHQUAKE 

 An earthquake is a sudden release onto the surface of the Earth of energy generated 

by the movement of rocks deep underground. 

 The shaking movements sent out by earthquake are called seismic waves. Scientists 

who study these movements are called seismologists. They used to believe that all 

earthquakes were caused slippages, called faulting, in rocks in the lowest reaches of the 

Earth’s outermost layer, or crust. But they now think that faulting is only a secondary 

cause of earthquakes, and that most shock waves originate in the mantle, the layer below 

the crust. Here masses of steam are produced. As the steam moves slowly upward, it heats 
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rocks in its path, eventually dislodging them and producing added effects that may 

eventually be felt on the surface. 

MEASURING AND DESCRIBING QUAKES 

 There are thousands of earthquakes every year, but most are so small that they can 

be detected only by the most sensitive scientific equipment. One or two are huge: They 

may cause vast destruction and alter the appearance of the Earth. 

 During an earthquake the point at which the greatest amount of seismic movement 

takes place is called the focus. The point on the Earth’s surface directly above the focus is 

called the epicenter. The magnitude or total amount of energy, released by an earthquake 

is usually measured on the Richter scale. The strongest earthquakes measure about 8.6 on 

this scale. 

 People can neither prevent earthquakes nor predict when they will happen. 

However, seismologists know that they are more likely to happen in certain areas, such as 

along the San Andreas Fault in California and in parts of Japan. In these areas houses and 

other structures are built to survive shocks. 

 Earthquakes beneath the ocean floor can produce huge waves called tsunamis that 

move very rapidly across the ocean. They can cause great damage if they reach land. 

 

Vocabulary notes: 

sudden – раптовий 

to generate – викликати, створювати 

movement – рух 

seismic wave – сейсмічна хвиля 

outermost layer – зовнішній шар 

mantle – покрив 

epicenter – епіцентр  

magnitude – величина, розміри 

Richter scale – шкала Ріхтера  

to prevent – запобігати, попереджати 

tsunami – цунамі  

 

4.8 FLOOD 

 Floods occur when the level of a body of water rises too high for its banks and pours 

onto the surrounding land. They may cause severe damage and loss of life. 

Floods have many possible causes. Heavy rainstorms can increase the amount of water in 

a river, making it overflow. If the surrounding land is hard or waterlogged, it cannot 

absorb the extra water, which stays above ground. If farms or buildings are near the river, 

they may be invaded or even completely submerged by water. 

 Tropical storms can also cause flooding. Hurricanes and typhoons can bring 

destructive winds and rain to coastal areas. Underwater earthquakes can cause tsunamis – 

huge, fast-moving waves that can flood coasts. 

 Another cause of floods, especially in mountain areas, is melting snow. If snow 

melts too quickly, and the ground is too frozen to let the water soak in, great torrents can 

pour down the sides of mountains, flooding the valleys below. 

FLOOD PROTECTION 

 Scientists can figure out when and where floods are likely to occur. The shape of 

land near a river can make the area more or less likely to flood. Meteorologists – weather 

scientists – can predict when heavy rain is going to occur. In North America the major 

tributaries of the Mississippi River often flood. Elsewhere the basins of the following 

rivers are particularly at risk: the Huang He (Yellow River) in China, the Indus River in 

Asia, and the Danube River in Europe. 

 Although floods cannot be completely prevented, steps can be taken to protect 
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people and property. Drainage systems can be built to keep floodwater off the surface of 

the land. Dams can control the flow of rivers and ensure that they do not burst their banks. 

Levees are high riverbanks that allow the river to carry more water without overflowing. 

Reservoirs are huge artificial lakes that can hold excess water. 

 

Vocabulary notes: 

flood – повінь 

to pour – розливатися 

to waterlog – затопляти 

to absorb – вбирати, всмоктувати 

to invade – захоплювати 

to submerge – затоплювати 

torrent – потік  

to figure out – вираховувати  

meteorologist – метеоролог 

tributary – притока 

drainage  system – дренажна система 

to burst – проривати(ся) 

levee – дамба, насип, гребля, вал на 

березі річки 

reservoir – резервуар 

excess – залишок  

 

4.9 VOLCANO 

 Melted rock and other hot substances inside the Earth sometimes erupt from beneath 

the surface. A place where this happens is called a volcano. 

 Heat in the Earth’s interior continually escapes toward the surface. As it rises, it 

heats rock, which melts. This molten rock, called magma, usually cools within the Earth. 

Sometimes, however, the magma mixes with hot gases, such as steam. Gas-filled magma 

is lighter and can rise through a series of channels toward the surface. When it reaches a 

vent, or opening, in the surface, it spews out. Magma that comes out of a vent is called 

lava. During eruption it reaches temperatures of about 2,000°F (1,100°C). Cooled lava and 

other fragments build up to form the cone of a volcano. The hole at the top of the cone is 

called a crater. 

 Most volcanoes are located on the edges of continents. That is where the huge plates 

that form the Earth’s crust rub against each other, creating faults. 

TYPES OF VOLCANO 

 Volcanoes vary in height and shape. Volcanologists, the scientists who study 

volcanoes, divide them into four types. 

 Stratovolcanoes are formed from a number of layers of ash and lava. They usually 

have large, circular depressions at their summits. Mount Fuji, in Japan, is an example of a 

stratovolcano. 

  The largest examples are shield volcanoes. They form when large flows of lava 

spread out rapidly from central vents. Shield volcanoes have broad bases and gentle 

slopes. The large island of Hawaii is made of five overlapping shield volcanoes. The 

largest is Mauna Loa. 

 Small volcanoes, called cinder cones, dot the landscape in volcanic regions. There 

are more cinder cones that any other type of volcano. They form when small explosions of 

magma occur many times from one vent, leaving chunks of ash and lava on the surface. 

 The most powerful eruptions create ash-flow calderas. The magma and other 

material blow so far from the vent that there is almost no mountain. Instead a wide crater, 

called a caldera, forms in a low hill of ash. 

TYPES OF ERUPTION 

Scientists use special terms for the different kinds of eruption. The gentlest are Hawaiian 

eruptions, which are nonexplosive. Strombolian eruptions, named for a volcano in Italy, 
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have many weak eruptions. Vulcanian eruptions produce a lot of ash and lava. 

 Peléan eruptions are named after Mount Pelée, on the Caribbean island of 

Martinique. They are violently explosive, with rapid flows of ash, rock, and gases. The 

most violent eruptions are Plinian ones, which hurl plumes of ash many miles into the sky. 

They are named for Pliny the Elder, a Roman scholar killed when Vesuvius erupted in 

A.D. 79. 

 Scientists also classify volcanoes by how often they erupt. Extinct volcanoes have 

not erupted for many thousands of years. Dormant volcanoes have also been inactive for 

many years, but might erupt at some time in the future. Active volcanoes can erupt at any 

time. 

 There are special observatories around the world where volcanologists can monitor 

active volcanoes. Earthquakes, emission of gases, and rises in temperature can be signs 

that a volcano is about to erupt. A violent eruption can kill many thousands, but with 

warning, people can be evacuated from the area. 

 

Vocabulary notes: 

vent – отвір 

to spew out – вивергати 

cone – конус 

crater – кратер 

edge – край 

to rub – терти(ся) 

height – висота 

shape – форма  

summit – вершина  

base – основа 

slope – схил  

stratovolcano – стратовулка 

cinder – зола, попіл, тліюче вугілля 

cone – конус 

to dot – усівати 

chunk – шматок, кусень 

to hurl – кидати, жбурляти 

plume – завиток 

 

 

4.10 DEFORESTATION 

 Destruction of large areas of trees and other plant life in a forest by burning, 

bulldozing, sawing, or chopping. Some deforestation occurs naturally, such as during 

storms or when lightning starts forest fires. But most deforestation is caused by human 

activities. 

 Deforestation contributes to many serious environmental problems. The largest 

organism in the trees support many other forms of life in an ecosystem. Trees and other 

plants produce oxygen needed by all animals to survive. The destruction of vast areas of 

forest removes the oxygen producers and leads to a build up of carbon dioxide in the 

atmosphere. This has contributed to global climate change, which can have an adverse 

effect on all life on the earth. 

 When deforestation occurs, animals as well as many plants besides trees are 

destroyed. Forests not only support plant and animal life but also the lives of 

microorganisms, fungi, and other organisms that break down the earth’s waste. 

Deforestation also contributes to flooding and erosion of soil. 

 Deforestation has occurred in all areas of the world, affecting various types of 

forests. The rain forests of South America, Africa, and Asia have been especially hard hit. 

Since 1950, one-fourth of Africa’s rain forests have disappeared. In the late 1990s, an area 

equal to the size of seven football fields was destroyed every minute in the Brazilian rain 

forest. 
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 People concerned with conservation are taking steps to stop deforestation. They are 

asking banks not to loan money to businesses for projects that destroy forests. Some forest 

areas have been set aside as wildlife refuges. More trees are being planted, and recycling 

programs help to save trees. People in the food industry are finding new places to raise 

inexpensive beef cattle so that forests are not cut to create land for grazing. Some people 

also choose to become vegetarians as a result of their knowledge of deforestation 

 

 
 

Fig. 3.1 Global forests cover loss (2000–2005) 

 

Vocabulary notes: 

adverse – несприятливий, шкідливий 

refuge – заповідник 

 

4.11 DESERTIFICATION 

A process by which an area is transformed into a desert, generally because of either 

climate change or human activities. Desertification has occurred in several areas of Africa 

and Asia. Parts of Australia and South America are also prone to desertification. The 

Midwestern United States is an area that could be susceptible to desertification as well. 

 In some dry, semiarid areas, changes in land use or climate can have a significant 

effect on the natural biome to create desert conditions. For example, overgrazing of 

rangeland can destroy plants that help to retain moisture in the soil and hold the soil 

together. When the plants are gone, there is less moisture in the soil to support plant life, 

and the topsoil is also more vulnerable to erosion. Mining and agricultural activities can 

also strip away soil and contribute to desertification. Long periods of drought create 

conditions that make regions susceptible to desertification. But desertification usually 

results when such climate changes are coupled with human activities that further damage 

the environment. 

 Desertification causes a reduction in biological diversity because it destroys the 

habitats of animal and plant species. It also reduces water reserves and places stress on 

rivers and groundwater supplies. Land that has become desertified can sometimes be 

restored through the process of biological restoration. But this is expensive and time-
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consuming, sometimes requiring many years to restore damaged areas. Efforts to reverse 

or prevent desertification also include human population control, reduction in livestock 

grazing, and the use of improved agricultural techniques, such as crop rotation.   

 

Vocabulary notes: 

to be prone to – бути схильним до … 

susceptible – сприятливий, вразливий 

vulnerable – уразливий 

 

 

4.12 EXTINCTION 

 The disappearance of all members of a particular species. In the last 200 years, 

hundreds of species of animals have become extinct. Since 1901, it has been estimated that 

approximately 120 species of mammals and 150 different types of birds have disappeared. 

Some species of plants and animals become extinct because of a catastrophic change in 

their environment. Others die out from unknown natural causes. Most of these extinctions, 

however, occurred because of the actions of humans. 

 Many species driven to extinction by humans have been rare plants and animals that 

lived only in small, specialized habitats. For example, the spread of Polynesian people 

during the past 1,000 to 4,000 years resulted in the extinction of around 2,000 bird species 

on the various islands of the Pacific Ocean. 

 In the last 50 years, a number of animals that once thrived, including tigers and 

elephants, have become endangered species. Exploding human populations and expanding 

settlement destroy wildlife at a rate far exceeding the destruction of species in the past. 

Current extinction rates are between 100 and 1,000 times higher than during prehuman 

times.  

 Deforestation, particularly in tropical rain forests, has caused the mass extinction of 

hundreds of thousands of plant and animal species. Some species have been slaughtered to 

extinction, such as the dodo bird of the island of Mauritius in the Indian Ocean. These 

turkey-like birds have been extinct since 1680. European sailors killed them for food. Pigs 

and monkeys, brought to the island by Portuguese settlers in the sixteenth century, ate the 

eggs and the young of the dodo until none of the flightless birds remained. 

 Once a species is extinct, its loss affects all the other life-forms in its biological 

community. Its unique beauty and ways of interacting with the rest of the world are gone 

forever. 
 

Vocabulary notes: 

to thrive – процвітати, мати успіх, цвісти 

to slaughter – безжалісно вбивати 

 

 

TASKS: 

 

3. Match the terms on the left with their correct definitions on the right. 

1) Ecology – the surrounding in which animals and plants live, and which tend to 

influence their development and behaviour. 
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2) Acid rain – the study of the complex, changing relationships between organisms 

or living things, and their surroundings, or environment. 

3) An earthquake – the protection of earth’s natural resources – air, water, soil, 

forests, grassland, wildlife, and minerals – from harm or destruction. 

4) Floods – rain that mixes with sulfur dioxide and nitrogen oxide in the atmosphere. 

5) Disaster – an event that causes destruction. 

6) Volcano – a sudden release onto the surface of the Earth of energy generated by 

the movement of rocks deep underground. 

7) Environment – occur when the level of a body of water rises too high for its 

banks and pours onto the surrounding land. 

8) Deforestation – the place where melted rock and other hot substances inside the 

Earth sometimes erupt from beneath the surface. 

9) Desertification – destruction of large areas of trees and other plant life in a forest 

by burning. 

10) Conservation – a process by which an area is transformed into a desert, generally 

because of either climate change or human activities. 

4. Fill in the blanks from the words below: 

Deforestation, adaptation, population, community, noise, agricultural, pollution, 

ecosystem, conservation, renewable and nonrenewable. 

1) The ability of an organism to adapt, or adjust, to its environment is called …. 

2) All members of a species that live in one area are called a …. 

3) … is the group formed by all the animals and plant populations that live together in 

the same environment. 

4) One of the major goals of ecological research is to learn how organisms use and 

recycle the minerals within …. 

5) The protection of earth’s natural resources from harm or destruction is called …. 

6) There are two types of natural resources: …. 

7) … means damage to the environment caused by human activity. 

8) … pollution is caused mainly by excess pesticides and herbicides getting into soil 

and water. 

9) Sounds and noises that interfere with hearing cause … pollution. 

10) Destruction of large areas of trees and other plant life in a forest by hunting, 
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bulldozing, sawing or chopping is called ….      

5) Answer the questions:  

1) What is the environment? 

2) How do people effect the environment? 

3) What does ecology study? 

4) What types of natural resources do you know? 

5) What kinds of pollution do you know? 

6) Do you find it possible to stop pollution? How? 

7) What is a disaster? 

8) What types of disasters do you know? 

9) What is the difference between floods and earthquakes? 

10) Define the following terms: 

 a) volcano; 

 b) deforestation; 

 c) desertification; 

 d) extinction.  

6. Translate into English: 

1) Люди мають великий вплив на навколишнє середовище. 

2) З 1950-х років кількість людей у світі зросла більш як у двічі; всім їм потрібна 

їжа, вода і житло. 

3) Повітря і вода є необхідними для життя на землі. 

4) Повітря вважають забрудненим, якщо воно містить достатньо шкідливих 

нечистот, щоб впливати на здоров’я, безпеку чи комфорт живих організмів. 

5) Забруднення води може мати природні причини. 

6) Фабрики спускають шкідливі хімікати в річки та озера. 

7) Існує багато видів шумового забруднення. 

8) Озоновий шар захищає Землю від шкідливого ультрафіолетового проміння сонця. 

9) В середині 70-х років вчені виявили, що кількість озону в атмосфері над 

Антарктикою зменшується. 

10) Кожен може робити кроки щоб захищати навколишнє середовище від 

забруднення.   

7. Make up sentences of your own with the words and expressions given below: 
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Protection, environment, erosion, resources, pollution, species, human activities, 

conservation, eruption, seismic waves.  

8. Speaking 

1) Do you worry about the environment? 

2) What are the biggest problems facing our environment? 

3) What would you do to save our environment?) 

4) What do you think of environmental groups like Greenpeace? 

5) Say what you think is going to happen to decision-making in the sphere of ecology in 

the future / whether you’re an optimist or a pessimist. 

6) What’s worse, natural disasters or manmade disasters? 
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PART II 

Tests 

Questions for Geography Quiz One 

 

1. What are the names of the two longest rivers in the world? 

 

2. Which planet is closest to the Earth? 

 

3. In which country were the Hanging Gardens of Babylon located? 

 

4. What is the capital of New Zealand? 

 

5. Which animal is responsible for the most human deaths in Africa? 

 

6. What is the name of the animal that lives in a lodge? 

 

7. What is the name given to the active volcano located in Sicily? 

 

8. In which US state is the Grand Canyon located? 

 

9. In which country would you find the Port of Alexandria? 

 

10. What is the largest island in the world? 

 

11. What is the name of the highest mountain in the Canary Islands and which Island is it 

on? 

12. The Bridal Veil Falls is the smallest of three waterfalls that are more famously known 

as? 

 

13. Which planet is closest to the sun? 

 

14. What is the name of the sea that lies between Israel and Jordan? 

 

15. What occurred first, the Stone Age or the Bronze Age? 

 

 

Answer Key: 

1. The Amazon and The Nile 

2. Venus 

3. Iraq 

4. Wellington 

5. The Hippopotamus 

6. The beaver 

7. Mount Etna 

8. The state of Arizona 

9. Egypt 

10. Greenland 

11. Mount Teide, Tenerife 

12. The Niagara Falls 

13. Mercury 

14. The Dead Sea 

15. The Stone Age 
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Questions for Geography Quiz Two 

 

1. Which is warmer, the North Pole or the South Pole? 

 

2. In which US state is Las Vegas situated? 

 

3. What natural disaster occurred in San Francisco in the year of 1906? 

 

4. Which country is Jakarta the capital city of? 

 

5. What is measured by the Richter scale? 

 

6. The largest sand island in the world is in Australia, what is its name? 

 

7. Where would you find the city of Kremlin? 

 

8. What was the former name of Thailand? 

 

9. What is the second largest country in the world? 

 

10. What is the capital of Morocco? 

 

11. Which US state is Madison the capital of? 

 

12. Does the Earth revolve around the Sun, or does the Sun revolve around the Earth? 

 

13. Which country is Kingston the capital of? 

 

14. What is the largest railway station in the world? 

 

15. What is the capital of Japan? 

 

 

Answer Key: 

 

1. The North Pole 

2. Nevada 

3. An earthquake 

4. Indonesia 

5. The magnitude of earthquakes 

6. Fraser Island 

7. In Moscow 

8. Siam 

9. Canada 

10. Rabat 

11. Wisconsin 

12. The Earth revolves around the Sun 

13. Jamaica 

14. Grand Central Terminal, Park 

Avenue, New York 

15. Tokyo  
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Questions for Geography Quiz Three 

 

1. Planet Mars has two moon, can you name at least one of them? 

2. What is the name of the highest Mountain in Africa? 

 

3. How does the moon affect the oceans activity on Earth? 

 

4. Where would you find the Northwest Territories? 

 

5. The Red Sea and the Mediterranean are linked by a canal, what is the name of this 

canal? 

 

6. There are three types of triangles that tell how many sides or angles are equal. What are 

their names? 

 

7. What is the largest state in the United States of America? 

 

8. What is the largest Scandinavian country? 

 

9. Which country did Croatia and Slovenia used to be part of? 

 

10. What is the capital of Iraq? 

 

11. Which river flows through the Grand Canyon? 

 

12. In the year of 1993, which American river caused serious flood damage? 

 

13. What is the Star of India? 

 

14. Which country has the longest coastline in the world? 

 

15. What is the largest island in the Mediterranean Sea? 

 

 

Answer Key: 

1. Deimos and Phobos 

2. Mount Kiimanjaro 

3. The moon affects the ocean tides 

4. In Canada 

5. The Suez Canal 

6. Equilateral, Isosceles and Scalene 

7. Alaska 

8. Sweden 

9. Yugoslavia 

10. Baghdad 

11. Colorado 

12. Mississippi 

13. The world's largest sapphire 

14. Canada 

15. Sicily  
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Questions for Geography Quiz Four 

 

1. What is the largest country that the equator passes through? 

 

2. In which city is Bollywood located? 

 

3. What are the four oceans called? 

 

4. Which island group does Fuerteventura belong to? 

 

5. What is the capital of Switzerland? 

 

6. Who discovered Australia? 

 

7. In which country would you find the highest waterfall? 

 

8. What is the capital of Egypt? 

 

9. On which continent is Tripoli located? 

 

10. In which American city is the Madison Square Gardens arena located? 

 

11. Where would you find the popular party resort of Magaluf? 

 

12. What is the capital of Portugal? 

 

13. Jupiter has a great red spot that looks at bit like an eye, what actually causes this spot? 

 

14. Which is the only borough of New York's that is located on the mainland? 

 

15. Which ocean is the Caribbean Sea part of? 

 

16. Which state is referred to as the Treasure State? 

 

 

 

Answer Key: 

 

1. Brazil 

2. Bombay (now Mumbai) 

3. Pacific, Atlantic, Indian and Arctic 

4. The Canary Islands 

5. Berne 

6. James Cook 

7. Venezuela 

8. Cairo 

 

9. Africa 

10. New York 

11. Majorca 

12. Lisbon 

13. A storm 

14. The Bronx 

15. The Atlantic 

16.Montana
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Questions for Geography Quiz Five 

 

1. What is the tallest mountain in the world? 

 

2. What are the 5 continents represented by the Olympic rings? 

 

3. On Earth, the lithosphere is broken up into which type of plates? 

 

4. During which process does either wind or water move rock and soil to another location? 

 

5. Any water in a liquid or solid form falling from the sky including snow and rain is 

known as what? 

 

6. How many states does the United States of America have? 

 

7. What natural disaster event is an anagram of “Tuna ism”? 

 

8. The Pacific, Atlantic, Indian, Southern and Arctic make up what part of Earth? 

 

9. What name is given to the line between the Northern and Southern hemisphere? 

 

10. When pressure builds up inside a volcano, what type of reaction will occur? 

 

11. What are the two star signs which make up the Tropical Circles around Earth? 

 

12. What two “L's” make up the geographic coordinates system to pin point locations? 

 

13. What cycle is given to the journey of water as it circulates from land, to sky back to 

land? 

 

14. The Fujita scale is used to measure which weather system? 

 

15. The Richter scale is used to measure what natural event? 
 

 

Answer Key: 

 

1. Mount Everest 

2. Asia, America, Africa, Australia and 

Europe  

3. Tectonic 

4. Erosion 

5. Precipitation 

6. Fifty (50) 

7. Tsunami 

8. Oceans 

9. Equator  

10. Eruption  

11. Cancer and Capricorn  

12. Longitude and Latitude 

13. The Hydrologic Cycle 

14. Tornadoes  

15.Earthquakes
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Questions for Geography Quiz Six 

 

 

 1. What is the name of the biggest ocean on Earth? 

 

2. By area, what is the biggest state in the USA? 

 

3. What is the capital city of Australia? 

 

4. Stratus, cumulus, cirrus and nimbus are types of what?  

 

5. What is the name of a person who studies earthquakes? 

 

6. In which country would you find the Leaning Tower of Pisa?  

 

7. What is the name of the highest mountain on Earth?  

 

8. Helsinki is the capital city of which country?  

 

9. True or false? The Yangtze is the longest river in the world.  

 

10. The terms 'breeze' and 'gale' help describe the speed of what?  
 

 

Answer Key: 

 

1. The Pacific Ocean 

2. Alaska 

3. Canberra 

4. Clouds 

5. A seismologist 

6. Italy 

7. Mt Everest 

8. Finland 

9. False 

10. Wind 
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Questions for geography quiz seven 

1. In which country would you find the Taj Mahal? 

2. Which country has the most people? 

3. How many states are there in the USA? 

4. What language is spoken in New Zealand? 

5. On which continent is the Sahara desert? 

6. In what city would you find Charing Cross station? 

7. How do you say ‘Hello’ in Spanish? 

8. If you had some yen to spend, what country would you be in? 

9. Mount Everest sits on the border between two countries. Can you name either of them? 

10. What are the colours of the French flag? 

11. Rearrange the letters to make the names of countries:  

APNAJ, EWSAL, NECRAF, COXIME  

12. Which country lies directly above the USA? 

13. The Leaning Tower of Pisa is in which European country? 

14. Which country’s capital city is Berlin?  

15. On which continent would you find the South Pole? 

 

Answer Key: 

1. India 

2. China  

3. 50  

4. English  

5. Africa  

6. London  

7. Hola  

8. Japan  

9. Nepal and Tibet  

10. Red, white and blue  

11. Japan, Wales, France, Mexico  

12. Canada  

13. Italy  

14. Germany  

15. Antarctica  
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Biome Quiz 

Write the letter of the term that best completes each statement or answers the question. 

 

1. A terrestrial biome characterized by coniferous evergreen trees is the  

A. taiga 

B. tundra 

C. savanna 

D. temperate deciduous forest 

 

2. Permafrost is found in which terrestrial biome? 

A. taiga 

B. tundra 

C. chaparral 

D. savanna 

 

3. The ___ is a cold and mostly treeless biome covering about one-fifth of Earth’s land 

surface. 

A. tundra 

B. taiga 

C. desert 

D. chaparral 

 

4. A biome that is found mainly in coastal regions and is dominated by dense, spiny 

shrubs and scattered trees is known as _____. 

A. desert 

B. tundra 

C. taiga 

D. chaparral 

 

5. Which type of vegetation dominates in the taiga biome? 

A. deciduous trees 

B. coniferous trees 

C. mosses, lichens, and dwarf woody plants 

D. tall grasses and scattered trees 

 

6. Cacti and plants with a waxy coating on their leaves are typical vegetation in a(n) 

A. Desert 

B. Chaparral 

C. Savanna 

D. Taiga 

 

7. Which biome is characterized by having the highest annual precipitation rate? 

A. desert 

B. tundra 

C. tropical rain forest 

D. grassland 
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8. Which biome has mostly shallow-rooted, low-growing plants that can reproduce by 

budding and division rather than by flowering? 

A. taiga 

B. tundra 

C. grassland 

D. rainforest 

 

9. Which statement describes grassland soils? 

A. They have a low level of nutrients and a dry, thin layer of topsoil. 

B. They have a low level of nutrients and an acidic, thick layer of topsoil. 

C. They have a moderate level of nutrients and a moist, thin layer of topsoil. 

D. They have a high level of nutrients and a dark, thick layer of topsoil. 

 

10. The biome characterized by sandy soil, annual precipitation of 2-4 cm, and animals 

including: kangaroo rat, rabbits, skunks, and snakes is the ___. 

A. Desert 

B. Deciduous forest 

C. Tropical forest 

D. Temperate grassland 

 

Answer Key: 

     1. A 

     2. B 

     3. A 

     4. D 

     5. B 

     6. A 

     7. C 

     8. B 

     9. D 
  10.A 
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Environment Quiz 

1. Which part of the atmosphere screens out the harmful radiation from the sun? 

2. Which 174 English Act of parliament was designed to protect the Environment? 

3. What gas emitted by power stations causes acid rain? 

4. What is the term used for something that will break down naturally? 

5. What cancer causing chemical is found in unleaded petrol? 

6. What is the term used to describe renewable ecologically safe sources of energy? 

7. What is the name of the device fitted to car exhausts to reduce pollution? 

8. What is the term used for pest control by natural predators? 

9. What nitrogen containing chemical in artificial fertilisers can cause pollution? 

10. What is the term for the complete disappearance of a species? 

 

Answer Key:  

1. The Ozone Layer 

2. The Control of Pollution Act 

3. Sulphur Dioxide 

4. Biodegradable 

5. Benzene 

6. Alternative Energy 

7. Catalytic Converters 

8. Biological Control 

9. Nitrate 

10. Extinction 
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