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Introducing 
the Desert Realm

�

1

About 20 percent of Earth’s surface is classified as “desert.” When 

you think of these arid lands, what images come to mind? Most 

typically, perhaps, one might see this: a string of camels trudging 

their way across an endless sea of sand dunes. The caravan’s small 

group of pastoral nomads constantly gaze toward the distant hori-

zon for any sign of a break in the monotonous landscape. Suddenly, 

an excited cry rings out! After days of plodding across the bleak, bar-

ren, almost lifeless terrain, the travelers see a speck of green looming 

far ahead. Could it be a mirage, one of nature’s cruel tricks that is 

common to desert lands? The weary travelers pick up their pace, 

beckoned by the sight of an oasis. There, they know that fresh, life-

giving water will quench the thirst of man and beast alike.

On reaching the oasis, the featureless desert landscape changes 

abruptly. Towering date palms, their fronds swaying gently in the 

breeze, cast shadows that create a welcome mat of cooling shade. A 

bright carpet of green spreads across the valley, where rich soil and 
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irrigation combine to support fields of grains and other crops. 

Buildings made of sun-dried mud bricks seem to blend right 

into the very earth from which they were built. 

Throughout the rain-starved region, life is scant, limited to 

those few areas such as this oasis, where moisture is available. 

Frequent blinding dust storms pose an omnipresent threat to 

humans and animals alike. Venomous insects and deadly rep-

tiles abound, and a lack of water and scorching temperatures 

constantly test the limits of human endurance. Few people are 

able to manage a living in this harsh natural setting. Those who 

do call the desert home are somehow able to survive despite 

nature’s tiny yield and frequent wrath. Their way of life is 

largely molded by nature, which allows few comforts, luxuries, 

or material possessions. Their worldview is largely limited to 

the desert lands they call home. In the desert, after all, nature 

is the dominant force, one that overwhelms all else. 

Does most, if not all, of the foregoing image fit your ste-

reotype of desert lands and peoples? If it does, you are not 

alone! The features and conditions described in the brief 

introduction do, of course, exist in some locations. But for the 

most part, they are mere fantasy—little more than mythical 

exaggerations imprinted in our minds by Hollywood, televi-

sion, popular literature, and other sources. Geographers refer 

to these perceptions as “mental maps.” Have you ever visited 

a new location and found it to be much different than you 

had imagined? Our mental images are often far removed from 

the geographic reality of the places they portray. And gener-

ally speaking, as environments become increasingly extreme 

in their conditions—such as polar, wet tropical, or desert 

lands—the more distorted will be our mental maps of these 

regions. 

Certainly this is true of desert regions—those areas of 

Earth’s surface in which moisture is insufficient to support 

abundant plant and animal life under natural conditions. 

Throughout this book, an attempt is made to separate fact 

from fiction. Deserts are discussed in terms of their varied  
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conditions, distinctive landscapes, and diverse patterns of 

human adaptation and ways of living. Viewed geographically, 

deserts may assume a much more positive image as you gain a 

better understanding of this fascinating realm.

A HOME IN THE DESERT
Humans have inhabited the desert environment for much 

of history—perhaps a million or more years. As we began 

the long journey northward from our ancestral homeland, 

believed by scientists to have been equatorial eastern Africa, 

our ancient ancestors eventually wandered into desert lands. 

Perhaps their travels followed the long natural pathway formed 

by the vast oasis of the Nile River. Whether it was this or some 

other route that was followed, it is important to realize that cul-

ture (learned human behavior) is what helped humans adapt 

to their changing conditions. Early human culture included 

expanding knowledge, a better arsenal of tools (including con-

trol of fire), and improved skills; all of this made possible an 

expansion of the human habitat. Through time, humans were 

finally able to slip from the bonds of nature’s grip and move 

into lands that were environmentally more challenging. 

In reality, deserts have long been one of Earth’s most pro-

ductive environments. Much early plant and animal domes-

tication occurred in desert regions ranging from the Nile 

Valley to the Middle East and across the Atlantic in coastal 

Peru. These developments contributed to the growth of many 

great early civilizations—including those that emerged in the 

Middle East and ultimately became “Western civilization.” The 

desert region of the American Southwest was home to a num-

ber of early high cultures. They include the Pueblo peoples 

and central Arizona’s Hohokam Indians, who practiced what 

at the time may have been the world’s most advanced form 

of irrigation. Rather than being “primitive” and “captives of 

the environment,” some desert peoples were for thousands of 

years among the world’s most advanced populations. Through 

time, they learned many different ways to live comfortably and  
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productively in lands that may seem barren to many 

observers. 

Although some desert regions support very low popula-

tions, arid lands are also home to some of the world’s densest 

and most rapidly growing populations. Egypt, for example, has 

a population of roughly 75 million people, nearly all of whom 

are squeezed into the narrow Nile Valley. The valley is about 

the size of South Carolina, which has a population of just over 

4 million. 

Desert populations are growing elsewhere in the world, 

too. During the past half century, the fastest growing section of 

the United States has been the desert Southwest. The popula-

tion of Arizona has more than tripled since 1970 and Phoenix, 

the state’s capital city, has experienced explosive growth, nearly 

3,000 percent since 1950. Today, the fastest-growing city and 

With approximately �5 million residents, Egypt is one of the most 
populated countries within the desert region. Pictured here is the 
Nile River, which flows through downtown Cairo—the world’s  
sixteenth-largest city.



11Introducing the Desert realm

state in the United States are also the driest: Las Vegas and 

Nevada, respectively. In fact, the population of Las Vegas has 

more than doubled since 1990.

People hold many different perceptions of deserts. Those 

who are unfamiliar with this extreme environment often 

believe in images of desert lands and inhabitants that are 

exaggerated or simply incorrect. Other ideas are valid (for 

instance, yes, many deserts are extremely hot and dry); yet the 

great diversity of physical landscapes and cultures living in 

arid environments makes it very difficult to generalize about 

the region. The life of the Aborigines in Australia’s remote des-

ert outback region differs vastly from that enjoyed by people 

living in modern cities with booming populations, such as 

Phoenix, Las Vegas, or other U.S. cities in the desert Southwest. 

Throughout this book, attention is focused on explaining con-

trasting conditions such as these, whether natural or human 

in nature. 

Location, distribution, pattern, and interaction are key 

concepts that geographers use to explain variations, whether 

local or global in scale. Answers to geographical questions 

can often be found in the location and conditions of a place’s 

natural environment. Or, in other instances, explanations are 

found in the culture (way of life) and history of the places and 

their human inhabitants. In this geographical study of deserts, 

let us begin by defining this extreme environment. As you will 

see, it is not as easy a task as one might think. 

WHAT IS A DESERT? 
How would you define a desert? Would it surprise you to know 

that scientists do not agree on a definition? Everyone agrees 

that deserts are defined by their low amounts of precipitation. 

Scant moisture, in turn, contributes to other geographic ele-

ments, such as vegetation, animal life habitat, soils, landforms, 

and water features. In this book, deserts are limited to those 

areas of the world that experience most if not all of the follow-

ing conditions: 
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 1. Regions that receive less than 10 inches (25 centimeters) 
of precipitation annually. Whereas most deserts receive 

less than 10 inches of precipitation each year, there are 

several problems associated with the use of this cut-off. 

Most deserts, of course, receive considerably less moisture 

each year. But so, too, do many of the world’s polar lands.

   In fact, much of the areas of Greenland and 

Antarctica are among the driest places in the world—

although their cover of glacial ice may reach several miles 

in depth. These “polar deserts” are not discussed in this 

book. (The interested reader is referred to Polar Regions, 

a companion to this book in the Chelsea House series 

Geography of Extreme Environments.)

 2. Water loss through evaporation exceeds moisture 
gained by precipitation. By this definition, more mois-

ture is lost than is gained, leaving a deficit. Evaporation, 

of course, requires heat—and no place else on Earth 

can match the tropical and subtropical deserts for 

their scorching temperature extremes. This definition 

also helps to explain why polar lands, despite very low 

amounts of precipitation, really do not qualify as deserts. 

Because of their relatively low temperatures year-round, 

very little surface moisture is lost through evaporation. In 

some desert lands, though, the moisture deficit amounts 

to several hundred inches. 

 3. Water bodies, with few exceptions, are scarce. In desert 

lands, most basins do not fill to the point that they over-

flow with water. After periods of precipitation, a lake may 

form briefly, only to vanish as conditions dry out, leaving 

a residue of salt and other minerals accumulated on the 

ground. Most streams, too, are “here today, gone tomor-

row.” After a period of rainfall, a normally dry streambed 

can become a rushing torrent. As the storm passes, how-

ever, the flow vanishes just as rapidly as it appeared. One 

major exception is found in “exotic streams.” These rivers 
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have their sources, or headwaters, in humid lands, making 

it possible for them to flow through a desert landscape 

throughout the year. These rivers, or oases, rank among 

the world’s oldest and most significant centers of civili-

zation. The Tigris, Euphrates, Nile, and Indus rivers are 

important Old World examples. 

 4. Landforms clearly show the impact of arid land weath-
ering and erosion. As you will learn in a subsequent 

chapter, desert landforms are unique. Surprisingly, 

perhaps, the work of moving water is the chief agent 

involved in sculpting arid land features. 

 5. Plant life is scant in response to the lack of available 
moisture. Plants are few, generally small, and widely scat-

tered. In order to survive under conditions of aridity, 

these xerophytes (drought-resistant plants) have devel-

oped a variety of survival mechanisms. Agricultural crops 

cannot be grown without irrigation. Nomads, who travel 

the deserts with their flocks of animals, including camels, 

depend upon the availability of drought-resistant plants 

upon which their animals can graze. 

 6. Humans have culturally adapted to conditions of arid-
ity. Through time, different cultures have adapted in 

many different ways to desert conditions. 

Cultural ecology—how people culturally adapt to, use, and 

change the lands in which they live—has long been a major 

focus of geographic research. Understanding these critical 

relationships is one of the geographer’s most important tasks. 

In this context, it is essential that the reader recognize that it 

is culture, rather than the physical environment, that is the 

active agent in establishing such patterns of living. In terms of 

day-to-day living, adaptations are evident in such features or 

conditions as housing materials and design, clothing, means 

of obtaining and storing water, diet, and daily schedule of 

activities.
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THE WORLD’S DESERT LANDS
Where are the lands that, according to the above criteria, con-

stitute the world’s deserts and cover about 20 percent of Earth’s 

surface? Surprisingly, perhaps, they are found on all continents 

except Europe and Antarctica. Most desert land lies in a sub-

tropical belt extending between 20 and 30 degrees latitude on 

both sides of the equator. Under certain conditions, deserts 

also form outside of this general boundary. 

Each desert is further divided into many subregions. By 

continent, they include: 

 n North America: Colorado-Sonara; Great Basin; Mohave; 

Chihuahuan

 n South America: Peru-Atacama (world’s driest desert); 

Patagonian

As this map illustrates, desert regions are located on five of the 
earth’s seven continents. The continent of Africa contains the 
world’s largest desert, the Sahara, which covers an area of more 
than 3.5 million square miles (� million square kilometers).
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 n Africa: Sahara (world’s largest desert), also with regional 

names such as Egypt’s Nubian Desert; Kalahari (also 

known as the Namib Desert, along the Atlantic coast)

 n Asia: Southwest Asia (including the Arabian, Dasht-E-

Kavir, Thar, and Great Indian deserts); Central Asia (Gobi, 

Taklamakan, Ordos, Kara Kum, and Kyzyl Kum)

 n Australia: Australian (Gibson, Great Sandy, Great Victoria, 

and Simpson deserts)

WHY ARE DESERT LANDS IMPORTANT?
To geographers, all places are important simply because they 

are there. About places and their conditions, geographers also 

generally ask, “What is where, why there, and why care?” This is a 

definition that you will want to keep in mind as you learn about 

the world’s desert lands and peoples. The “what,” of course, 

refers to deserts and their varied physical and cultural features 

and conditions. Answering the “why there” and “why care” 

questions is the subject to which most of this book is devoted. 

Historically, arid lands have been the cradles of many 

highly developed cultures, including those that contributed to 

our own Western civilization. Today, a substantial portion of 

the world’s petroleum comes from desert lands in Southwest 

Asia. American and allied military forces, of course, are actively 

involved in this turbulent region that is of vital importance 

to the global community. Between the distant past and today, 

we find many traits that we consider our own, but are traced 

to desert origins. They include the idea of monotheism (one 

God) that dominates Western religions, our use of Arabic 

numerals (can you imagine doing long division using Roman 

numerals?), and many of our agricultural plants. 

VISITING THE WORLD’S DESERTS 
In the pages of this book, you will visit the world’s deserts and 

learn about the conditions that make desert lands so unique. 

Our journey will begin with the study of weather and climate, 

those conditions that in one way or another influence nearly 
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every other geographic condition within deserts. Climate, of 

course, is the primary influence on ecosystems. We will then 

move on to other aspects of the physical environment. In des-

ert lands, the ecosystem is characterized by the relative lack of 

natural vegetation. Limited plant life, in turn, contributes to 

meager animal habitats, resulting in limited diversity among 

animal life, too. Landforms, soils, and ample water resources 

also show the marked effects of aridity. 

After visiting the natural wonders of desert lands, we will 

wander through the corridors of time, visiting ancient peoples 

and civilizations. You will be surprised at how advanced many 

of these civilizations were, even though they flourished thou-

sands of years ago. Here and there, we will also meet very tra-

ditional present-day cultures and briefly glimpse at the world 

through the eyes of their people. Today, of course, so many 

unique cultures call the desert home that it is impossible to 

speak of “desert people” in any meaningful way. 

European influences on desert peoples are relatively recent. 

Earliest contact extends back only about 500 years, and much 

more recently in some areas. European people simply were 

not accustomed to what they perceived to be very harsh desert 

conditions; hence, they avoided arid lands. When contact did 

occur between European peoples and desert dwellers, it often 

led to conflict. Problems often arose from marked differences 

in such traits as values, religious beliefs, patterns of social 

behavior, levels of technology, and economic interests. By and 

large, the European influences have always revolved around 

economic exploitation, particularly in activities that involve 

extracting natural resources from the land. 

Following this brief glimpse into the region’s historical 

geography, our attention will turn to contemporary patterns. 

We will look in depth at the most important aspects of the 

region’s cultural patterns, including its social, economic, and 

political geography. Finally, we will take a brief tour of the 

world’s various deserts and peek into the region’s future. 
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Are you ready for an exciting journey? If so, you had bet-

ter fill several canteens, pack away some sunscreen, and put on 

some comfortable clothing and shoes. And don’t forget your 

sunglasses! Let’s begin your geographical trip to and through 

the extreme environment of deserts. 



Weather  
and Climate  

of Arid Lands
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More than a century ago, the following statement of unknown 

origin was written about the desert region of the southwestern 

United States: “The land is not worth a cent . . . [it] is a region of  

. . . wild beasts, shifting sands, whirlwinds of dust, cactus and prai-

rie dogs.” The author was referring to the desert near present-day 

Phoenix, Arizona, one of the fastest-growing areas of the United 

States during the past 50 years. Our perceptions—the way we feel 

about places—change through time. Certainly this is true of arid 

lands. Aridity, of course, is the main condition that is common to all 

desert lands. It has a profound impact on all other elements of the 

physical environment. It also provides challenges to which cultures 

must adapt if they are to survive and thrive. Water, of course, is the 

key to life in deserts. In this chapter, you will learn about the condi-

tions of weather (day to day) and climate (long-term average) that 

make arid lands unique. 
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In Chapter 1, you were introduced to a number of stereo-

typical images of arid lands. Myths such as these convey false 

impressions of deserts (and many of Earth’s other environ-

ments). Some common yet mistaken beliefs include: Rain has 

never fallen in some deserts; all deserts are scorching hot; when 

rain does fall in a desert, it is a downpour; dust storms are a 

major cause of accidental death in deserts; and the Sahara is 

the world’s driest region. In this chapter, you will learn why 

each of these statements is false.

CHARACTERISTICS OF PRECIPITATION
As was stated previously, precipitation in arid lands is scant, 

less than 10 inches (25 centimeters) per year. As you have 

learned, however, this definition also includes several other 

regions, including much of the Arctic and Antarctic realms. 

Most scientists define a desert as a region in which a moisture 

deficit exists; that is, more moisture is lost by evaporation than 

is received through precipitation. In much of the world’s tropi-

cal and midlatitude desert regions, temperatures are capable 

of evaporating several hundred inches of moisture annually. 

Reservoirs in tropical deserts can lose about three feet (one 

meter) of water a month through evaporation. 

In addition to scarcity, several other conditions are typi-

cal of precipitation in arid lands. First, total amounts of 

annual precipitation may occur within a very short period of 

time—an hour, a day, or during several short storms spread 

over a period of several weeks. Months may pass without a 

cloud in the sky. Second, rainfall is very unreliable, making 

annual average precipitation figures all but meaningless. In 

Cairo, Egypt, for example, only about half of all years receive 

measurable rainfall. Several communities in northern Chile’s 

Atacama Desert, the world’s driest spot, average .01 inch (.03 

centimeters) of rainfall per year. But they may go 15 to 20 years 

without a drop of rain! There is no place on Earth, however, 

that has never received a drop of precipitation.
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A third condition, counter to widespread belief, is that 

rainfall in desert regions is not a torrential downpour when 

it does occur. In fact, no type of storm is peculiar to desert 

regions. The impression that deluges are common stems from 

the fact that small amounts of rainfall can cause tremendous 

damage in parched desert landscapes. In humid regions, veg-

etation slows runoff, and drainage systems are well developed 

and able to accommodate that runoff. In deserts, however, 

there is little plant life to slow down the flow of water that 

gathers rapidly in streams. Steep slopes and nonporous ground 

may further speed the flow of runoff. Stream channels, where 

they exist, may be clogged with sand and other debris. These 

conditions contribute to the number one environmental haz-

ard in most desert regions: flash flooding.

Northern Chile’s Atacama Desert, which stretches 600 to �00 
miles (�66 to 1,12� kilometers) north to south, is the world’s  
driest place. The region’s extreme aridity is caused by several  
factors, including the fact that the desert lies within a belt of high 
pressure and the Andes Mountains block precipitation.
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Flash Floods
Flash floods can be awesome to witness and devastating in their 

effect. Imagine a streambed that is bone dry. The sun is shining 

overhead, but dark thunderstorm clouds on the horizon indi-

cate that rain has been falling for some time over the distant 

mountains. Suddenly, you hear a thunderous roar. Looking up 

the dry streambed, you see a wall of water—as high as a roof-

top—surging toward you! You barely make it to high ground 

as the growling, churning, angry floodwater begins to eat away 

the very ground upon which you were standing just moments 

ago. Downstream, everything in the way will feel the wrath of 

the floodwater and know its destructive force. 

Even an inch (2.5 centimeters) of rain can result in flash 

flooding that causes massive destruction. Entire villages, farm 

fields, and roads can be swept away. Nearly a century ago, two 

inches of rain (five centimeters) in Cairo, Egypt, resulted in a 

flash flood that sent water surging as high as the windows of 

streetcars. In Tucson, Arizona, in 1961, about three-quarters 

of an inch (1.9 centimeters) of rain fell over nearby moun-

tains. Flash flooding in the city resulted in three deaths in 

separate accidents as vehicles passing through normally dry 

streambeds were swept away when struck by a torrent of 

water. It may seem strange that drowning, not dust storms, 

is far and away the most common cause of environmentally 

related accidental death in desert regions. To avoid this hazard, 

travelers should never camp in a dry streambed and always be 

extremely cautious when crossing dry streambeds when rain 

is falling in the area. 

Low Relative Humidity
As you might expect, the relative humidity (the amount of 

moisture in the atmosphere) is very low in most desert regions. 

When humidity is high, the processes by which nature creates 

precipitation are easily achieved. Humid regions generally 

receive ample precipitation. When humidity is low; however, 

it is much more difficult to “squeeze” the small amount of  

Weather and Climate of Arid Lands
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moisture from the atmosphere, and thus cause rain. Regions with 

low relative humidity, therefore, tend to be dry. Additionally, if 

humidity is low, the air can easily accept more moisture. This is 

why water evaporates so rapidly in arid lands. All air contains 

some moisture. In 1963, Tucson, Arizona, established a world 

record low of 1 percent relative humidity. 

If you have never experienced extremely dry atmospheric 

conditions, some of the things that occur in the desert might 

come as a surprise. Can you imagine being in a temperature 

exceeding 100°F (40°C) and not noticing any sweating? You 

are, of course, sweating, but the moisture evaporates immedi-

ately and leaves your skin dry. Clothing hung on a line often 

dries in minutes. If you get out of water, as from a pool, your 

body will be completely dry in a very short period of time. 

Dry air can serve another purpose. Put a drop of moisture 

on the back of your hand and blow on it for several seconds. 

Does it feel cool? Unless it is very humid, it should. Blowing 

caused some of the moisture to evaporate. As liquid turns to 

vapor, heat energy is lost, hence the cooling effect that you 

notice. This principle is used in some rather ingenious ways. 

For example, many homes in arid lands are cooled by “swamp 

coolers.” The device is little more than a large box on a roof 

through which a fan pulls dry air in through wet pads. As 

moisture from the pads is evaporated, heat energy is lost and 

the air is cooled before it passes into the building. Years ago, 

when driving across the desert, one could not help but notice 

that nearly all vehicles had a “bag” of water hanging from the 

bumper. The bags would “sweat” and as the moisture evapo-

rated from their surface, the water within would be cooled. 

And before air-conditioning was invented for vehicles, nearly 

all car seats had “cool cushions.” These simple and inexpensive 

cushions allowed air to circulate between the body and car 

seat, thereby allowing perspiration to evaporate and the body 

to be cooled. 

Aridity does more than just keep you dry and cool. Areas 

with low humidity are also ideal for the preservation of some 
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ancient artifacts. For example, wood may remain preserved for 

centuries in desert regions. In fact, in the desert Southwest of 

the United States, dendrochronologists (scientists who calcu-

late the ages of trees using growth rings) have been able to date 

archaeological sites back some 2,000 years using tree rings in 

preserved roof beams.

WHAT CAUSES ARIDITY?
When one first looks at a map of the world’s deserts, their dis-

tribution may appear to be quite random. But look closely. Do 

you see any common patterns? For example, notice that many 

of them are located roughly between 20 and 30 degrees latitude 

north and south of the equator. And with a few exceptions, 

they are in the central and western, rather than eastern, mar-

gins of continents. There is also a relationship between deserts 

and the downwind side of high mountain ranges, as well as 

with coastal areas that are bordered by cold water currents. 

In order to understand the global distribution of desert lands, 

one must know the causes of aridity. With this in mind, let us 

spend a moment reviewing some basic principles of meteorol-

ogy, the science of weather.

Let’s begin with some basic physics: How is liquid turned 

into vapor (evaporation) and, conversely, how is vapor turned 

into liquid (precipitation)? Perhaps you already know the 

answers: Heat the liquid (such as by boiling water on a stove) 

to evaporate it, and cool the vapor to condense it. Air must 

be cooled to condense (the conversion from vapor to liquid) 

and turn into precipitation (any form of falling moisture). 

Conversely, the warmer air is, the more moisture it is able to 

hold; in this way, the air on a hot summer day can become 

thick with humidity without any rainfall occurring. Air itself 

circulates in the atmosphere: Rising air becomes cooler, and 

descending air warms. This warming effect on descending air 

is characteristic of the world’s desert regions. 

In nature, four primary conditions are responsible for 

arid conditions: high atmospheric pressure, the orographic 

Weather and Climate of Arid Lands
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rain shadow effect, cold water currents, and a combination of  

prevailing wind direction and distance from a source of mois-

ture. Let’s briefly consider each of these conditions. 

First, we will discuss atmospheric pressure. Have you ever 

seen the face of a barometer? Rising pressure on a barometer is 

a signal that weather should improve, whereas a drop in pres-

sure is a sign that conditions may deteriorate. High pressure 

usually is associated with clear, dry, calm weather. In equatorial 

areas, air rises into the upper atmosphere (thereby cooling and 

precipitating). Eventually, however, the rising air must descend, 

which it does in a broad band located roughly between 20 and 

30 degrees north and south of the equator. As the air descends, 

it warms. In turn, its relative humidity is lowered and its ability 

to hold moisture increases. Aridity is the result. 

This condition explains the deserts in the southwestern 

United States and in northwestern Mexico, the Sahara and 

Arabian deserts, the Kalahari Desert, and the arid lands of 

Australia. 

Now, let’s explore another cause of aridity: orographic 

rain shadow effect. In many locations throughout the world, 

very wet and very dry conditions occur in close proximity to 

one another on opposite sides of a mountain range. In fact, 

cacti and desert scrub grow just miles from the world’s wettest 

spot on the mountainous Hawaiian island of Kauai. The term 

orographic rain shadow effect sounds complicated, but is fairly 

simple to explain. Oro refers to “mountain.” When prevailing 

winds blow up a mountain slope, the air is cooled. Moisture 

condenses, and precipitation occurs on the side of the moun-

tain from which the prevailing winds came. The air passes 

over the mountain barrier and descends and warms, creating 

what is called a “rain shadow.” In the United States, prevailing 

winds blow across the Sierra Nevada and Cascade mountain 

ranges, creating rain shadow desert conditions on the eastern 

side of the ranges. In South America, winds blow over the 

southern Andes to create the arid conditions of Argentina’s 

Patagonia region. 
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On the western edge of continents, where land faces cold-

water ocean currents, desert conditions intensify. The driest 

portion of southwestern Africa’s Kalahari Desert, for example, 

is the desert coast of Namibia that faces the cold Benguela 

Current. This occurs because wind warms as it blows across 

cold water and onto warmer land surfaces. 

The direction of the wind and how far away a place is from 

a source of moisture (such as a lake or ocean) can also cause 

aridity. In some locations, winds have crossed thousands of 

miles of land and have been drained of their moisture before 

they arrive at a particular spot. This condition explains much 

of the aridity in Central Asia and in portions of the Sahara. 

Finally, some deserts result from a combination of two or 

more of the factors discussed here. The driest location in the 

Weather and Climate of Arid Lands

As this diagram illustrates, two sides of a mountain can 
have very different climates. On the windward side, air rises 
and cools to produce precipitation; on the leeward side, air 
descends and warms, which eliminates much of the air’s 
moisture.
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United States, for example, is Death Valley, California, which 

during an average year receives about 2 inches (5 centimeters) 

of precipitation. Not only does the valley lie in a semiperma-

nent belt of high pressure, but also it is on the rain shadow side 

of the Sierra Nevada Mountains. 

Nowhere in the world is the effect of combined controls 

more evident than in the coastal deserts of Peru and Chile, 

along the Pacific Coast of South America. Here, the Atacama 

Desert is the world’s driest by a considerable margin. It lies 

within the belt of high pressure; the coast lies in the rain 

shadow of the southeast trade winds as they descend over the 

Andes Mountains; the coast is hugged by the cold waters of 

the Peru (Humboldt) Current; and because of distance and 

wind direction, moisture-bearing winds from the Atlantic are 

blocked by the towering Andes. 

TEMPERATURE
Scorching temperatures certainly come to mind when one 

thinks of deserts. Indeed, the world’s highest temperatures 

have occurred in arid lands. In 1922, the temperature reached 

a sizzling 136°F (58°C) at Al Aziziyah, a city in northwestern 

Libya. California’s Death Valley is close behind with a read-

ing of 134°F (57°C). Not all deserts are hot, though. Some 

arid regions of interior Asia are cool because they lie at high 

elevations. The same is true of cooler mountain “islands” that 

bring relief to upland regions in the southwestern United 

States and other desert highland regions. In fact, it is not 

unusual for the nation’s highest and lowest temperatures to be 

recorded within a short distance of one another in Arizona or 

California. South America’s Atacama Desert, as well as others 

that border cold water currents, is quite cool. Lima, Peru, is 

located at 17 degrees south latitude, a position that one might 

expect to be quite tropical. Yet the city, a few miles inland from 

the cold Peru Current, experiences an annual temperature 

average of about 68°F (20°C). And although it is one of the 
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driest cities in the world, Lima’s record high temperature is a 

“cool” 93°F (34°C). 

Understanding Desert Temperatures 
Desert temperature extremes are not only the world’s highest, 

but they also feature some conditions that are unique. One 

might wonder, for example, why the world’s hottest conditions 

are recorded in the low-middle latitudes rather than some-

where along the equator. The answer lies in atmospheric mois-

ture and cloud cover. In the wet tropics, a moist atmosphere 

Weather and Climate of Arid Lands

This climograph illustrates the variance in average monthly 
temperature and rainfall in Phoenix, Arizona. Although 
extreme temperatures can reach well above 100°F (40°C), 
the temperature can also dip below 20°F (-6.�°C).
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and clouds serve as a “shield” absorbing and reflecting incom-

ing solar radiation. At night, the same shield or blanket holds 

heat close to the surface. Whereas the wet tropics do experience 

the world’s highest annual average temperature conditions, 

they fall far short of desert lands in recording high extremes. 

In fact, temperatures rarely reach 100°F (38°C) anyplace near 

the equator. 

Because of the relatively dry atmosphere and lack of cloud 

cover, daily temperature ranges are also extreme in arid lands. 

Solar energy can easily reach the surface to create heat, but 

Temperatures can be quite misleading. Accounts may read: 
“Service personnel swelter as temperatures soar to 150 
degrees in Iraq,” and, “The temperature soared to a scorch-
ing 1�3 degrees this afternoon in Phoenix.” Such reports, of 
course, are grossly incorrect in regard to official temperatures. 
The official world record high temperature is 136°F (5�°C). 
But this figure is all but meaningless. How hot it is depends 
upon a number of things: “official” temperatures, temperatures 
in the sun versus shade, and the temperature you actually 
feel as a result of combined temperature, humidity, and air 
circulation. 

Official temperatures must be recorded at a weather sta-
tion that is part of the National Oceanic and Atmospheric 
Administration (NOAA) network. Many stations, therefore, sim-
ply are not “official.” This is why state extremes can be many 
degrees higher (or in the winter, lower) than the nation’s official 
high (or low). Under official conditions, a thermometer must 
be contained within a white, open-sided box located several 
feet above the ground surface. This means that official tem-
peratures are taken in the shade. The actual temperature, the 
one you are experiencing if exposed to the sun, can be many 

It’s How Hot?

degrees higher. You can easily check this difference yourself. 
On a hot day, determine what the official afternoon tempera-
ture is and then place a thermometer in the sun several feet 
above the ground for several minutes. After you get that record-
ing, place it on the ground on a dark-colored surface. Now you 
know why it can feel incredibly hot when you are in the sun 
working or playing. Under extreme conditions, surface tempera-
tures above a dark surface can soar as high as 200°F (�3°C). 

Finally, there is the temperature your body actually feels. 
The sensible temperature (or heat index) is influenced by 
humidity and wind. At high temperatures, it is much more 
comfortable when conditions are dry and air is moving. Under 
extremely humid conditions, temperatures in the upper �0s 
or lower �0s°F (30° to 35°C) can be quite uncomfortable. In 
the dry desert atmosphere, however, a temperature of 100°F 
(55°C), or even a few degrees higher, is hardly noticed. These 
high temperatures will be even more comfortable if the wind 
is blowing.

So, as you have read, the thermometer and your body do 
not always agree. “How hot is it?” depends upon a number of 
factors.
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the heat also easily escapes back into the atmosphere once the 

sun sets. Imagine a sweltering midafternoon temperature in 

the mid-120s°F (about 51°C) dropping to a teeth-chattering 

mid-20s°F (–4°C) that night. This world record, a 100°F (55°C) 

range in a single day, actually happened in Al Aziziyah, Libya.  

WINDS
Imagine water flowing down an incline—from higher ground 

to lower ground. Although it is less visible, air functions in 

the same way: It moves from areas of higher atmospheric  
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Finally, there is the temperature your body actually feels. 
The sensible temperature (or heat index) is influenced by 
humidity and wind. At high temperatures, it is much more 
comfortable when conditions are dry and air is moving. Under 
extremely humid conditions, temperatures in the upper �0s 
or lower �0s°F (30° to 35°C) can be quite uncomfortable. In 
the dry desert atmosphere, however, a temperature of 100°F 
(55°C), or even a few degrees higher, is hardly noticed. These 
high temperatures will be even more comfortable if the wind 
is blowing.

So, as you have read, the thermometer and your body do 
not always agree. “How hot is it?” depends upon a number of 
factors.
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pressure to areas of lower pressure. The moving air, or wind, can 

be affected by both large-scale and local pressure differences. 

As the air flows, it is also influenced by surface configuration, 

such as mountains or the presence (or lack) of vegetation. As 

you read previously, most deserts are areas of high pressure. On 

a global scale, wind blows out of the lower midlatitude high-

pressure system toward areas of lower pressure. Winds blowing 

toward the poles create the prevailing westerlies in both hemi-

spheres; those blowing toward the equator form the northeast 

trade winds in the Northern Hemisphere and southeast trade 

winds in the Southern Hemisphere. The Sirocco is a hot, dry 

wind that blows from the Sahara northward into southern 

Europe. The Harmattan, hot, dry winds blowing northeast 

or east from the Sahara Desert, bring similar conditions  

The Harmattan, a hot, dry wind, blows from the northeast and east 
from the southern Sahara Desert during the winter. The wind typi-
cally carries large amounts of dust, which is pictured here where a 
woman in the village of Youdiou, Mali, draws water from a well.
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to the west coast of Africa. Burans are cold, dry winds that blow 

from interior Asia during winter months. They can cause rapid 

and severe drops in temperature in warmer areas of the Black 

Sea and eastern Mediterranean. 

Most local winds blow in response to one or more of three 

conditions. To understand the origin of wind, two factors must 

be kept in mind. First, it is important to identify conditions 

that contribute to sharp differences in local temperatures and 

atmospheric pressure. Second, you must know that, at a local 

scale, high temperatures create low pressure and low tempera-

tures create high pressure. To understand local winds, then, 

all one needs to do is look for environmental conditions that 

create marked differences in temperature and pressure on a 

regular basis.

Anyone who has spent time along the seashore or in a 

mountain valley is certainly aware of the almost constant 

breezes that blow in these environments, particularly during 

the summer months. Respectively, these winds are known as 

land-sea breezes and mountain-valley breezes. Along a coast, 

the land becomes much warmer than the adjacent water dur-

ing the daytime. Low pressure, therefore, forms over land and 

high pressure over water, resulting in refreshing sea breezes 

blowing onshore. During nighttime, the pattern reverses: Land 

cools and water temperature remains constant, resulting in 

low pressure over the water and high pressure over land. This 

results in a land breeze. In mountains, cooler air at high eleva-

tion “flows” down slopes into the valley during the nighttime, 

creating mountain breezes. During the heat of the day, the val-

ley floor heats, overlying air expands, and expanding air rises, 

creating an upslope flow of air, or valley breezes. Both wind 

conditions are, of course, confined to those areas in which 

large water bodies or mountains are present. A third wind is 

the “dust devil,” those small, dancing, and harmless tornado-

like winds that are common to even midlatitude areas. They 

result from microthermal conditions and generally occur only 

during summer days. 

Weather and Climate of Arid Lands
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INFLUENCE OF THE WIND 
Much of the wind’s so-called influence on the conditions in a 

desert is overrated. Desert dust storms are not directly respon-

sible for deaths; they can and do, however, kill indirectly. In the 

desert Southwest of the United States, there have been numer-

ous accidents—including massive highway pileups resulting 

in many deaths—when people drive too fast into a blinding 

dust storm. But dust storms are actually much more common 

and severe in overgrazed steppe grasslands that border some 

deserts, than in the deserts themselves. The “sandblasting” 

effect of sand storms also is exaggerated. Vehicles driving into 

a sand storm can be severely pitted, with both glass and paint 

damaged. But the destruction is caused by the speed of the 

vehicle, rather than the movement of the sand itself. Although 

popular literature often attributes the origin of natural bridges 

and rock windows to the work of sand, this belief is without 

scientific basis. In fact, in a number of desert regions, petro-

glyphs (drawings done by humans on rock) have withstood 

thousands of years of exposure to windblown sand. 

This is not to say, however, that the wind does not greatly 

affect the conditions in a desert environment. Perhaps the 

most important aspect of desert winds is the role they play 

in evaporating moisture. It is extremely easy, for example, to 

become dehydrated when temperatures are high and the wind 

is blowing. The body perspires, but sweat does not accumulate 

because it evaporates immediately. On a dry, windy day, skin 

dries and flakes, and eyes dry out and burn, lips dry and crack, 

hair crackles with electricity, and body liquid is lost rapidly 

through dehydration. The use of body oil was very impor-

tant to ancient peoples for this reason, as lotions are to desert 

peoples today. 
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Geography of 
Land and Water
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Throughout the desert world, nature’s imprint dominates the 

landscape. Strange as it may seem, water is the primary force 

at work sculpting landforms in arid lands. To the keen eye of the 

geomorphologist (scientists who study landforms), telltale signs of 

water’s work appear almost everywhere. Water is also the single most 

important factor in human settlement and land use in desert regions. 

For thousands of years, oasis sites have served as magnets to human 

settlement. For reasons to be discussed in Chapter 5, many early civi-

lizations also emerged in desert oasis sites. Because they are so closely 

linked, land and water are the combined focus of this chapter. 

LANDFORM FEATURES 
Landform features and surface conditions of the land can combine 

to present obstacles, or offer potentials for human use. Throughout 

much of the world’s desert realm, plains, valleys, and plateaus 
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dominate the landscape. But there are also towering mountain 

ranges that rise like islands above the surrounding plains. In 

some respects, each of these landforms plays a more promi-

nent role in arid lands than elsewhere. River valleys and their 

fertile floodplains, in particular, play a very important role in 

the settlement and economy of desert regions.

Mountains and Plateaus
Highlands occur in most, although not all, desert regions. The 

Colorado Plateau sprawls across much of the desert Southwest 

of the United States, and numerous mountain ranges dot 

the deserts of northwestern Mexico and the western United 

States. In South America, the high and rugged Andes back 

the Atacama Desert, where in some places only a few miles of 

desert lie sandwiched between the Pacific Ocean and the tow-

ering mountains. In southern Argentina, the desert region of 

Patagonia lies on a plateau surface backed by the Andes to the 

west. The Atlas Mountain range rises more than 2 miles (3.2 

kilometers) above the Sahara Desert in northwestern Africa. 

Deep within the Sahara, the Ahaggar, Tibisti, and Aïr moun-

tains provide visual, temperature, and moisture relief to an 

otherwise hot, dry, desert plains landscape. Many mountains 

and plateaus create a complex pattern of relief in Southwest 

Asia. The deserts of inner Asia are ringed by mountains, some 

of which are among the world’s highest. Much of the Australian 

Desert is an uplifted plateau, broken in places by low moun-

tains. The Kalahari Desert is also a relatively flat plateau with 

scattered hills in Namibia. 

High elevations are of particular importance in desert 

regions for two primary reasons. First, temperatures cool 

(about 3.5°F per 1,000 feet increase in elevation, or 1°C per 

300 meters) with increasing elevation. In hot desert regions, 

mountains and upland plateaus therefore provide relief from 

the blistering heat of surrounding desert lowlands. For mil-

lennia, pastoral nomads have driven their flocks into high-

land areas during summer months. Today, many mountain  
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communities in the desert Southwest of the United States, such 

as Flagstaff, Arizona, and Santa Fe, New Mexico, are booming. 

Of even greater importance is the role mountains serve as the 

“faucets” that provide water for desert lands. Because of the 

orographic effect (explained in Chapter 2), mountains create 

conditions that allow them to be considerably moister than 

surrounding deserts. This water, in turn, eventually flows into 

the parched valleys below, creating oasis sites. Nearly all rivers 

flowing across desert landscapes have their origin in surround-

ing highlands. Some rivers, like the Nile and Indus, begin far 

beyond the deserts across which they flow.

Because of marked differences in both temperature and 

moisture, mountains offer a variety of environments for plants 

and animals. These varied habitats, in turn, shelter and sustain 

a considerable diversity of flora and fauna. Mountains, in fact, 

generally have a much greater variety of plants and animals 

than are found on adjacent plains and plateaus. Mountains 

and rugged plateaus can also serve as areas of safety and refuge 

for human populations. Throughout history, powerful civiliza-

tions or governments have sometimes forced smaller, weaker 

groups to abandon their customs and become part of the 

larger group. Occasionally those smaller groups have instead 

sought shelter in rugged lands, choosing to live in locations 

quite remote from other peoples. Living in near isolation from 

others allows these groups to retain much of their traditional 

culture, including language, religion, and customs. The Kurds, 

an ethnic group scattered across the rugged terrain of the 

Middle East and Southwest Asia, are one such group that chose 

isolation to preserve its identity.

Historically, mountains have been held sacred by many 

if not most desert cultures. Judaism, Christianity, and Islam 

each contain many references to important events occurring 

in mountainous locations. Some cultures even built their 

own “mountains.” For example, the ancient Egyptians built 

pyramids, and the members of several cultures in Central and 

South America built ziggurats, which are similar in shape to 

Geography of Land and Water
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the Egyptian pyramids, but have large steps climbing up the 

sides. In the modern world, many mountainous areas still hold 

on to their importance by being important centers of mining 

activity, recreation, and tourism. 

Plains and Desert Surfaces  
Most desert-dwellers, as is true for settlers in other environ-

ments, live on lowland plains. In fact, plains dominate desert 

surfaces throughout much of the world. Some plains are 

extremely fertile and highly productive agriculturally. Others 

are sterile, their soils rendered useless by extensive deposits 

of salts. A vast “sea of sand” is the stereotypical image of the 

desert surface held by many people. This, too, is yet another 

desert myth. 

Desert floors are composed of three types of surface: reg, 

hammada, and erg. These terms originally described different 

desert conditions in the Sahara, but today they are used in 

reference to surface conditions throughout the world’s deserts. 

Reg is the most common surface, covering perhaps two-thirds 

to three-fourths of all desert landscapes. This is a gravel sur-

face, formed by small stones that settle tightly together as sand 

and dust are blown or washed away. Through time, minerals 

drawn to the surface by evaporation form cement that binds 

the stones together. As sand blows across the desert floor, it acts 

like sandpaper, smoothing and polishing the gravel surface. 

When soil moisture evaporates, a dark, shiny mineral stain 

called “desert varnish” forms on the weathered rock pebbles. 

The smooth, solid sheet of dark-colored gravel can easily be 

driven across, hence the name for this surface in the United 

States—“desert pavement.” 

Hammadas are desert surfaces covered by large rocks or 

bare bedrock. This type of surface is particularly common in 

mountains, on plateaus, and at the base of uplands. Perhaps 

15 to 20 percent of the world’s desert surface is hammada. 

Because of its ruggedness, a hammada surface makes travel 

very difficult whether by animal or motor vehicle. 
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Ergs are sandy deserts. Although this desert surface has 

captured the popular imagination, their area is actually quite 

small, covering about 10 percent of the world’s desert landscape.  

Geography of Land and Water

Great Sand Dunes National Park in south-central Colorado is 
one of two large erg, or sandy, deserts in the United States. 
Pictured here is a hiker walking toward a massive sand dune 
near Alamosa, Colorado, shortly after Sand Dunes became a 
national park in September 2004.  
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The figure is much smaller in the American deserts, where 

sand covers no more than a scant 1 percent of the surface. 

Erg surfaces assume many forms, including sand dunes, sand 

sheets, and rippling sand seas. These features occur in loca-

tions where windblown sand is deposited. Dunes take many 

forms, from the crescent-shaped barkhans to massive sand 

seas characterized by a variety of complex dune forms. Some 

dunes in the Sahara Desert reach a height of nearly 500 feet 

(150 meters) and mountain-like ergs have ridges that can 

reach a height of 1,000 feet (300 meters). The southern inte-

rior of the Arabian Peninsula—an area known as the “Empty 

Quarter”—has the world’s largest concentration of erg surface. 

In the United States, two areas of erg desert stand out: the dune 

fields located just to the west of the Colorado River in south-

eastern California, and the Great Sand Dunes National Park in 

Colorado’s San Luis Valley. 

Erosion in Arid Lands 
Nowhere in the world is the work of moving water as an ero-

sional agent more evident than in desert landscapes. Canyons, 

natural bridges, rock windows, and countless other shapes 

attest to nature’s artistic ability. Certainly Arizona’s Grand 

Canyon, scoured over millions of years by the Colorado River, 

is one of the world’s most spectacular erosional features. In 

size, however, this magnificent feature is dwarfed by Mexico’s 

Cañon del Cobre (Copper Canyon), a huge trench scoured 

into the Sierra Madre Occidental. 

A typical desert landscape might be one of highlands 

bordering a large basin. At the foot of the mountain (the pied-

mont), alluvial fans are formed where streams flowing from 

the highlands deposit debris in the shape of a fan. When joined 

together, the fans form a bajada slope, a gentle slope often cov-

ered with fertile soil and occasional freshwater springs. Because 

of these favorable conditions, many desert cities are located at 

the foot of mountain ranges. At its lowest elevation, the basin 

(bolson) itself will often have interior drainage. In the absence 
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of outflow, a salt accumulation builds up such as on the floor of 

the Great Basin and Bonneville Salt Flats in Utah and Nevada. 

DESERT SOILS
Soils may not seem interesting at first, but our lives depend 

upon them. Increasingly, much of our citrus fruit and winter 

vegetables come from the Colorado-Sonora Desert region and 

huge farms in Southern California, Arizona, and northwestern 

Mexico. As you have seen, the great majority of desert surfaces 

are covered by gravel, large rocks, or sand. Fertile soils only 

occur in limited areas such as the lower reaches of bajada 

slopes and in river valleys. In both locations, the soils are of 

alluvial origin, that is, silt deposited by moving water. Desert 

soil is rich in soluble minerals. In humid climates, much of 

the mineral content is drawn out of the soil. Because of arid-

ity, this is not the case in deserts. Some scientists believe that 

the world’s first farmers planted crops in the fertile soils of the 

Nile Valley and in the region known as Mesopotamia, the land 

between the Tigris and Euphrates rivers in Iraq. Fortunately, 

because so much desert soil is the result of stream deposits, 

many areas of alluvial soils also have a reliable water source. 

These two elements, with the added benefits of long, hot 

growing seasons, combine to form some of the world’s most 

productive agricultural landscapes. 

WATER FEATURES
Nowhere in the world is water more scarce, and hence more 

precious, than in desert lands. Where land lays parched, plant 

and animal life (including human life) is scant to nonexistent. 

On the other hand, where ample freshwater is present—by 

either natural or artificial means—the desert blooms with 

productivity and human habitation. For thousands of years, 

the valleys of the Nile, Tigris, Euphrates, and Indus rivers 

have supported some of the world’s highest population den-

sities. Population growth and the dawn of early civilizations 

were supported by very productive alluvial soils and thriving  

Geography of Land and Water
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irrigated farming. In the Americas, development came much 

later. But early native cultures in the Southwest boasted excel-

lent farmers and today the Colorado and Rio Grande rivers are 

lifelines that support both agriculture and millions of people. 

An oasis is a location in an arid land where good water is 

available. Some oases are natural, such as river valleys, springs, 

or groundwater that can be brought to the surface by wells. 

Others are artificial, in the sense that they exist only because 

water is diverted from some distant source. Increasingly, desert 

cities such as Las Vegas, Phoenix, and Tucson are able to grow 

While drilling for oil in the desert of southern Libya in the 
1�50s, drillers made an amazing discovery: A huge fresh-
water aquifer lies deep beneath the surface of the Sahara 
Desert. As yet, this discovery has not led to a rush into the 
desert interior. It has, however, contributed to what some 
observers claim to be the world’s largest and most costly 
engineering venture, Libya’s Great Man-Made River Project. 
Built by the Libyan government at a cost equivalent to $25 
billion in U.S. currency, the aqueduct brings groundwater 
from the heart of the Sahara Desert in the southern part 
of the country northward to the heavily populated coastal 
region. No wonder that Libya’s president, Muammar al-
Qaddafi, calls the project the “Eighth Wonder of the World.”

Begun in 1��4, the project draws water from 1,300 
wells, most of which are more than 1,600 feet (500 meters) 
deep. The aqueduct is made from a concrete pipe that is 
13 feet (4 meters) in diameter, which runs underground 
for about 2,500 miles (4,000 kilometers), including its 
branches. Each day, the huge pipeline transports enough 
water to thirsty coastal farms and cities to cover one square 
mile of land to a depth of one foot. 

Water from the Sahara Desert?
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only because of water being diverted from a distant source—

the Colorado River. 

The water resources of desert lands include a surprisingly 

large number of seas and gulfs, rivers and streams, lakes, and 

groundwater supplies. Where they occur, they are of great 

importance. Large water bodies influence climate, moderating 

temperatures and increasing atmospheric moisture (including 

humidity that make hot weather seem even hotter). Surface 

water bodies also are important economically. Fish and other 

aquatic resources have long been important to many coastal 

peoples. For thousands of years, the Nile River, Red and 

Arabian seas, Persian Gulf, and other water bodies have been 

important shipping lanes. The Nile River and the Red Sea were 

linked by a canal in about 1900 b.c., nearly four millennia 

before the opening of the Suez Canal. 

Seas and Gulfs
Historically, the Mediterranean Sea, Red Sea, Gulf of Aden, 

Persian Gulf, and Arabian Sea were the focal points of world 

transportation, trade and commerce, and cultural exchange. 

Phoenician and Arab navigators were legendary in their brav-

ery, skill, and accomplishments. To early Spaniards, the Sea of 

Cortéz (Gulf of California) was of early interest, too. 

Four inland seas are of particular interest, each for a differ-

ent reason. The basin of the Caspian Sea may contain one of 

the world’s greatest untapped stores of petroleum. Some other 

water bodies, particularly those in the Middle East, also lie over 

some of the world’s major petroleum deposits. 

East of the Caspian, in the Kyzyl-Kum Desert, lies one of 

the world’s most environmentally degraded water bodies, the 

Sea of Aral. Water from the Amu Darya and Syr Darya rivers, 

which flow into the Aral, was diverted for agricultural use in 

the middle years of the twentieth century. A flourishing agri-

cultural economy based upon irrigated cotton thrived, but the 

Sea of Aral withered almost entirely away. 

The Dead Sea occupies a deep trench located on the bor-

der between Israel and Jordan. Its shoreline, at 1,339 feet (408 

Geography of Land and Water
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meters) below sea level, is the lowest point of dry land on 

Earth’s surface. Water from the Jordan River, which flows into 

the Dead Sea, is increasingly used for agricultural and domes-

tic purposes. As a result, the salty water body continues to drop 

in level—nearly 40 feet (12 meters) in the past 50 years. 

Finally, few Americans know that we have our own inland 

sea—the Salton Sea. In 1905, the Colorado River jumped its 

banks and flowed to the northwest into Southern California’s 

Imperial and Coachella valleys, which lie more than 200 feet 

below sea level in places. The water of the Salton Sea (as its 

name suggests) is salty. It is also heavily polluted by agricul-

tural runoff that finds its way to the sea. As a result, this water 

body in the desert has not attracted much in the way of settle-

ment or successful economic development. 

Located between the countries of Kazakhstan and Uzbekistan in 
Central Asia, the Aral Sea was once the world’s fourth-largest lake. 
Today, the lake is more than half its original size, largely due to 
the diversion of the Amu Darya and Syr Darya rivers. Pictured here 
is a Kazakh villager, in 2005, collecting water from a well in an 
area that once formed the bed of the Aral Sea. 
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Rivers
Rivers, where they flow reliably, are the lifelines of desert 

regions. The most important are exotic streams, which are rivers 

that originate in wetter areas and flow into and across the arid 

lands. For thousands of years, they have played an extremely 

important role in the economy, settlement, population, and 

trade within arid regions. The Nile, Tigris and Euphrates, and 

Indus rivers all begin their journeys outside of the deserts 

through which they flow. And each river-formed, ribbon-like 

oasis has long been an important hearth of civilization. 

The Nile holds the distinction of being the world’s lon-

gest river, stretching 4,249 miles (6,825 kilometers) from its 

source in equatorial Africa to its mouth in the Mediterranean 

Sea. Although much smaller than the Nile, the Jordan River 
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Southern California’s Salton Sea was formed during the first 
decade of the twentieth century, when the Colorado River jumped 
its banks and flowed westward into the Imperial Valley. The floor of 
the inland water body lies about 2�0 feet (�2 meters) below sea 
level and occupies a basin of interior drainage.
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is extremely important to the millions of people living in its 

drainage basin. The river drains portions of Lebanon, Syria, 

Israel, and Jordan before it flows into the Dead Sea. Waters 

of the Jordan are not only hotly contested by the countries 

through which the river flows, but they are becoming increas-

ingly polluted and of diminishing flow. Farther east, major 

sources of the Indus River lie in Kashmir, an area fought over 

by India and Pakistan. Were India to gain control of the region 

and divert the headwaters of the Indus into its own desert 

region, it would spell disaster for Pakistan. 

The Nile is the only river that crosses a part of the Sahara 

Desert. The Great Bend of the Niger does stretch northward 

into the southern Sahara, though. Elsewhere, most streams—

as is characteristic of local watercourses throughout the desert 

realm—are intermittent. They flow seasonally, or in many 

cases, only briefly after periods of rain. Such streams go by 

various names, including dry wash (English), arroyo (Spanish), 

and wadi (Arabic). These are the seemingly harmless channels 

in which flash floods occur. In 1922, for example, a flash flood 

surging down a wadi flowing from the Ahaggar highlands in 

the central Sahara swept away the Algerian oasis settlement of 

Tamanrasset. 

Rivers have played a negligible role in historical settlement 

and economic development in the desert lands of southern 

Africa, Australia, and the U.S. Southwest. In coastal Peru, how-

ever, small streams across the Atacama Desert en route from 

their Andean headwaters to the Pacific Ocean have played a 

very important historical role. Here, agricultural civilizations 

have thrived for at least five thousand years. 

Lakes 
An estimated 90 percent of the world’s lakes were created by 

glaciation, but very little of the desert world was glaciated. As 

a result, there are relatively few natural freshwater bodies of 

any size or importance in the world’s desert lands. No per-

manent natural lakes of importance occupy the desert lands 



45

of Australia, or the Americas, but there are a few elsewhere. 

Among the most prominent lakes of Southwest Asia are the Sea 

of Galilee, the aforementioned Caspian Sea (technically a lake), 

the lakes and marshes of Mesopotamia, and a number of small 

water bodies in eastern Turkey, Iran, and Afghanistan. The 

small Sea of Galilee holds historical and religious significance 

because of its association with Jesus Christ’s teachings. Today, 

it is a key link in Israel’s national water program. 

Geography of Land and Water

Lake Chad, located on the southern margin of the Sahara Desert 
and bordered by the countries of Cameroon, Chad, Niger, and 
Nigeria, is thought to be the remnant of an inland sea. This image 
from space was taken by the space shuttle Discovery in 1��� and 
shows the shrinking water level of the lake. 
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Africa is home to two of the world’s strangest lakes: Lake 

Chad, located on the southern margin of the Sahara Desert, 

and the Okavango Delta in the Kalahari Desert. Although 

both lakes occupy basins of interior drainage—hence, should 

be saline—they are freshwater bodies. This seemingly impos-

sible condition long puzzled scientists. Now, however, it is 

known that water does, indeed, flow outward from the lakes, 

but it flows underground into vast aquifers, or water deposits. 

Neither lake supports much in the way of settlement or eco-

nomic development. 

All of the world’s desert lands have temporary or intermit-

tent lakes. Regionally, they are identified by many local terms 

such as shott (Arabic) and playa (Spanish). Some are quite 

large. In humid lands, basins tend to fill with water to become 

lakes. In arid lands, however, most basins do not fill with water, 

at least not permanently. After periods of precipitation, water 

may accumulate in a basin, but it is soon lost to evaporation 

or seeps into the ground. Australia, for example, has dozens of 

“here today, gone tomorrow” lakes, some that occupy hundreds 

of square miles after rains fall, only to soon disappear. Salt 

deposits accumulate on the floor of these basins. Therefore, 

they are of little value in terms of recreation or farming. Some 

do, however, yield valuable deposits of various salts and borax, 

as well as potassium, an important metal. 

During the ice age, many of the world’s basins did contain 

large freshwater lakes. Much of the Great Basin in the United 

States, for example, was covered by Lake Bonneville, whose 

largest remnant is today’s Great Salt Lake. When the lakes 

dried out, they left deep deposits of salt, as on the Bonneville 

Salt Flats that stretch between Utah and Nevada west of Salt 

Lake City. 

Certainly one of the most interesting of all desert lakes is 

Lop Nor, the “Wandering Lake” in western China’s Takla Makan 

Desert. Early travelers along the trade routes that linked China 

and the eastern Mediterranean referred to a lake that would 

vanish. Centuries later, even Marco Polo commented on the 
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strange appearance and disappearance of Lop Nor. It was not 

until the 1930s that Swedish explorer Sven Hedin found the 

answer to the 2,000-year-old mystery. As happens with many 

rivers, including the Hwang He in China and both the lower 

Colorado and Mississippi rivers in the United States, they often 

change their course. The river that fed the lake in one basin 

would eventually shift its course, only to flow into another 

basin and create another water body. 

Groundwater 
Groundwater also sustains desert oases and therefore settle-

ment and economic development in many locations. In the 

ground, water occurs in two types of aquifers. Some are shal-

low, located just beneath the surface of river valleys, basins, 

and alluvial fans at the foot of mountains. These aquifers fluc-

tuate rapidly in response to local precipitation and water with-

drawal. In some locations, huge aquifers exist, often at a depth 

of a thousand or more feet (300 meters). Water in these depos-

its may be thousands of years old, having been stored during 

more humid periods of the ancient ice age. In some locations, 

water reaches the surface naturally as springs. Elsewhere, it is 

accessible only by digging or drilling wells. In North Africa 

and the Middle East, subterranean aqueducts called qanats, 

have carried water to oasis communities and fields for several 

thousand years. 

As populations, farming, and other consumers of water 

expand, pressure on all arid land water supplies increases. 

Much of the American Southwest would wither away were it 

not for aquifers and massive water storage and projects involv-

ing dams, reservoirs, aqueducts, and canals. In many parts of 

the desert realm, water supplies are experiencing rapid decline. 

When this occurs, oases are no longer able to support their 

populations, or the agricultural activity upon which people 

often depend. Clearly, water is the key to survival in arid lands. 

In the following chapter, you will learn how plants and animals 

are able to survive in harsh desert conditions. 

Geography of Land and Water
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The Desert 
Ecosystem

Many people hold an image of a desert landscape empty of plant 

and animal life. Yet for the vast majority of arid lands, this, too, 

is a myth. Most deserts are alive with flora and fauna. Unlike more 

humid environments, however, most organisms are quite small. A 

full-grown vine may spread only inches, and flowers of a plant in 

bloom may reach no higher than your ankle. Many animals are noc-

turnal, which allows them to avoid the scorching temperatures in the 

daytime. One thing all desert plants and animals share in common is 

the ability to survive conditions of extreme heat and aridity.

RUNNING AN ENVIRONMENTAL  
OBSTACLE COURSE
Ecology is the study of interrelationships that exist in how organ-

isms adapt to the environments in which they live. Each life-form 

has a habitat, the natural environment to which it is adapted. Very 

few life-forms are able to survive in all of Earth’s ecosystems. Life 
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abounds in areas such as the wet tropics, where conditions 

remain hot and humid throughout the year. With so few envi-

ronmental challenges, it is little wonder that tropical lands are 

home to perhaps 80 percent of all plant and animal species. 

Polar and desert regions, on the other hand, put severe limits 

on flora and fauna alike. In deserts, plants and animals that are 

not adapted to the region’s lack of moisture, extreme tempera-

tures, and other challenging environmental conditions simply 

cannot survive. As is true in polar lands, too, the number of 

desert species is somewhat limited. 

Plants and animals do not arrive in a harsh environment 

and then adapt to its extreme conditions. Rather, they already 

possess traits that make survival possible before they even 

reach a new and more demanding environment. Think of it 

as an obstacle course in which each new station or activity is 

increasingly difficult. Very few people are able to get past all the 

challenges to reach the finish line. The ones who do finish were 

already athletic at the beginning—they didn’t become more 

skilled as the course went on. So it is with plants and animals 

and their natural habitats. 

In the region around the equator, nature’s obstacles offer 

few challenges that are very easily overcome. Moving away 

from the wet tropics, however, plants and animals begin 

to encounter environmental barriers to which they are not 

adapted. As conditions become increasingly difficult, fewer and 

fewer plants and animals possess the traits needed to survive. 

In essence, they “drop out” of the journey through Earth’s envi-

ronmental obstacle course. By the time the end of the course is 

reached—the desert, in this example—very few species are able 

to successfully meet the challenges imposed by nature. For arid 

environments, these conditions include temperature extremes, 

a shorter growing season, a sharp decrease in and reliability of 

moisture, as well as other limiting factors. Those species who 

complete the course (reach the desert) are those plants and 

animals that already possessed one or more traits that make it 

possible for them to survive under harsh desert conditions. 
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DESERT PLANTS
When you think of “typical” desert vegetation, what comes to 

mind? Typically, many different kinds of cactus pop into view. 

If this is your image, it may come as a surprise to learn that 

cacti are both indigenous (native to) and endemic (restricted 

to, at least under natural conditions) to the North American 

deserts. And the best-known cactus of all, the saguaro (sah-

war-o), only grows in a very small area of southern Arizona 

and adjacent Sonora, Mexico. 

All desert plants possess one or more properties that 

allow them to survive under conditions of limited and unreli-

able moisture. Some of the more common traits include the 

following:

 n Root systems: Many desert plants have root systems 

that reach deep into the earth to seek moisture, some to 

depths of more than 200 feet (60 meters). In order to take 

advantage of surface moisture after a light shower, how-

ever, they also have roots that stretch sideways very near 

the surface. 

 n Annuals with very short life cycles: Many non-woody 

(without bark), seed-bearing plants have a very short life 

cycle. After a shower, some seeds can begin to grow into 

new plants within a matter of days. Some plants grow, 

blossom, and sow their seeds within several weeks. A 

beautiful carpet of flowers can turn into a barren land-

scape in a matter of days. 

 n Seeds can hold onto their growing power for long peri-
ods of time: In the Atacama Desert, many years can pass 

without a drop of rain. Yet when rain does fall, sleeping 

seeds burst into life. Seeds taken from ancient Egyptian 

tombs, thousands of years old, have germinated when 

placed in moist soil! This ability to last allows plants to 

survive extremely long periods of drought. 

 n Plant size and structure: Most desert plants are small 

and grow close to the ground. Small plants require little 
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moisture to survive. Growing close to the ground protects 

them from the drying effects of the wind, thereby reduc-

ing water loss. 

 n Spacing: In order to reduce competition for scant mois-

ture supplies, plants tend to be scattered. Actually, this 

characteristic is a “survival of the fittest” competition. 

Once a plant becomes established, its root system is able 

to deny water to newly sprouted plants. Some plants also 

discharge toxins that limit competing plant life. 

 n Retain moisture: Some species are able to hold moisture 

in pulpy branches, stems, or trunks. After a period of pre-

cipitation, a saguaro cactus can store up to 2 tons, or 470 

gallons (1,800 liters), of water! These giants of the desert 

the Desert ecosystem

The large tree-sized saguaro cactus is native to only a small por-
tion of southern Arizona and northern Mexico. Saguaros can live 
up to 200 years, but because they grow and propagate very slowly, 
they are considered endangered. 
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Southwest also can lose up to 80 percent of their weight 

through dehydration and still survive. Most cacti, includ-

ing the barrel cactus, have some means of storing water.

 n Leaves: Most desert plants have small, thick, “waxy,” furry 

leaves, and some have leaves that fold up or turn their 

backside toward the sun during the heat of the day. Each 

of these characteristics reduces water loss. 

 n Protective traits: In order to avoid damage or destruction 

by grazing animals, many desert plants have disagreeable 

traits that make them either bad-tasting or difficult to 

eat. Some are bitter, or even poisonous. Others are tough, 

have rough or sharp leaves, and are well armed with 

thorns. 

Plant Ecology 
Visitors to desert lands may be surprised by the great differ-

ences in vegetation that covers the ground from place to place, 

often within short distances. Desert flora are keenly adapted to 

those environmental conditions in which they are best able to 

survive. Minor and seemingly insignificant differences in habi-

tat make a huge difference in where certain plants are found. 

Plants respond to such environmental conditions as slope, 

exposure to the sun, elevation, the courses of dry streams, 

and even large rocks that provide shade. No matter where it is 

located, each species has found a home based on such factors 

as moisture, temperature, soil, or some other environmental 

condition.

On the desert floor, a narrow ribbon of bright green may 

wind across the landscape, nourished by the invisible moisture 

in the earth beneath a dry streambed. Nearby, the north- and 

south-facing slopes of a small hill have quite different forms of 

plant life. Salt-tolerant species such as tamarisks encircle the 

salt-encrusted floor of the dry lake occupying the lowest por-

tion of the basin. Elsewhere on the desert floor, various species 

of arid land trees thrive. In the American Southwest, mesquite, 

palo verde, and ironwood dominate the wooded landscape, but 
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there are other species as well. Upslope, where conditions are a 

little wetter, grasslands replace the typical desert flora. A short 

trip into the mountains reveals a thriving forest of pine and 

aspen trees, and other species. (Arizona in fact is home to the 

world’s largest ponderosa pine forest.) 

THE HUMAN IMPRINT ON DESERT 
LANDSCAPES
No landscape remains forever unchanged, and desert lands 

are particularly fragile. In New Mexico, 150-year-old wagon 

tracks from pioneers traveling the Santa Fe Trail are still clearly 

etched into the land. Modern recreational vehicles are taking 

a tremendous toll on vegetation in the southwestern United 

States, turning plant-covered terrain into sandy desert surfaces. 

Surprisingly, a period of ample rainfall can be a desert’s worst 

enemy. In previous chapters, you read about the destruction 

of flash floods and erosion in arid lands. Unusually wet con-

ditions can cause a seemingly barren desert to burst into life 

with a carpet of grass and other plant life. Once the vegeta-

tion dries out, however, it is in danger of burning. Desert fires 

have altered the vegetation in many desert locations, including 

those in the United States.

Closely related to naturally occurring desert conditions is 

a process called desertification, which is the creation of deserts 

through human action. The process is most common to desert 

fringe areas, those areas that receive 10 to perhaps 15 or even 

20 inches (25 to 50 centimeters) of precipitation a year. Here, 

conditions are moist enough to allow grassland vegetation, 

grazing, and even dry-land farming. During wet years, human 

populations prosper. When the inevitable drought period 

returns, however, grasses wither, crops die in the field, and 

water holes dry out. What once was productive land can turn 

into a barren desert landscape. This happened in the interior 

of the United States during the Dust Bowl era of the 1930s. 

During the 1970s, desertification brought disaster to the Sahel, 

a belt of land immediately south of Africa’s Sahara Desert that 

the Desert ecosystem

(continues on page 56)
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For thousands of years, camels were immensely important to 
desert life. Imagine the nineteenth-century American West 
without horses; to desert dwellers in Asia, and later in North 
Africa, the camel was of equal if not greater importance. Few 
animals are better adapted to arid conditions. Camels are well 
known for their ability to go long stretches of time without 
water. They are able to “load up” with 20 to 25 gallons (about 
�5 to �5 liters) of water at a time and to dehydrate up to 30 
percent of their body weight and still function. During the cool 
season and with good grazing conditions, these amazing ani-
mals can go up to two weeks without taking a drink. If working 
during the hot season of the year and if grazing conditions are 
poor, the time is cut in half, to about one week.

The camel has other features that make it ideally suited to 
the desert. Its hump stores fat that provides energy during pro-
longed periods when little food is available. Its feet are pad-
ded, for walking across sand or loose dirt. The camel’s eye has 
a transparent membrane to protect against windblown sand. Its 
lips are very tough, so it can eat coarse vegetation.

Camels are native to Asia. They did not enter North Africa 
until sometime during the first millennium b.c. There are two 
types of camels: the single hump dromedary of Arabia and 
Africa and the double hump Bactrian, common to the deserts 
of southern and Central Asia. How can one ever remember 
which is which? It is simple if you remember this: Turn D and 
B on their backs, and you get one hump and two humps! Here 
is a hint to remember which region they each come from: Only 
the double hump Bactrian has the letter “c” in the name, and 
China has more camels than any other country.

Camels were introduced into the deserts of the American 
Southwest by Jefferson Davis in the mid-1�50s. He thought 

Camels
Ships of the Desert 

that they would be an ideal replacement for horses in the des-
ert that stretched from western Texas to the California gold 
fields. His experiment was short-lived. The animals’ padded 
feet were well suited to sand, but not to sharp rock. Many of 
the animals were simply turned loose. Wild camels were seen 
roaming the deserts of western Texas and southwestern Arizona 
until at least the end of the nineteenth century. The hardy 
beasts also were introduced into the Australian desert during 
the last half of the nineteenth century. At one time, their pop-
ulation reached 300,000 and today perhaps 200,000 remain 
wandering around the country’s desert landscape.

Camels have inhabited Africa since the first millennium b.c. and are 
well adapted to arid conditions. Thanks largely to their ability to store 
fat in their humps and up to 20 to 25 gallons of water within their 
body, they can go long periods without eating or drinking. 
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stretches across almost the entire continent. Crop and grazing 

lands turned to dust, millions of people were forced to leave, 

and animal herding all but died out in the region. Only now, 

decades later, is the land beginning to be restored to its previ-

ous level of productivity. 

DESERT FAUNA
Traditionally, animals have been of greater importance to the 

people of the desert and polar realms than to any other human 

settlements. Animals provide milk and meat; hides are used 

for clothing, shelter, containers, and other useful objects; large 

animals provide mobility; animals are a medium of exchange; 

and in desert lands where wood is scarce, dried animal “chips” 

(dung) are used for fuel. Just like plants, though, all desert ani-

mals must be well adapted to conditions of extreme aridity and 

scorching heat. Perhaps the best known of all desert animals is 

the camel: the famed “Ship of the Desert.”

Most desert fauna possess some means of conserving 

moisture. It may be by getting moisture from eating plants or 

insects. Some insects have a watertight outer shell that reduces 

water loss, making them good sources of water for insect-eat-

ing animals. Other animals, like the desert snail, can remain 

dormant for several years before being revived by rainfall. 

Many larger animals simply take advantage of available shade. 

A number of desert animals are nocturnal, coming out only at 

night when conditions are much cooler. 

Each of the world’s deserts has its own unique population 

of fauna. All deserts have herbivores (plant-eating animals) 

and carnivores (meat-eating animals). And no desert is with-

out its share of reptiles, birds, and insects. Flies and mosquitoes 

(including those that transmit diseases such as malaria) are a 

nuisance to everyone. Other unwelcome pests include scorpi-

ons, centipedes, various spiders, and ticks and lice. Deserts may 

bring to mind venomous snakes and lizards. They of course do 

exist, but are no more numerous or threatening than in many 

other environments. 

(continued from page 53)
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Domesticated Animals
The desert areas of Southwest Asia and the surrounding steppe 

grasslands made up perhaps the world’s earliest and most 

important hearth of animal domestication. About 10,000 to 

12,000 years ago, humans began one of history’s most impor-

tant experiments—controlling the reproduction of plants and 

animals. Animals, of course, had been hunted for hundreds 

of thousands of years. But through the process of domesti-

cation—the taming of wild animals—many uses other than 

meat and hides became possible. Eventually, animals could be 

milked, ridden, and used to carry loads, pull vehicles, and plow. 

Smaller animals such as sheep could provide a constant supply 

of wool. Of the traditional farm and ranch animals, sheep and 

goats were the first to be domesticated. Horses, camels, oxen, 

and yaks soon followed. We don’t have any record, however, of 

when dogs were first tamed. The importance of domesticating 

all of these animals will be discussed in the next chapter.

the Desert ecosystem
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Native Cultures

Cultural geographers are fascinated by the way people live in 

groups. We are interested in knowing more about different 

worldviews and belief systems. The tools and techniques employed 

by a culture as it etches its imprint on the landscape are the building 

blocks of geographic study. So, too, is gaining an understanding of 

the ways in which various cultures use natural resources and how 

they make a living and distribute their wealth. In this chapter, you 

will learn about the traditional ways of living practiced by desert-

dwelling peoples throughout time. Our focus is on the region’s his-

torical and cultural geography.

In previous chapters, you learned many of the myths that are 

associated with arid environments. As you might suspect, there 

are misconceptions about desert peoples as well. No myth is more 

widespread than the belief that all desert peoples are either nomads 

herding animals, or farmers living in oasis settlements. In reality, 

no more than about 10 percent of desert dwelling people have ever 
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practiced a nomadic lifestyle. In fact, herds of domesticated 

livestock were initially limited to the deserts of Central and 

Southwest Asia and much later to the Sahara. This means that 

five of the world’s eight great desert regions didn’t even have 

animals to herd; therefore, there could be no people herding 

them. The same holds true for farming. The Middle East and 

coastal Peru were the only arid lands that developed a tradition 

of oasis farming, although eventually the practice of irrigated 

farming also spread to some North American desert peoples. 

As is true of traditional cultures worldwide, it is impos-

sible to stereotype a distinct “desert culture.” People, after all, 

are not mere putty in the hands of Mother Nature! As is true 

of people living in all of Earth’s other environments, it is their 

culture—their traditions, aspirations and needs, tools and 

skills, knowledge, and other traits—that determines how they 

live. Through time, desert lands have been home to both the 

world’s most advanced cultures and to some of the least tech-

nically developed. 

When studying traditional societies, geographers often 

classify peoples by how they survive or earn a living—such as 

hunting and gathering, or traditional farming or herding. As 

cultures continued to become more complex, some early peo-

ples also became village dwellers, and villages often grew into 

cities. Urban life differs greatly from country living, including 

the demands it places upon members of urban society. These 

are the basic cultural patterns and practices around which this 

chapter is organized. As you learn more about these traditional 

societies and their ways of living, there is one very important 

thing to keep in mind. “Education,” it can be said, “is learning 

to survive.” Imagine yourself suddenly being stranded, alone, 

in the middle of some remote desert region. No sign of human 

life is anywhere to be seen. There is no food or water in sight, 

temperatures are scorching, and you have no modern tools, 

weapons, or containers. How long do you think you would 

survive? (Quite probably less than 36 hours.) The traditional 

cultures discussed in this chapter have lived under these  
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conditions for thousands of years, and by their standards they 

have lived quite well. All cultures must be judged solely in the 

context of how well their way of living serves them. Words like 

“primitive” have no place in the vocabulary of a geographer. 

TRADITIONAL HUNTING  
AND GATHERING PEOPLES
At first, of course, all of the world’s population was just try-

ing to survive. People practiced an economy based on hunting 

or gathering (and in some places, fishing). With the dawn of 

plant and animal domestication that happened some 10,000 

to 15,000 or more years ago in several locations, that earlier 

way of life began to change. Deserts, of course, were challeng-

ing environments. People either had cultures adapted to desert 

life, or they were unable to survive there. Most people avoided 

the desert environment entirely. Non-desert dwelling peoples 

tended to shun the desert simply because their culture was 

poorly equipped to allow their survival in this extreme envi-

ronment. Some desert peoples, therefore, lived in isolation not 

only from other humans, but also from new ideas. As a result, 

many desert cultures held on to very traditional folkways, or 

practices, until modern times. Several Native American groups 

of the Colorado-Sonora Desert had not yet developed farm-

ing methods when the first Europeans arrived in the region. 

Neither farming nor herding were practiced by native peoples 

of South America’s Patagonian Desert, Africa’s Kalahari Desert, 

or the desert region of Australia until recent times, either. 

Seri Indians 
In the North American desert, some tribal groups gathered 

nuts and other seeds and hunted. One of the most interest-

ing of these traditional peoples is the Seri, a small tribe living 

along the shores of the Gulf of California in the Mexican state 

of Sonora. Numbering only a few hundred, as late as the mid-

twentieth century, the Seris lived mostly by gathering plant 

materials and hunting huge sea turtles in the gulf. They lived in 
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simple shelters, had no domestic animals other than dogs, and 

knew nothing about farming. Seri women had to walk many 

miles to a source of freshwater. Only a rough desert trail linked 

these remote people to the outside world. It is little won-

der that a half-century ago, some anthropologists suggested 

that the Seris were the least-advanced culture in the Western 

Hemisphere (in a material and technological sense). 

During the 1950s, things began to change—and change 

dramatically—for the Seris. Within the short span of several 

years, outside “helpers” discovered the Seris’ many “needs.” 

First, a well was drilled in their settlement that provided a 

reliable supply of freshwater. Women no longer had to spend 

much of their day fetching water from miles away. With their 

newly gained easy access to water, the Seris were taught how 

to irrigate and raise crops. Then an electrical generator was 

installed to provide light and refrigeration to preserve turtle 

meat. To reduce the Seris’ isolation from the rest of the world, 

an improved road was built that linked their settlement to 

Hermosillo, Sonora’s capital city located about 75 miles (121 

kilometers) inland. As though a dam had burst, the Seris sud-

denly found themselves flooded by strange outsiders and their 

many influences. But this was just the beginning. 

Previously isolated, all but unknown, and extremely tradi-

tional in their way of life, the Seris found themselves inundated 

by people and things with which they had no understanding or 

prior experience. Some outsiders were simply curious, others 

came as tourists, and sport fishermen from far and wide were 

drawn by the lure of gulf fishing. The government, which previ-

ously had paid little if any attention to the Seris, made it a require-

ment for their children to attend school. Missionaries came in 

hope of converting the Seris to Christianity. With refrigeration 

and improved access to markets, the Seris soon began to make 

money selling turtle meat to restaurants. Almost overnight, 

this discovery catapulted the tribe from a folk economy based 

on bartering and survival to one based on cash (sales, income, 

and purchases). With the new demand for turtle meat, the Seris  
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realized that their catch could be increased by using motorboats, 

which, of course, required not only the purchase of the motors, 

but also new boats and fuel. Outsiders also introduced sexually 

transmitted diseases, drugs, and alcohol, which soon began to 

take a terrible toll. The Seris found themselves caught up in a 

whirlwind of change for which they were not prepared. 

Within a decade, the Seri Indians of coastal Sonora, 

Mexico, found themselves part of the modern era—a cultural 

leap that many other cultures experience over a span of cen-

turies. In the process, it took less than a generation to all but 

destroy the Seris’ traditional way of life. Each week, more out-

siders and outside influences arrived in the area than had pre-

viously visited during the span of a decade. And these outsiders 

were as different as if they had come from another planet. 

Spanish and English had to be learned. The Seris’ folk religion, 

the very foundation of their belief system, was shattered as it 

was challenged by Christianity. Centuries of folk wisdom that 

had made their survival possible began to vanish, replaced by 

enforced formal education that had little application to the 

demands of local living. As the young learned “outside” skills, 

they began to yearn for a new and more exciting way of life in 

Hermosillo and elsewhere.

Ultimately, Seri culture was lost; it was swept away by a 

flood of change imposed upon it by well-meaning outsiders. 

Are the Seris (and many other traditional cultures that have 

suffered a similar fate) better off now than they were before 

their traditional way of life was shattered and replaced by 

“European ways”? That is a very difficult question to answer 

and it is not one that anyone is really qualified to make.

What happened to the Seris has, in various ways, changed 

nearly all traditional cultures. Most Bushmen (!Kung) tribes-

men of the Kalahari, Aborigines of Australia’s desert outback, 

and hunters of Patagonia also have been drawn into modern 

life during recent decades. Traditionally, however, their cul-

tures were very finely adapted to the small offerings of the 
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environments they called home. Their ability to seek, stalk, 

and kill game was absolutely amazing. As trackers, they had 

no equals. They knew where to find water and what plant 

foods could be found during various seasons of the year. Their 

material possessions were meager, and their formal “textbook” 

knowledge was nonexistent. Nonetheless, they were brilliant 

in terms of surviving in some of the world’s most challenging 

environmental conditions. 

PASTORAL NOMADISM
Many people incorrectly think that nomads are the “typical” 

inhabitants of arid lands. Pastoral nomads are tribal peoples 

who go from place to place following their flocks. The kinds of 

animals that are herded vary by location, but they can include 

camels, horses, oxen, and donkeys, as well as sheep and goats. 

Each of these animals was domesticated in the Middle East; 
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Bushmen, such as these members of the Khomani tribe, have 
inhabited southern Africa’s Kalahari Desert for millennia. The 
Khomanis survive by following seasonal migration routes that lead 
them to food and water sources. 
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hence, nomadism began in this region and gradually spread 

elsewhere in Asia and North Africa. There were no domesti-

cated animals other than dogs in the desert regions of southern 

Africa, Australia, and South America, (though the llama and 

alpaca are Andean domesticates). 

Rather than randomly wandering, nomads know precisely 

where they are going and when they need to be there. They 

follow well-established routes that will lead them to water sup-

plies and better grazing conditions for their livestock. There are 

two types of migrations that pastoral nomads follow. In most 

locations, migrations follow the seasons. For example, animals 

might be driven into cooler highlands during summer months 

and return to lower elevations during the winter. Elsewhere, 

the migration may be into the middle of the desert during the 

wet season and into the more humid steppe grasslands nearby 

during the desert dry season. 

There is a danger in herding that the animals will eat all 

the plant life in the area, turning it into a barren landscape. To 

avoid this, nomads must always be on the move. As a result, 

they have very few material possessions. Much of what they 

need can be obtained from their flocks, including food, cloth-

ing, shelter, blankets, containers for water, and other neces-

sities. Other items in their possession may include weapons 

(today, knives, guns, and ammunition), cotton cloth, and uten-

sils. Everything they own can be assembled and transported by 

a large animal such as a horse or camel. 

The diet of nomads (as is true of most traditional cul-

tures) offers little variety. Other than meat and milk, which 

are obtained from their animals, most food is obtained from 

oasis settlements. If there is a good relationship between the 

nomads and the people who live in the oasis areas, animals 

will be exchanged for fruit, vegetables, and grain. Sometimes, 

though, some groups of nomads may raid an oasis village if 

they don’t get along with the people there. This trading or raid-

ing has gone on for thousands of years in some locations. Fresh 

fruit and vegetables are rare luxuries available only when an 
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irrigated oasis is nearby. Dates, also obtained from oasis settle-

ments, are a major food item. They are very nutritious and can 

be dried and preserved for many months. Barley meal is used 

to make both bread and porridge. Occasionally, after a rainfall, 

barley will be planted in a dry streambed. Several months later, 

the nomads will return to harvest the crop. As often as not, 

however, they find that the grain was either swept away by a 

flash flood, or already harvested by other nomads. Salt is also 

a very important item in the diet, because it is essential to sur-

vival in hot climates. Coffee, originally cultivated in Yemen on 

the Arabian Peninsula, is important, too, and often consumed 

in small, but extremely strong, quantities. 

Animals produce food and other useful products. In 

arid lands with no trees, dried animal dung is used as fuel. 

Livestock are used in trading with oasis dwellers, and also may 

be used in the purchase of wives among some groups. Milk is 

taken from goats, camels, horses, and yaks. Because it is highly 

perishable, milk is either drunk immediately, or consumed as 

curdled ghee, which has a consistency similar to that of cottage 

cheese. Meat is a rarely eaten delicacy, because it necessitates 

the slaughter of an animal that could be used for milk or other 

products that don’t require killing it. In some desert regions, 

such as the desert of northwestern India, religious restric-

tions prohibit people from eating animal flesh. The religions 

of Judaism and Islam also have a meat restriction, specifically 

against eating pork.

Pillaging and robbing were actually considered to be 

honorable professions among traditional nomads. One group 

of nomadic peoples—the caravan owners—stood out from 

others. They were the “nobility” of the desert realm. Caravans 

transported goods, and their owners were the merchants, 

news messengers, and often owners of oases, flocks, and natu-

ral resources such as salt. They also were the fighting forces. 

Often, a tribal group would offer protection to an oasis in 

exchange for trade items mentioned in the paragraphs above. 

If the oasis resisted, it might be destroyed. If it agreed, the 

Native Cultures



66 Deserts

nomads would not attack, and would also defend the oasis 

against attacks from other nomadic groups. Nomads, in gen-

eral, tended to be warriors. For example, throughout time, 

various fierce nomadic groups came out of Central Asia’s des-

erts. Some fought and others settled and eventually blended 

into their new environment. The best-known nomads were 

the Mongols. These skilled horsemen and legendary fighters 

swept both westward and eastward (where the Great Wall of 

China was built to protect against their onslaught). In time, 

they carved out a huge empire, the second largest in history 

after the British Empire. 

Today, pastoral nomadism is in rapid decline through-

out the world’s desert lands. As pastoral nomads learn of 

other, seemingly easier, more rewarding, and more attractive, 

options, many are willing and eager to leave behind the harsh 

and demanding challenges of nomadic life. 

SEDENTARY OASIS SETTLEMENT
As you learned in previous chapters, oases are places where 

good water is available at the surface. River valleys, dry 

streambeds, springs at the heads of alluvial fans, and under-

ground water basins are among the more common places 

where oases occur. In such sites, not only is water available, 

but under most conditions, so are rich soils deposited by 

water. The Nile Valley is one of the largest and perhaps the 

most famous river-formed oasis. During the times of the 

ancient Egyptian civilization, the river’s annual flood brought 

both water and new silt to the adjacent floodplain. As flood-

waters retreated, seeds were planted in the moist and fertile 

soil, and crops thrived. This flood irrigation was practiced for 

thousands of years and was the foundation of early Egyptian 

civilization. Some scientists believe that the world’s first plant 

domestication and farming were practiced in the Nile Valley 

some 18,000 years ago. Elsewhere in the Middle East, early 

oasis settlements based on farming were found wherever 

there existed a reliable supply of good water. Such locations 
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included Mesopotamia, the Jordan River Valley, and the Indus 

Valley. In the New World, similar conditions were found in 

several locations including coastal Peru and Arizona’s Salt and 

Gila river valleys. 

Oasis sites were home to both the poorest and most down-

trodden members of desert society at one extreme and very 

advanced civilizations at the other. In many traditional oasis 

settings, settlers were the poorest group. They were discrimi-

nated against by the nomads and, indeed, their land often was 

controlled by nomadic tribesmen. Nomads allowed farmers 

to keep only a small portion (usually about one-fifth) of what 

they produced. In part, this arrangement was payment for pro-

tection—pay or be raided! 

Oases have long been known for their filth, insects, dis-

ease, and water suitable for irrigation but not for drinking. 
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For more than 10,000 years, the Nile River has supported 
Egyptian settlements. Pictured here are several feluccas, or tra-
ditional wooden sailing boats, which have served as a means of 
transportation for local residents for thousands of years. 

(continues on page 70)
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When Europeans first arrived in Arizona’s Salt River Valley, 
they were astonished to find an elaborate and lengthy (about 
200 miles, or 320 kilometers) system of long-abandoned irri-
gation canals. These first white settlers busily set about the 
task of digging their own canal network to carry water from 
the Salt River to their fields. The ancient canals were so well 
engineered, however, that many of the “modern” ditches sim-
ply followed the old system. Who were the mysterious people 
who long ago had built North America’s only known irrigation 
canal system and had turned the central Arizona desert into a 
productive garden? 

Sometime during the first millennium a.d., a people of 
unknown origin suddenly arrived in what is today the metro-
politan area of Phoenix, Arizona. Their culture was unique. 
In fact, they possessed many traits not found elsewhere (at 
least in combination) in North America. Chief among the traits 
was their elaborate irrigation system. Among other crops, they 
raised lima beans. Their pottery was red-on-buff, and unique 
in other ways, including many designs of marine life. Jewelry 
was made from seashells. These are just some of many unique 
traits possessed by the Hohokam. 

Some archaeologists (scientists who study ancient cul-
tures) believe that the Hohokam came from Mexico. But there 
are clues that hint otherwise. For instance, an archaeological 
museum in Lima, Peru, houses pottery with a very abstract 
bird design. It is, amazingly, identical in every respect to a 
design that appears on Hohokam pottery displayed at the 
University of Arizona. With this hint, a study was conducted 
to identify other possible culture trait links between Hohokam 
culture and peoples of coastal Peru. Ultimately, a dozen 
traits (including those mentioned above) were discovered that 
strongly suggest a link between early Peruvian cultures and 
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the Hohokam. Could early desert people from coastal South 
America have traveled northward by coast, found and followed 
the Colorado River inland, and ultimately settled in Arizona’s 
Salt River Valley? There is a substantial body of evidence to 
suggest that this may have happened. 

Sometime around a.d. 1400, the Hohokam vanished as mys-
teriously as they had arrived. In fact, their very name is derived 
from the Pima Indian term for “those who have vanished.” Who 
were these ancient people, where did they come from, why did 
they leave, and where did they go? There are many theories, 
but perhaps the full answer will never be known. 

The Hohokam people settled in present-day central and southern 
Arizona between a.d. 300 and 750 and built extensive irrigation 
canals in the Salt and Gila River valleys to cultivate their crops. 
Pictured here are the ruins of Casa Grande, or Great House, which is 
a four-story building that served as a center for managerial and reli-
gious power among the Hohokam. 
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Buildings appear to many outsiders to be crude and “dirty.” In 

reality, most buildings are constructed of adobe (a sun-dried 

mixture of mud and straw) that is very well suited to hot des-

ert conditions. Walls may be a foot (0.3 meters) or more thick, 

and the dirt in them offers excellent protection against high 

temperatures. Rare heavy rains, however, can easily erode an 

earth-built structure. 

Oasis farming uses many types of irrigation. The simplest 

form is natural flood irrigation, in which humans do not do 

anything to change the course of water. A more advanced 

technique is the redirecting of water from streams using a 

system of small dams and canals. In many locations, water 

had to be lifted from a lower to higher level. Animal-operated 

wells (murakkab), water scoops (shaduf), and water wheels of 

various designs were commonly used devices. One ingenious 

method of water transfer found throughout the Middle East, 

North Africa, and Central Asia is the qanat (also foggara). 

Built to reduce water loss through evaporation, these aque-

ducts may snake for miles underground, just beneath the 

earth’s surface. On the landscape, their presence can be noted 

by a series of “chimneys” rising above ground. These are the 

openings through which earth was removed as the aqueduct 

was excavated, and they also allow access for periodic cleaning 

and repair. 

Traditional farming implements were simple, usually lim-

ited to the handheld dibble (sharpened digging stick) or hoe. 

In some areas, animals (usually oxen) were used to pull the 

ard. This ancient plow, first used in Egypt, broke the soil but 

did not turn it over to reveal the richer soil beneath. (The 

“moldboard plow,” which turns soil, was not developed until 

the late nineteenth century.) Traditional crops included barley, 

wheat, and millet, all of which were first domesticated and cul-

tivated in Southwest Asia. Cotton also was first domesticated 

and grown in this region. In North Africa and the Middle East, 

dates were the most important oasis crop. It has been said that 

(continued from page 67)
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the palms grow with their “roots in heaven [wet] and crown in 

hell [sun].” The tree has many uses. Its fruit is a nutritious food 

staple. Fibers from the trunk are used in making rope. Fronds 

(palm leaves) are used for making baskets and matting. Trunks 

provide lumber, and stems and roots can be used for fuel. 

Early oasis settlements also occurred in coastal Peru and 

the American Southwest. The Peruvian desert and adjacent 

Andean highlands were home to what became one of the 

world’s great early centers of civilization. Arizona’s Hohokam 

people remain one of archaeology’s great mysteries. Although 

changed in many ways during the past century, thousands of 

traditional oasis settlements still lie scattered about the world’s 

deserts. 

EMERGENCE OF  
HYDRAULIC CIVILIZATIONS 
More than a half-century ago, German-American scholar Karl 

Wittfogel advanced a bold theory of hydraulic civilizations. 

He reasoned that a strong central authority was needed for 

the construction and maintenance of a large-scale irrigation 

project and for a plan to divide water resources among a civi-

lization’s inhabitants. Some individual or group had to be in a 

position to exercise control over large numbers of people. That 

controlling agency, regardless of its source of power, provided 

the unifying bond that ultimately formed the foundation of 

civilizations. 

In essence, then, it can be said that irrigation created civi-

lization and civilizations created irrigation. Of course, it did 

not always work out this way. As you already have learned 

from the preceding section on sedentary oasis settlements, not 

all desert people mastered irrigation and became sedentary 

oasis farmers. Early hydraulic civilizations thrived in the Nile 

Valley, Mesopotamia, the Indus Valley, and coastal Peru. They 

are recognized by various names—Egyptians; Sumerians, 

Babylonians, Assyrians, and others in the area of the Tigris 
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and Euphrates rivers; Harrapa and Mohenjo-daro in the Indus 

Valley; and the Moche, Chimu, Nazca, and Inca in Peru.

Geographers, historians, and others have long sought to 

understand the foundations of civilization. It seems probable 

that several related conditions combined to help along their 

origin and evolution. “Civilization” can be defined in many 

ways. For our purpose, it involves a strong central authority 

and a considerable increase in the number and complexity 

of culture traits (material and nonmaterial things possessed 

by humans). It seems likely that the following series of events 

were the chief contributors to the rise of early civilizations in 

arid lands. 

Farming, which began perhaps 10,000 to 18,000 years 

ago in the Middle East, provided a reliable food supply. Large 

domesticated animals were a source of nonhuman energy pro-

viding labor and expanded mobility. With a reliable source of 

food and food surplus, not all people had to work the fields. 

People were able to settle in communities, some of which in 

time grew into thriving cities. Cities have long been the cen-

ters of innovation and culture change. They first appeared in 

Southwest Asia about 7,000 years ago. Additionally, an ample 

food supply made possible an increase in population and life 

expectancy. For the first time in history, the elderly could be 

supported after they no longer were able to contribute to the 

economy. They did, however, contribute greatly by sharing 

their wisdom with younger generations.

Irrigation requires coordination—canals or aqueducts 

must be built and maintained and precious supplies of 

water must be divided among the civilization’s inhabitants. 

Additionally, when large numbers of people live together in a 

community, some bonding force such as religion or govern-

ment must hold them together. Someone must make decisions 

for the community at large. These needs combined to neces-

sitate the emergence of a strong central authority. In antiquity, 

this usually led to a theocracy—a governing group that based 

its power on religious grounds. 
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Under most conditions, urban people became specialized. 

Some became skilled potters, weavers, or millers. Others made 

tools and weapons, were builders, or developed some other 

talent. Rather than being “jacks of all trades,” they became 

increasingly skilled in their respective fields. Specialization 

resulted in marked improvements in nearly everything humans 

did and used. There was also the always-present need to pro-

tect fields, livestock, and the communities themselves from 

attack. Soldiers were needed, as were better weapons, which, 

in turn, often led to developments that benefited all of society. 

The wheeled chariot, for example, ultimately gave rise to all 

vehicles with wheels. 

Society was now divided among nomadic herders, seden-

tary oasis farmers, and urban people specializing in some func-

tion and who were governed and protected. The latter group 

involved a number of administrators, priests and other religious 

figures, and soldiers. These people did not contribute directly to 

the basic needs of daily life—the provision of food, water, and 

raw materials—yet they nonetheless played a very important 

role. And they needed to be supported by those over whom 

they held some authority, which led to the practice of collecting 

taxes. Imposing and collecting taxes requires record keeping, a 

need that contributed to the development of advanced forms of 

writing and mathematics. Both our alphabetic form of writing 

and use of Arabic numerals originated in the Middle East. 

Communities are bound to have people who challenge 

authority. So, religious leaders in a society needed something 

that could instill the “fear of god” in those who posed such 

challenges. Astronomy (after geography) is the world’s oldest 

science, and it appears to have been associated with most if 

not all early civilizations. Could the astronomer’s primary role 

have been to forecast eclipses? Imagine the impact of a priest 

telling a protesting group, “Cooperate or the sun will disap-

pear!”—and then making good on the threat! Understanding 

the heavens gave priests a tremendous advantage in their 

attempt to maintain civil order.
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Not all hydraulic cultures achieved what historians refer 

to as a “civilization.” It is true, however, that all civilizations 

that flourished in arid lands did have two things in common: 

irrigated farming and a strong central authority. 



�5

6

Human Geography

It is impossible to stereotype people by the environments in which 

they live. As you learned in Chapter 5, traditional desert-dwelling 

cultures have varied from extremely simple to incredibly complex 

civilizations. Some people were rural, others urban. Among rural 

populations, some were herders, others farmers. Urban dwellers 

included people living in small, remote oasis villages and large cit-

ies, bustling with trade and bursting with new ideas. With the pos-

sible exception of pastoral nomads, each of these scenarios could 

be found in each of the world’s ecosystems. What most sets desert-

dwelling people apart from others is not so much their way of life, 

but the fact that, in order to survive, their culture must be adapted 

to aridity.

Today, as in the past, the ways of desert living are marked by 

vast diversity. In the previous chapter, you learned about the Seri 

Indians, some of the world’s least technologically developed people. 

Yet within a distance of less than 500 miles from the Seris’ homeland 
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lie the modern cities of San Diego, Las Vegas, Phoenix, and 

Tucson. Similar contrasts can be found throughout much of 

the desert world. Other than being adapted to the desert envi-

ronment, there is nothing unique that is common to people 

living in arid lands. Languages vary, as do religions, customs, 

dietary patterns, and housing. This chapter presents a general 

topical overview of the human geography of desert peoples. 

Our attention will focus upon such topics as folk and popular 

culture, population and settlement, language and religion, 

government, and economic activities, intertwined with other 

traditional geographic themes. 

FOLK AND POPULAR CULTURE
One of the greatest “gaps” between peoples today is the one 

that exists between traditional folk societies and fast-paced 

contemporary culture. Folk cultures are those that are inward 

looking, bound by tradition, and tied to customs. Change is 

threatening to them and they cling to the past. In the pure 

form (which scarcely exists anyplace in the world today), they 

are self-sufficient but illiterate (unable to read or write). They 

live outside the cash economy, providing for their own needs 

or obtaining needed items by barter. Their daily tasks may last 

15 hours, but they are not recognized for contributing to the 

wealth of their nation. 

To understand popular culture, simply think of your own 

life and that of other people in developed countries. We thrive 

on fads and change. Education is essential if one is to succeed. 

Most people learn a specialized trade and we turn to others 

for countless services—things that in a folk culture, people do 

for themselves. People hold jobs, and goods and services are 

purchased. Things we in developed countries do affect oth-

ers across the globe. For example, how many countries were 

involved in the manufacture of the clothing that you are wear-

ing right now? 

As you can see, vast differences exist between folk and pop-

ular cultures, whose members live in vastly different worlds. 
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Frequently, these worlds collide. In the United States, for 

example, many Native Americans live in the desert Southwest 

(and elsewhere, of course). These once proud people were torn 

apart by Europeans. Their lands—at least those deemed to be 

of value by Europeans—were taken, and many of them were 

placed on reservations, where they were doomed to poverty. 

Many attempts were made to strip them of their own cultures. 

Economically, socially, and politically, Native Americans in 

many ways continue to struggle in their relationship with the 

dominant society. 

The clash between traditional societies and contemporary 

cultures is occurring in varying degrees and with various 

results throughout the desert realm. It began with the arrival of 

the first Europeans within the past 500 years. Since the arrival 

of Spaniards in the New World, many native desert peoples 

of Peru, northern Chile, and Patagonia have lived in the 

shadow of the Europeans. The same can be said for Australia’s 

Aborigines and the !Kung (Bushmen) of the Kalahari. Tribal 

peoples in North Africa, the Middle East, and Central Asia also 

feel a widening gap between their traditional ways of living and 

those of the growing urban/industrial society in their regions. 

Many observers believe that much of the ongoing conflict 

between Islamic extremists and the West is based on differ-

ences in values held by members of traditional versus contem-

porary cultures. Western ways are considered to be both alien 

and threatening to many traditional Muslims, who can neither 

understand nor accept such aspects of our popular culture as 

liberal social customs, sex-oriented entertainment media, and 

materialism.

POPULATION AND SETTLEMENT
Deserts occupy about 20 percent of Earth’s land surface and 

are home to approximately 10 percent of the world’s popu-

lation. But such figures really tell us little about actual con-

ditions. Statistically, of course, the data suggest that desert 

regions are less densely populated than the world as a whole. 

Human Geography
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Yet some of the world’s most densely packed regions are arid 

lands. Worldwide, the population density is about 125 people 

per square mile (48 per square kilometer). In Egypt’s Nile 

Valley, the figure is a whopping 2,000 people per square mile 

(772 per square kilometer) and in Pakistan’s Indus Valley, the 

density soars to more than 5,000 people per square mile (1,930 

per square kilometer). Desert lands, of course, also support 

some of the world’s lowest population densities. In some parts 

of the Australian desert, the Sahara, and the Arabian Peninsula, 

density drops below 1 person per 100 square miles. The Sahara 

Desert is almost the size of the continental United States (the 

area minus Alaska and Hawaii), yet no railroad or improved 

roadway crosses the region. Huge areas—thousands of square 

miles—have no people whatsoever other than, perhaps, a pass-

ing nomadic band. 

Some desert regions also are among the world’s fastest 

growing. For a half-century, the desert region of the American 

Southwest has experienced the country’s most rapid percent-

age of growth, meaning the percent by which population has 

increased, not the actual number of people. Similar stories 

of growth can be told for many communities throughout 

the region and for portions of Southern California, Arizona, 

New Mexico, and West Texas as well. For example, during the 

early 1950s, Mesa, Arizona, had a population of about 15,000. 

Today, its population is about 450,000. Desert states of north-

ern Mexico also have experienced considerable growth dur-

ing recent decades. Most of the population gain in the North 

American desert is the result of recent migration to the area. 

Refrigerated air-conditioning, which became widely available 

in the 1960s, made the deserts and their blistering summer 

temperatures much more livable. 

In the Muslim-dominated portions of the desert realm 

(North Africa, the Middle East, and Central Asia), populations 

are growing because of high fertility rates. In many Islamic 

lands, the rate of natural population increase stands well above 

the world average (1.2 percent per year), more than double in a 
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number of countries. In the Palestinian territory and the West 

African country of Niger, it soars to a record high 3.4 percent 

per year. Life expectancy throughout the world’s desert lands 

tends to be comparable to the world average, a little lower in 

portions of Africa, and somewhat above it in economically 

well-developed areas. 

In terms of settlement, the population is highly clustered 

around available water. Surprisingly, despite being more clus-

tered than in perhaps any other realm, most desert dwellers 

are rural rather than urban. In fact, only about a dozen desert 

cities have a population that exceeds one million. Phoenix, 

Arizona (3.3 million in the metropolitan area), is the largest 

Human Geography

Phoenix, Arizona, is one of only about a dozen desert-region cities 
with a population that exceeds one million people. The capital of 
Arizona is currently the sixth-largest city in the United States but 
is the fastest growing among the top 10 and will soon move past 
Philadelphia into fifth place. 
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in North America. Lima, Peru (6.3 million), is the largest in 

South America. Only two desert cities rank among the world’s 

25 most populated urban centers: Karachi, Pakistan (11.8 

million, at number 13), and Cairo, Egypt (11.2 million, at 

number 16). 

LANGUAGE AND RELIGION
As folk cultures, desert peoples spoke hundreds of native 

tongues and worshipped in many different ways. The study of 

language or religion among native North American cultures, 

for example, discloses a rich diversity of both and illustrates 

the tremendous complexity of these basic cultural traits. Most 

maps showing the global distribution of languages or reli-

gion reveal a very interesting and significant characteristic. 

Throughout much of the world, including desert regions, they 

show imposed, rather than native, patterns. In other words, 

languages are often spoken in a particular area because they 

were introduced by outsiders (for example, colonizers or 

invaders), instead of naturally developing on their own. Yet 

some very interesting exceptions do occur. For example, on 

many maps, “Bushmen” (Khoisan) is shown as the dominant 

language of the Kalahari, and “Aborigine” is shown as the 

dominant language of Australia’s outback. This, too, reveals 

something about the culture history of the respective regions: 

They were not extensively settled or culturally influenced by 

European settlers.

In most parts of the world (including desert regions), how-

ever, maps of language and religion serve as historical docu-

ments of conquest and the spread of culture. In the Americas, 

as one would expect, English and Spanish were imposed upon 

speakers of native languages. So, too, were Christian faiths: 

Catholicism in Latin America and both Catholicism and 

Protestantism in Northern (Anglo) America. In North Africa 

and much of the Middle East, English or French became the 

colonial tongue. But because the Europeans were reluctant to 

settle permanently in desert lands, the European languages 
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never caught on with the masses. Rather, the imprint of 

spreading Arabian culture—the Islamic faith and the Arabic 

language—is very evident on the cultural landscape of the 

regions. Islam also spread into much of the desert region in 

Central Asia, although the languages are Turkic. 

Today, many desert people are multilingual. They will 

speak their own tribal tongue and perhaps the language of one 

or more nearby tribes. And certainly the educated elite, those 

who are involved in international economic, political, or other 

affairs, will speak one or more European language. 

It is both ironic and tragic that religious differences are 

the source of so much hatred and conflict. Along the southern 

margin of the Sahara Desert (the Sahel zone), the northern 

and southern areas of many (if not most) countries are in 

conflict with one another. In the north are desert people, 

most of whom practice Islam. In the south are people who are 

animists (those who believe that things in nature have souls) 

or Christians. Muslims want to impose Sharia, or Islamic law. 

Non-Muslims heatedly resist this attempt. Elsewhere, Muslims 

and people of the Jewish faith continue to engage in heated 

conflict over Israel and the Palestinian territory. Within the 

realm of Islam itself, there is an increasingly strained conflict 

between those who practice two different branches of the faith 

(Sunni and Shia). 

Both Christianity and Judaism, of course, began more 

than 2,000 years ago in what is now Israel. Islam was founded 

on the Arabian Peninsula during the seventh century a.d. The 

Christian and Jewish faiths rapidly spread northwestward into 

Europe. Islam, on the other hand, spread widely throughout 

the desert lands of North Africa, Southwest Asia, and Central 

Asia. 

Much of the ill will that contributed to open conflict 

between Christians and Muslims grew during the eleventh 

through thirteenth centuries. During that period, wave after 

wave of Christian soldier-missionaries, called Crusaders, swept 

southeastward from Europe into the Holy Land, which the 
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Europeans hoped to free from Islamic control. Much of the 

past century has witnessed the turbulent conflict between Jews 

and Muslims over Israel’s right to exist in the former Palestine. 

Since 1948, when Israel became an independent Jewish state, it 

has been under constant threat from its Islamic neighbors. The 

smoldering embers that were lit between the antagonists many 

centuries ago have recently burst into flames. Israel has been 

engaged in a number of military conflicts with nearby Muslim 

groups, both national and nongovernmental.  

GOVERNMENT AND POLITICS
A stable government that is responsive of the needs of its 

people is essential to economic development and human 

well-being. Unfortunately, most desert countries have long 

suffered from poor and often repressive leadership. Many have 

struggled from open warfare, either with neighbors or as civil 

conflicts within their own territory. Most countries within 

the region claim to be republics, but in practice they fall far 

short of reaching this status. Few countries have benefited 

from a democratic political system. Particularly throughout 

the Islamic realm, few governments are elected by and respon-

sible to the people they serve. Many countries, such as Saudi 

Arabia, Jordan, the United Arab Emirates, Bahrain, and Qatar 

are ruled by a monarchy, or ruling family. Several countries are 

theocratic states ruled by Islamic leaders, including Iran and 

formerly Afghanistan (under the former rule of the Taliban). 

In the “Horn” of East Africa, Somalia has no government at all; 

it is the world’s only country experiencing a chaotic state of 

anarchy with no institution or individual in control.  

In the Americas, the United States, Mexico, and Chile have 

achieved true democracies. Peru, after several decades of civil 

conflict and terrorist activity, appears to be stabilizing. In North 

Africa and the Middle East, Israel and Egypt are among a small 

number of countries with a democratic tradition. It is too early 

to predict the political outcome of the former Soviet Socialist 

Republics that are now recently independent. Currently, none 
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of them appears to be strongly democratic or completely stable. 

The arid lands within China and Mongolia are under iron-

fisted rule that is not apt to change in the foreseeable future. 

As this book goes to press, the world watches anxiously 

as a huge political gamble takes place in the Middle East. The 

United States and its allies are attempting to introduce demo-

cratic governments to Afghanistan and Iraq. It is far too early 

to judge whether this will be successful. Afghanistan has been 

and continues to be primarily a tribal society. Regions sur-

rounding the capital city, Kabul, have for centuries been under 

the control of powerful tribal chieftains (incorrectly called 

“warlords” by the U.S. media). It will be extremely difficult to 

break this long-standing tradition. The other segment of this 

ongoing attempt to spread democracy is, of course, in Iraq. 

Disposing of dictator Saddam Hussein and his government 

was just a start. The country’s Sunni and Shia Islamic religious 

factions have a long history of antagonism toward one another. 

A third group, the 5 million ethnic Kurds, who have long been 

discriminated against by other Iraqis, add additional fuel to the 

flames of animosity and conflict.

In addition to the problems listed above, several other fac-

tors pose a serious challenge to political stability. One is the 

wave of religious extremism that is sweeping through much 

of the Islamic realm. The movement is an attempt by Islamic 

leaders to gain political power and to impose Sharia rule 

(Islamic law) on the countries they control. The oil industry 

is another factor that muddies the political waters throughout 

much of this desert region. Petroleum is a major part of the 

global economy, and the world’s greatest known reserves of 

this increasingly scarce natural resource are in North Africa 

and the Middle East. The United States is but one of many 

countries that is feverishly attempting to gain the cooperation 

(if not control) of governments in oil-rich nations. In this 

context, former U.S. President Jimmy Carter clearly stated 

the United States’s petroleum policy during his 1980 State of 

the Union address. In what has come to be recognized as the 

Human Geography



�4 Deserts

Carter Doctrine, he said, “Any attempt by an outside force to 

gain control of the Persian Gulf region will be regarded as an 

assault on the vital interests of the United States of America.” 

ECONOMIC ACTIVITY
As is true of many other aspects of cultures in arid lands, it 

is difficult to stereotype what people do economically. Some 

aspects of economic activity are, of course, similar among dif-

ferent societies, at least in a very general sense. For example, 

all cultures occupy space, consume natural resources, and have 

both material and nonmaterial needs. They also create prod-

ucts and provide services of various types and are involved 

in the distribution and exchange of their goods and services. 

But from place to place, the ways in which these basic acts 

are fulfilled vary greatly. Simply stated, people in the United 

Arab Emirates, residents of the city of Hermosillo in Mexico, 

villagers in central China, and nomadic herders in the central 

Sahara do not fulfill their economic needs in the same way. 

Natural resources vary greatly from country to country. Nature 

offers many different opportunities and also imposes certain 

challenges that differ from place to place. And people dress, 

eat, and house themselves in different ways depending upon 

their culture. Also, the manner in which different societies view 

wealth, distribute capital, and approach the need to save for the 

future also varies greatly on a regional basis. 

Arid lands have very few natural resources that are unique 

to the area. Aridity does help preserve concentrations of certain 

soluble minerals, such as the Bonneville Salt Flats in the United 

States and rich nitrate deposits in northern Chile’s Atacama 

Desert. Aridity also preserves Peru’s extensive guano beds. On 

the other hand, arid regions obviously lack the abundance and 

diversity of biotic resources, including forests, which occur in 

many humid regions. Metals and fossil fuels, however, are not 

tied to climates or ecosystems. Farming, despite being lim-

ited in some locations by environmental factors, is practiced 

throughout much of the desert realm.
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Industrial Development 
Industries can be classified as primary, secondary, and tertiary. 

Much of the desert realm has always been dependent upon 

primary industries. Primary industries include mining, farm-

ing, fishing, and logging. Primary industries oftentimes are 

owned and managed by huge corporations, which as often as 

not are based in distant lands. Wages are low and jobs require 

little in the way of formal education or well-honed skills. It was 

the lust for gold and other precious metals that first attracted 

Spaniards to deserts of the New World. Mining has long 

been an extremely important activity in the North and South 

American desert regions. Elsewhere, the Kalahari has become a 
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Utah’s Bonneville Salt Flats occupy some 160 square miles  
(414 square kilometers) of what was once the bottom of ancient 
Lake Bonneville. As Bonneville dried out, up to 6 feet (1.� meters) 
of salt was deposited on the former lake floor. Today, the flats  
are public lands, and many land speed records have been estab-
lished by high-speed race cars on the hard, flat surface of the  
salt flats. 



�6 Deserts

major source of diamonds, and Australia’s desert is famous for 

vast mineral wealth. North Africa and the Middle East are the 

world’s leading producers of petroleum and natural gas. 

Farming originated in arid and adjacent semiarid lands 

of the Middle East. Throughout recorded history, oasis farm-

ing has supported local populations, but exports have been 

relatively insignificant. Today, some exceptions are found in 

large commercial irrigated operations located in the American 

For centuries, coastal Peru has been the source of a rather 
strange natural resource—guano. This rich source of organic 
fertilizer is actually dried bird droppings, and has brought a 
fortune to Peruvians since the time of the ancient Inca civili-
zation. Along Peru’s coast, prevailing winds blow the ocean’s 
surface water westward across the Pacific Ocean. As offshore 
water is displaced, it is replaced by an upwelling of nutri-
ent-rich cold water from deep within the ocean. Small marine 
organisms called plankton thrive in the cold waters of the Peru 
Current, immediately off the country’s desert coast. Plankton 
provides the food supply for huge schools of fish, including 
billions of small anchovies. It is mainly the anchovies that are 
the primary food source for millions of cormorants, pelicans, 
boobies, and other sea birds that are attracted to the area by 
the abundance of food. 

Thanks to the millions of birds and their rich diet, millions 
of tons of bird droppings have accumulated over time on the 
bone-dry “Guano Islands” that lie just off Peru’s coast. During 
the course of thousands of years, the islands became buried 
beneath huge deposits of guano, often dozens of feet deep. 
The accumulations were protected by the area’s extreme aridity. 

Guano
A Fortune in Bird Droppings

Centuries ago, the Inca began to use guano as fertilizer, 
becoming the only native people in the Americas to deliber-
ately fertilize their crops. After Europeans arrived in the region, 
the nitrogen-rich fertilizer began finding markets in Europe 
and North America and mining activities boomed. But can you 
imagine what the working conditions were like in the guano 
mines? From various written accounts, they must have been 
among the world’s absolute worst working environments. 

Mortality among the Native Americans who were forced to 
work the mines was so high that the Europeans sought an alter-
native source of laborers. To find workers to mine the guano 
islands, the Spaniards turned to China. Today, nearly 1 percent 
of Peru’s population traces its ancestry to these early Chinese 
guano miners. Today, Peru has more than 2,000 Chinese res-
taurants, and Lima has a thriving “Chinatown.” 

Because of excessive mining and the development of syn-
thetic fertilizers, guano mining has all but disappeared. During 
its heyday, however, the guano industry provided geographers 
with a fascinating example of environmental interaction, the 
development of a rather unique economic resource, and sur-
prising cultural consequences of its use. 
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Southwest, northern Mexico, and on a smaller scale in sev-

eral areas of North Africa and the Middle East. Cotton, fruit, 

and vegetables are important export crops. Fishing is of local 

importance both as a business and in feeding local popula-

tions. Peru occasionally ranks number one in the world in 

its harvest from the cold waters of the Peru Current immedi-

ately off its coast. Logging in desert lands is of course of little 

importance. 
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Secondary industries are those engaged in manufacturing 

and construction. All large cities will support some manufac-

turing, but for the most part, such activities are for the produc-

tion of items for local consumption, rather than export. Most 

of the countries that are in arid lands (with the exception of 

the United States, Australia, and Israel) are classified as being 

less developed countries (LDCs). These countries lack the 

money to generate much in the way of economic development. 

Political instability adds to their problems. Few potential inves-

tors—whether foreign or domestic—dare risk their money in 

a place where it might be lost because of conflict. Widespread 

corruption also scares away investors from doing business in 

Over the centuries, an abundance of fish attracted millions of birds 
to the Ballestas Islands, off the coast of Peru. Over time, an accu-
mulation of guano, or bird droppings, built up on these islands. 
The guano, which served as an excellent fertilizer for agricultural 
crops, was subsequently mined by Inca Indians and then Chinese 
laborers. Pictured here is a platform upon which guano was loaded 
onto ships and sent to other ports.
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many LDCs. Sadly, most desert countries find themselves high 

on the list of the world’s most corrupt places. 

Tertiary industries are those that provide some service. 

Health care, education, insurance, and sales fall within this 

category. So, too, do transportation, tourism, and communi-

cations. Most desert countries lag far behind the developed 

world when it comes to tertiary industries. Particularly critical 

are health care and education. Even in developed countries, 

the life expectancy of desert-dwelling minority populations 

falls far below that of the more affluent populations outside 

of the desert areas. It is difficult to determine literacy figures, 

but for much of the desert regions, it is alarmingly low. In a 

number of countries, scarcely half the population can read 

or write. And in Islamic countries, which in general place 

little emphasis on educating women, a considerable gap exists 

between male and female literacy. 

A strong tourism industry is often lacking in many desert 

nations. Many, if not most, desert areas can offer marvelous 

natural landscapes and scenic wonders, a fascinating local 

history, and charming people. But tourists are not apt to visit 

places that lack adequate tourist facilities or are unable to give 

them some degree of assurance that they will be safe. To add 

to this, some arid lands have a history of hostile acts against 

visitors. Sadly, such conditions deprive these countries of what 

may be their greatest opportunity for economic gain. 

Human Geography
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Desert Regions

The world’s desert lands and peoples are remarkably diverse. 

Each of the many regions that lie within arid climates has its 

own distinct features, conditions, and character. In fact, aridity and 

various types of adaptation to a dry environment are about the 

only thing they share in common. In this chapter, you will briefly 

visit the world’s major desert regions and learn what makes each of 

them unique. 

NORTH AMERICAN DESERTS
Much of the southwestern United States and northwestern Mexico 

is occupied by the Colorado-Sonora Desert. In both countries, the 

desert has experienced remarkable growth in population and eco-

nomic development during the past 50 years. At first, much of the 

expansion was based on irrigated farming. Warm winter tempera-

tures made it possible for desert farmers to raise and ship produce 

to winter markets. And refrigerated rail cars and trucks made it  
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possible to ship perishable produce to distant and hungry 

urban populations. Another boost came from the twenti-

eth century shift of the “Cotton Belt” from the southeastern 

United States to the Southwest and adjacent Mexico. 

It was really refrigerated air-conditioning that made the 

population boom possible. People follow jobs and jobs fol-

low labor. With cool, comfortable living (and driving) pos-

sible, people began to flock to the North American deserts. 

Manufacturing and service industries relocated to cities such 

as Phoenix, Tucson, Albuquerque, and El Paso, fueling explo-

sive population growth. As rapid travel became possible (the 

jet airplane age began about 50 years ago), millions of people 

opted for a Las Vegas holiday. Across the border in Mexico, 

small towns grew to huge cities. Many border cities have grown 

tremendously during the last 50 years, including Tijuana (near 

San Diego, California) and Ciudad Juárez (near El Paso, Texas), 

both of which now have populations that exceed one million. 

Some people were attracted to the border in the hope of find-

ing work in the United States, legally or illegally. Others were 

drawn to the border region to work in maquiladoras, which are 

manufacturing plants that make goods for companies in the 

United States. More than one million Mexicans are employed 

in the more than 3,000 maquiladoras that dot the U.S.–Mexico 

border. Several coastal Mexican desert cities have also become 

popular vacation destinations.

As is true throughout much of the desert world, the only 

brake that can slow or stop the runaway growth in the North 

American desert is the water supply. Already, the use of water 

from the Colorado and Rio Grande has reached the highest 

point possible. 

DESERTS OF SOUTH AMERICA 
According to some climate classification systems, South America 

has one to three desert regions. This provides a fine example 

with which to illustrate the geographic concept of “region.” 

Regions are nothing more than geographic “convenience  
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packages” that are created to fit particular needs. In the context 

of this book, it is important to at least mention each desert 

region as recognized by some authorities.

Lake Maracaibo Basin 
A very small portion of northwestern Venezuela, around Lake 

Maracaibo, is classified as desert by many geographers and cli-

matologists. Here, climate is of little importance. The region’s 

significance lies in the fact that the Maracaibo Basin is one of 

the Western Hemisphere’s leading areas of petroleum produc-

tion. Venezuela is highly dependent on its petroleum exports 

to support its economy. Oil accounts for about one-third of 

the country’s gross domestic product, more than half of the 

government’s revenue, and some 80 percent of its income from 

exports. Venezuela, like many other natural-resource–depen-

dent countries, must add more areas of income to its economy 

before the oil wells run dry. Otherwise, after the oil reserves run 

out, Venezuela and other countries with incomes dependent on 

oil will no longer have any means in place to make money.

Argentina’s Desert Lands 
From about 20 to 50 degrees south latitude, several areas of 

desert lie scattered about the western and southern half of 

Argentina. The largest desert area includes much of Patagonia. 

This rugged plateau supports a sparse population. A few 

small oasis settlements struggle to survive along streams that 

flow from the Andes eastward into the Atlantic. Where they 

exist, streams have scoured deep valleys into the plateau sur-

face, making north-south transportation difficult. In fact, no 

railroad and only several gravel roads cross the 1,100-mile 

(1,770-kilometer) plateau in that direction. Irrigated farming, 

including Argentina’s thriving wine industry, is centered in the 

northwestern part of the country’s desert regions. Sheep graz-

ing is the major economic activity of Patagonia. Argentina’s 

Andean foothills, briefly home to the notorious cowboy out-

laws Butch Cassidy and the Sundance Kid about a century ago, 

have recently been “discovered” by outsiders. Some people 
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from the U.S. entertainment industry are among those who 

have lately bought large parcels of land, having been attracted 

to the region by its solitude and natural beauty. 

Atacama Desert
Extending from about 5 to 30 degrees south and hugging the 

Pacific Coast and its cold Peru Current is the world’s driest 

region, the Atacama Desert. Although bone-dry, this desert is 

cool, cloudy, and shrouded in fog throughout much of the year. 

In fact, communities that average .01 inch of precipitation a 

year and may go decades without rain can still average 80 per-

cent relative humidity, a figure comparable to cities along the 

U.S. Gulf Coast. While in Lima, Peru, in the 1830s, naturalist 

Charles Darwin had this to say about the cloud cover: 

A dull heavy bank of clouds some 100 feet thick constantly 

hung over the land. It has become almost a proverb that rain 

never falls in the lower [coastal] part of Peru. Yet this can 

hardly be considered correct, for during almost every day 

of our visit there was a thick drizzling mist which was suf-

ficient to make the streets muddy and one’s clothes damp; 

this the people are pleased to call the “Peruvian dew.”

Lima, founded in 1535 by Francisco Pizarro, was the first 

large city established by the Spaniards on the South American 

continent. Today, Lima is a booming political, industrial, 

financial, cultural, and transportation center of about 8 mil-

lion people. During recent decades, the city’s population nearly 

doubled. Two ultra left-wing groups—the Sendero Luminoso 

(“Shining Path”) and Túpac Amaru (named for the last leader 

of the Inca)—terrorized much of the country, particularly the 

Andean highlands. During the 1980s and early 1990s, millions 

of mountain people migrated to coastal cities, including Lima, 

seeking safety. 

Thousands of years ago, various Indian peoples inhabited 

the coastal zone. Paired villages were common—one on the 

coast and a related one some miles up a stream valley. Coastal 
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villages specialized in fishing, and the inland communities were 

agricultural. Cotton was an important crop. It was used to make 

nets for the fishermen who, in turn, provided farmers with fish. 

Today, Peru continues to rely heavily on farming and fishing. 

Where streams flow across the desert from the Andes, oases 

flourish. The cold waters of the Peru Current offer a rich harvest 

of fish—most of the time. Ironically, fishing in Peru is much 

like a yo-yo, experiencing extreme highs and lows. One year, the 

country will take the world’s largest catch; the next year it may 

not be listed in the top 20 fish-catching countries. This “feast 

and famine” is the result of El Niño, the periodic warm current 

that replaces the nutrient-rich cold water of the Peru Current. 

Mining is the primary economic activity in northern Chile’s 

Atacama Desert. Chile is the world’s leading producer of cop-

per. The state-owned Chilean National Copper Corporation 

is the world’s largest copper-producing company, and oper-

ates the world’s largest copper mine. Several years ago, the 

Chuquicamata mine expanded to devour the community for 

which it was named. Residents were relocated to Calama, just 

a few miles distant. During the early twentieth century, a huge 

portion of the Chilean economy was dependent upon mining 

sodium nitrate from the northern desert region. This mineral 

is used as fertilizer and in making explosives. During World 

War I, however, a process was discovered for making nitrates 

artificially. Between this development and the war-caused 

shipping blockade, Chile’s economy collapsed. Then, several 

decades ago, the country’s economy was again dependent on a 

mineral—nearly 90 percent of the economy relied upon copper 

mining and exports. For some time, many observers feared that 

the country was setting itself up for another economic disaster. 

Today, however, about two-thirds of Chilean exports are prod-

ucts other than minerals. 

AUSTRALIA’S DESERT “OUTBACK”
Australia holds the distinction of being the world’s driest inhab-

ited continent, with roughly half of the country being desert and 
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another third being semiarid and subject to repeated droughts. 

Unlike many desert regions that have river oases, Australia’s 

parched interior does not have exotic streams or other sources 

of abundant freshwater. Scanning an atlas of economic activ-

ity is extremely revealing in regard to just how barren and 

unproductive the country’s desert really is. Only scattered 

mining centers appear and nearly all of those sites are located 

at the desert’s margins. In an area roughly half the size of the 

continental United States, there is only one east-west highway 

spanning the continent and only one railroad that crosses from 

south to north through the desert. (The railroad, completed in 

2006, extends northward from Alice Springs to Darwin.) 

The outback region of Australia is roughly half the size of the con-
tinental United States, but due to its aridity, it is home to only 
small pockets of economic activity. One such activity is mining: 
Australia produces �5 percent of the world’s opals and the outback 
is home to the world’s largest opal mine, located near the town of 
Coober Pedy.  
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This land that once was inhabited solely by various 

Aboriginal tribes has become one of the world’s most pro-

ductive producers of mineral wealth. Occasionally, mining 

and native beliefs conflict as proposed developments intrude 

upon lands held sacred by the Aborigines. Small deposits 

of petroleum and natural gas lie scattered throughout the 

region, as do a number of major uranium deposits. The 

country also has huge deposits of gold and silver, cobalt, 

iron ore, nickel, and manganese. Lead, zinc, and copper also 

are mined within the desert region. Export of minerals has 

helped Australia accumulate the smallest national debt of any 

developed country. 

AFRICA’S DESERT REGIONS
About half of Africa is classified as desert—and much of it is 

nearly deserted of people and plant life. The two major areas 

are the Kalahari in the south and the giant Sahara that spans 

the northern part of the continent from coast to coast. About 

95 percent of Africa lies within the dry, seasonally wet-and-

dry, or wet tropics. Each of these climates and their resultant 

ecosystems is an environmental “problem area” that can make 

development difficult and costly. This has been a major factor 

in the continent’s very slow economic development. In many 

respects, nature has not treated Africa and its more than 900 

million people kindly. 

The Kalahari
The Kalahari Desert occupies parts of northern South Africa, 

much of Botswana, most of Namibia, and reaches northward 

into southern Angola. Along the coast, the arid landscape is 

recognized by a local name, the Namib Desert. The Namib’s 

extreme aridity is due to the cold Benguela Current that hugs 

the continent’s southwest coast. This coastal region bears the 

gruesome name, “Skeleton Coast.” Many ships wrecked along 

this treacherous coastal zone, leaving their stranded sailors to 

die of thirst. 
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Traditionally, the Kalahari was inhabited by !Kung 

(Bushmen) and Hottentot peoples. Eventually, the region 

was colonized by Portuguese (Angola), Germans (Namibia), 

British (Botswana, Namibia, and South Africa), and Dutch 

(South Africa). Desert areas of the respective countries were all 

but ignored by the Europeans, however, leaving them to native 

populations until recent times. 

The success story of the Kalahari, and indeed of much 

of Africa, is Botswana. This small landlocked country has a 

population of about 1.6 million. Race relations in Botswana 

are among the best on the continent. The country is a model 

of democracy and political stability. Corruption is low, at least 

in comparison to other African states. And its economy is the 

second strongest in the entire continent, trailing only its south-

ern neighbor, South Africa. During recent decades, Botswana 

has replaced South Africa as the world’s leading producer of 

gem quality diamonds (those diamonds that are used for jew-

elry). Diamonds are the country’s primary source of income. 

These precious gems account for more than three-fourths of 

all exports and about one-half of Botswana’s gross domestic 

product. Sadly, Botswana also has one of the world’s highest 

rates of HIV/AIDS. Nearly one out of every four adults has 

tested positive for this dreaded disease.

The Great Sahara
In terms of human settlement and activity, the Sahara and a 

donut have something in common: empty centers. With the 

exception of the Nile River Valley, nearly the entire desert sup-

ports a population of less than one person per square mile (0.3 

per square kilometer). Some maps show roads crossing the 

Sahara. But once they reach the desert core, these “roads” turn 

into little more than “paths” marked only with widely spaced 

flags to show travelers the route.

Oases associated with the Ahaggar and Tibesti highlands 

support small populations of subsistence farmers and herders.  

Among traditional cultures, the Berber (technically, a language, 

(continues on page 100)
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To Europeans, Tombouctou (spelled in several ways, including 
“Timbuktu”) is synonymous with the “end of the world,” a loca-
tion as remote as any on our planet. Yet this once thriving city 
lies only a short distance from Europe’s Mediterranean shores. 
How, then, did this West African city earn its reputation? To 
answer this question, we must turn to a number of geographic 
concepts and conditions. Physical geography, environmental 
perception, and cultural adaptation to environmental surround-
ings provide some of the answers. So, too, do exploration, 
trade, changing technology, and the clash between folk and 
popular culture.

For 2,000 years, camel caravans linked the Mediterranean 
coast with cities on the southern edge of the Sahara, a region 
called the Sahel. Desert people were not used to the humid 
conditions of the savanna and rain-forest realms lying south of 
the Sahara. And the people from the south found the desert 
to be a totally alien and inhospitable environment. As a result, 
trade items from the south (such as gold, ivory, slaves, grain, 
and palm oil) were transported north until the desert was 
reached. Camel caravans carried trade items (salt and various 
European manufactured goods) across the Sahara and south-
ward to the desert margin. Between these two extreme environ-
ments and on the great bend of the Niger River, Tombouctou 
was founded, prospered, and grew. The city amassed great 
wealth and became a leading center of trade and commerce, 
education, and the religion of Islam. The city’s fame spread far 
and wide, including well into Europe.

Most European explorers followed water routes. But a series 
of river rapids prevents navigation on the Niger River from the 
coast to Tombouctou. To the north and west, the desert created 
a huge barrier to European explorers who were unfamiliar with, 
what was to them, a harsh and alien environment. Further, 
Muslims who controlled the Sahara regarded Christians as a 

Tombouctou
“The End of the World”



��Desert regions

threat. And so, although Europeans were aware of this magnifi-
cent, booming city, they were unable to reach it. Amazingly, 
it was not until the 1�20s that Europeans first reached 
Tombouctou. When they arrived, the once proud city had shriv-
eled to a small, poor, dusty city of adobe structures, its past 
fame having long vanished into the desert sands.

What caused Tombouctou to wither away? Here, too, geog-
raphy provides an answer. By the mid-1400s, Portuguese 
sailors reached the coastal region of West Africa near Guinea. 
Cargo previously carried by foot (from the south) and camel 
(from the north) could now be carried by ship. Almost over-
night, Tombouctou lost its important economic function. It had 
become a victim of technological change and another step in 
the transition from folk to popular culture.

During the fourteenth through sixteenth centuries, Tombouctou, or 
Timbuktu, was a leading center of trade along the trans-Saharan 
caravan route. The city, which is located in present-day Mali, was 
designated a UNESCO World Heritage Site in 1988.
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but also the term by which these largely nomadic people are 

recognized) were dominant. Perhaps the best-known Berber 

group is the Tuareg. For more than 2,000 years, these nomadic 

peoples traded camels across a trans-Saharan caravan route 

linking Mediterranean cities with those located south of the 

Sahara. 

Most economic development within the Saharan region 

takes place in areas adjacent to the desert itself. Exceptions 

include petroleum and natural gas in Algeria and Libya (the 

chief source of wealth for both countries), and uranium in 

Niger. The use of these deposits of natural resources has 

brought economic, population, and transportation develop-

ment to areas of production. Libya’s monumental Great Man-

Made River Project also brought some development to that 

country’s interior. 

During the 1970s and 1980s, much of the world learned 

a new word: desertification. The term refers to the creation 

of desert-like conditions as a result of human activity. It can 

be caused by such things as over-grazing, firewood cutting, 

and tilling marginal soils. Steppe (grassland) climates tend 

to experience drought conditions every three decades. In the 

Sahel zone that borders the southern Sahara, however, an 

entire 30-year cycle was missed. This resulted in some 60 years 

of above-average rainfall. With wetter conditions, settlement 

began to expand into what formerly (under normal condi-

tions) had been the southern Sahara. Herd sizes grew, new 

ground was broken for planting, and the human population 

greatly expanded—resulting, of course, in the need for more 

cattle, more crops, and more firewood. A human and environ-

mental disaster was in the making. 

When the normal drought cycle returned in the early 

1970s, environmental conditions and human activity were 

far out of balance. Astronauts reported seeing “small white 

circles” in West Africa from their vantage point in distant 

space. Throughout the Sahel zone, boreholes (wells) had been 

drilled to provide water for livestock and other uses. Animals, 

(continued from page 97)
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however, could only stray so far from the wells before needing 

to return in order to replenish their water supply. Over-graz-

ing around the wells is what created the white circles seen from 

space. What was the response to this growing tragedy? More 

boreholes were drilled! Very rapidly, much of the Sahel zone 

became ravaged by over-grazing that resulted in further desert-

ification. As a result, in some places, the Sahara Desert spread 

southward at a rate of 10 to 12 miles (16 to 19 kilometers) a 

year. It took many years and billions of dollars to stabilize the 

region. In the process, pastoral nomadism all but vanished as a 

way of life in the African Sahel. 

EGYPT
Despite its location in the northeastern corner of Africa, Egypt 

is often included within the Middle East because of its close 

cultural ties to that region. Here, the country is treated sepa-

rately. Historically, demographically, culturally, and in many 

other geographical aspects, Egypt deserves recognition on its 

own. Few countries have a more fascinating history than does 

this land that clings to the shores of the Nile and its life-giving 

oasis. Farming, the very foundation of early civilizations, may 

have had it start here some 18,000 years ago. Two of the world’s 

Seven Wonders—the pyramids and lighthouse at Alexandria—

attest to the country’s early cultural development. In fact, 

to many of us, “Ancient Egypt” and “Early Civilization” are 

synonymous. 

In many respects, modern Egypt began with the opening 

of the Suez Canal in 1869. This 101-mile-long (163-kilometer) 

artery that links the Mediterranean and Red seas is one of the 

world’s most important facilities. But it is not Egypt’s only 

engineering claim to fame. The country’s Aswan High Dam is 

one of the largest and most controversial engineering projects 

of recent times. Initially, Egypt turned to the United States and 

England to help design, finance, and assist in construction of 

the dam. When refused by these Western nations, Communist 

China stepped in, as did the Soviet Union soon thereafter. 
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These events created an international crisis that took years to 

resolve. Ultimately, the dam was designed and largely built by 

the Soviets, giving them a cold war foothold in Egypt (hence, 

much of the Middle East). 

Aswan was finally completed in 1970 and its reservoir, 

Lake Nasser, filled by 1976. The project brought many benefits 

to the country, but also some problems. Annual floods on 

the Nile were finally controlled, but the floodwaters were the 

source of minerals and other nutrients that replenished soil 

fertility. Now, for the first time in history, Egyptian farmers 

had to fertilize their soil, which can be quite costly for poor 

falaheen (peasant farmers). Artificial fertilizers also contribute 

to increasing chemical pollution in the area. As the waters of 

Lake Nasser rose, nearly 100,000 people were displaced. Many 

treasured archaeological sites also were either lost to the rising 

lake level, or removed to higher ground. When built, the dam 

supplied nearly half of Egypt’s electrical energy needs. Yet with 

a population that has doubled since its construction, the dam 

can meet only about 10 percent to 15 percent of the country’s 

electrical needs today. 

The dam has contributed to a number of other environ-

mental concerns. Silt that once reached agricultural fields 

now settles in Lake Nasser, lowering its water storage capacity. 

In the absence of silt downstream from the dam, erosion has 

quickened its pace. Fishing in the Mediterranean has declined 

because important nutrients no longer reach the sea. Valuable 

agricultural land has been ruined by poor irrigation practices 

that result in waterlogging and the accumulation of salts in 

soils. These are just some of the many issues surrounding the 

controversial Aswan High Dam.

THE MIDDLE EAST  
AND SOUTHWEST ASIA
One could easily argue that the very complex, troubled, and 

oil-rich Middle East is the most important region in the world 

today. There can be little doubt that, with the cold war a thing 
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of the past, the Middle East is the focal point of global atten-

tion and concern. Thousands of years ago, this dynamic part 

of the world gave root to Western civilization. Events currently 

happening in the Middle East and Southwest Asia now have a 

nearly immediate impact on our lives. Newspapers and televi-

sion tell of the clash between Islam and the West. Words such 

as jihad, terrorism, and al Qaeda have entered the common 

vocabulary or taken on new meaning during recent years. We 

see the effects of this global struggle everywhere, from the ris-

ing costs of gasoline, to the long lines at airport security check-

points, to stories of the experiences of U.S. soldiers overseas.

The contemporary Middle East is a land of contrasts, 

many of which lie at the foundation of the region’s problems 

The modern city of Dubai, in the United Arab Emirates, stands 
in sharp contrast to the Middle East’s traditional rural villages 
and age-old regional capitals. Since 2000, Dubai has instituted a 
large-scale construction campaign driven by its desire to diversify 
the economy. 
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and conflicts. Few places in the world have a greater gap 

between the wealthy and poor. Western ideas of democracy, 

social equality, and the economy have not fared well in most 

Middle Eastern countries. Shining modern cities like Dubai, 

in the United Arab Emirates, stand in sharp contrast to tra-

ditional rural villages and age-old regional capitals. Even 

within cities such as Cairo, Teheran, Amman, and Damascus, 

areas of affluence and luxury are surrounded by poverty and 

squalor. As a region largely dominated by folk culture, many 

people are reluctant to change. They feel threatened by mod-

ernization and globalization and the freedom of options that 

they bring. 

Although news reports often focus on stories about the 

bitter clash between the Jewish population of Israel and the 

surrounding Islamic Arab and Palestinian neighbors, it is 

important to remember that Islam, itself, is a house divided. 

The ongoing clash between traditional and modern, rich and 

poor, powerful and powerless, will continue for decades to 

come. So, too, will conflicts between Sunni and Shia Muslims, 

Israel and its neighbors, and those lands with or without 

adequate supplies of water. 

All of the foregoing concerns pale, however, in contrast 

to the importance of oil within the region. More than a half-

century ago, anthropologist Leslie A. White spotlighted the 

importance of energy consumption. He suggested that cultural 

growth (an increase in the number and complexity of cultural 

traits) is dependent upon how much energy each person in 

that culture consumes. Numerous examples suggest that White 

was correct. Nearly 70 percent of the world’s proven energy 

reserves are in the Middle East, and an estimated 40 percent 

of the developed world’s economy is based on the use of fossil 

fuels. Stop and think: Where would we be without cars, trucks, 

ships, planes, and trains—nearly all of which are powered by 

petroleum? Because of this situation, it is imperative that the 

Middle East is stabilized. Were the Middle East to fall into total 

chaos, the oil-dependent industrial West would experience a 
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staggering economic decline. The resulting economic depres-

sion would also destroy any hope for economic development 

and future prosperity within the less-developed world. 

As you can see, all of the world’s people have much at stake 

in the Middle East. Middle Easterners, on the other hand, are 

often resentful over what they perceive to be their role as pup-

pets. Many of them feel powerless in the global struggle for 

control of their petroleum resources and overwhelmed by the 

threat of outside cultural domination. 

CENTRAL ASIA
The desert areas of Central Asia remain a huge blank spot in 

the “mental map” possessed by most Northern Americans. 

Historically, city names such as Tashkent (in Kazakhstan), 

Samarkand (in Uzbekistan), and Ulan Bator (in Mongolia) 

may ring a bell of recognition. So, too, might the famous Silk 

Road (upon which tradesmen traveled between the Middle 

East and East Asia) and notorious Mongol warriors such as 

Genghis Khan and Tamerlane. Readers may know something 

about the distant past of this region. During most of the twen-

tieth century, however, Central Asia was a part of the former 

Soviet Union and therefore off-limits to Westerners. So, too, 

were the lands of inner China and Mongolia. Only recently 

have these remote lands begun to open their doors—and often 

just by a narrow crack—to foreigners. 

The nations in this region face many problems. As land-

locked countries, they remain quite isolated from the rest of 

the world. With few capital resources, there is little wealth to 

invest in development. Rampant corruption, lack of adequate 

infrastructure, and inept authoritarian governments discour-

age foreign investment. Like many other arid lands, this region 

looks to the future with hope, but great uncertainty.

Desert regions
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Future Prospects 
for Desert Lands 

and Peoples

Water is the key to desert survival. If people are to live in arid 

lands, they must have an adequate source of water. Oil and 

other mineral resources are of great importance regionally, but they 

will soon be gone. For most of the desert realm, oil and water long 

have been and certainly shall continue to be the most important 

natural elements and source of human concern. These, and in some 

cases, other precious resources lie at the very foundation of human 

settlement, economy, and well-being within the region.

For American deserts, the only limit to growth appears to be 

an adequate supply of water. The region’s economy has become 

extremely diversified during recent decades. No longer are states 

such as Arizona and Nevada dependent upon their nonrenewable 

mineral resources. Currently, enough water exists in the region to 

support its booming population well into the foreseeable future. But 

if this is to happen, a very difficult decision must be made. In both 

the United States and Mexico, leaders must decide which is more 
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important—people and urban growth, or agricultural produc-

tion. There is not enough water for both to continue growing 

at their current pace.

In South America, the Atacama Desert region simply 

needs political stability to thrive. Streams flowing from the 

Andes provide an adequate and reliable water supply. Because 

the desert hugs the coast, future development also can draw 

and desalinize water from the Pacific Ocean. The economy of 

northern Chile’s Atacama region depends largely on copper 

mining. Although currently thriving, the ore deposits will not 

last forever. Chile, however, is one of Latin America’s most 

stable democracies. The world’s driest desert and its unique 

Since the early twentieth century, oil has been one of the most 
important natural elements in the desert region. Because of its 
importance, it has been a point of contention for generations. 
Pictured here is a burning oil well on the border of Kuwait and 
Iraq, which was set ablaze by retreating Iraqi soldiers prior to the 
second Gulf War in 2003.
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conditions and resultant landscapes could be a very strong 

draw for tourists. All the country needs to do is improve its 

tourist infrastructure: “Build it and they will come!” The same 

holds true for Patagonia and its spectacular Andean scenery 

and rugged plateau landscapes. 

The Kalahari Desert region in Africa is also thriving. 

No one knows, however, how long the diamonds will last. 

Botswana is politically stable and has a rapidly growing 

economy. A well-managed national park system with abun-

dant wildlife, the unique Okavango Delta and Swamp, and 

fascinating Bushman culture can all attract tourists into the 

region. Peace finally appears to have come to long-troubled 

Namibia and Angola. Here, too, tourism may provide the 

capital resources to support the beginnings of development of 

other economic potentials. 

More than a dozen countries lie fully or partially within 

the Sahara Desert. They all have their own problems and pros-

pects. Generally speaking, they are poor, poorly governed, and 

dominated by Arabic- or Berber-speaking Muslims. A num-

ber of the countries have suffered civil conflict during recent 

decades. Other than Algeria and Libya, most nations lack valu-

able natural resources. A rich history, scenic Mediterranean 

beaches, the high Atlas Mountains, and traditional cultures 

could serve as the basis of a tourist industry. Again, however, 

a tourist infrastructure—hotels, restaurants, shops, car rental 

agencies, and so forth—must be in place before tourists will 

come. Of greatest importance, of course, is ensuring that visi-

tors will be safe, something that much of the region cannot yet 

guarantee.

Egypt has most of the “pieces” in place that are essential to 

success. Today, as throughout history, the Nile River provides 

an adequate, reliable, and now controlled source of water. 

During recent years, the country’s political situation appears 

to have stabilized somewhat. It has a thriving tourist indus-

try, some manufacturing, and a growing service sector of the 

economy. 
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Egypt’s greatest problem is the country’s explosive popula-

tion growth. Its 75 million people constitute one of the world’s 

most crowded populations, and the number continues to grow 

at a rate of 2 percent per year, nearly twice the world average. 

It is difficult for the country’s economy and services (schools, 

health care, and so forth) to keep pace with the rapidly growing 

population. If the government continues to be responsive to 

the needs of its people, social conditions remain stabilized, and 

population growth declines, Egypt’s future should be bright.

This brings us to the turbulent Middle East. For decades 

to come, the politics of oil will continue to influence both 

local and global decisions and actions. Who will be the power 

brokers and ultimate winners and losers in this struggle? Few 

Middle Eastern countries have a tradition of political stability 

or democracy. The petroleum resources that provide many 

countries with nearly all of their wealth will not last forever. 

What will happen to these lands and peoples when the wells 

finally run dry? What future turns might the region’s political 

fortunes take? Will the current push by the United States and 

its allies for democracy in Afghanistan and Iraq be successful? 

If it is, will a tide of democracy sweep across the Middle East 

and into other Muslim-dominated lands? What of Islam itself? 

Will Shia and Sunni factions put aside their heated differences? 

Will Islamic terrorists continue to use their faith as justifica-

tion for their actions? Perhaps Islamic leaders and Muslims 

in general will finally rise up and say, “Enough!” to the use of 

their faith as a justification for terrorism.

These are just some of the many questions and issues 

that arise during discussions of current events in the Middle 

East. We can be all but certain that, during the foreseeable 

future, the Middle East will be the world’s most critical eco-

nomic, political, social, and military hot spot. A headline that 

appeared in the Arizona Republic more than two decades ago 

read: “Water becoming world issue; problems ‘boggle the 

mind.’” (October 27, 1983). Although the article focused on 

the U.S. water supply, its theme certainly holds true for the 

Future Prospects for Desert Lands and Peoples
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world’s desert regions. Yet when discussing the problems of 

arid lands, it is very easy to focus solely on water issues. We 

must remember that with contemporary technology, fresh-

water can be diverted from sources hundreds of miles away, 

as is already being done in California, Arizona, and Libya. It 

also can be drawn from seawater through various desalination 

processes that are becoming economically viable. Agricultural 

lands can be taken out of production, releasing water supplies 

for growing urban populations.

Ultimately, the future of the world’s desert lands—as is 

true of all environments—rests more with the people them-

selves than any other factor. Among the various problems 

within the region are inept and self-serving governments, 

rampant corruption, civil strife, and booming populations 

that exceed economic growth. Acts of terrorism and other 

criminal activity (such as the drug trade) are commonplace 

throughout portions of the arid realm. It is difficult to imagine 

major changes coming soon to much of the region. Sources of 

conflict are simply too deeply rooted. And yet, recent decades 

have witnessed many changes for the better: East Germany, 

Yugoslavia, and other former Communist countries broke 

apart, and much of Latin America is becoming more politically 

stable. Throughout the desert realm, the future is in the hands 

of the people themselves. For much the world’s desert lands 

and peoples, there may be reason for optimism.
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Historical Geography  
at a Glance

	 YBP*

	 1,000,000	 Early	humans	inhabit	desert	regions.

	 18,000	 Evidence	of	early	agriculture	in	Nile	Valley.

	 12,000		 Sheep	and	goats	join	the	dog	as	domesticated	

animals.

	 8,000	 Cattle	domesticated.

	 3500	B.c.	 Emergence	of	early	cities	in	Middle	East.

	 2800	B.c.	 Early	form	of	abstract	writing	developed.

	 2680	B.c.	 Building	of	pyramids	begun	in	Egypt.

	 814	B.c.	 City	of	Carthage	established.

	 330s–320s	B.c.	 Alexander	the	Great	of	Macedonia	conquers	

lands	eastward	to	create	a	vast	empire.

	 a.d.	622	 Prophet	Muhammad	moves	from	Mecca	to	

Medina	in	present-day	Saudi	Arabia.

	 711	 Muslims,	having	spread	across	North	Africa,	

invade	the	Iberian	Peninsula.

	 1095	 First	of	many	Christian	Crusades	that	will	

last	for	three	centuries,	attempting	to	convert	

the	Holy	Land	and	take	it	away	from	Muslim	

control.

	 1869	 Opening	of	the	Suez	Canal.

	 1870s	 First	oil	wells	in	the	Caspian	Basin.

	 1880s	 Beginning	of	Zionist	movement;	Jews	migrate	

back	to	Palestine	(Israel).

	 1908	 Oil	discovered	and	wells	drilled	in	Iran.
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	 1918	 End	of	World	War	I	and	the	partitioning	of	

much	of	North	Africa	and	the	Middle	East	into	

countries,	most	of	which	had	been	European	

colonies.

	 1922	 Temperature	reaches	136ºF	(58ºC)	at	Al	

Aziziyah,	Libya.

	 1948	 Creation	of	Jewish	state	of	Israel.

	 1990	 Iraq	invades	Kuwait,	and	the	United	States	and	

its	allies	intervene	in	what	comes	to	be	known	as	

the	Persian	Gulf	War.

	 1991		 Collapse	of	Soviet	Union	changes	global	geo-

political	strategies	and	allows	the	former	Soviet	

states	to	become	independent	countries.

	 2001	 Following	September	11	attacks	on	the	United	

States,	U.S.	forces	enter	Afghanistan	marking	the	

beginning	of	the	“War	on	Terrorism.”

	 2003	 United	States	and	its	allies	invade	Iraq	hoping	to	

create	stability	within	the	Middle	East.

*		years	before	present
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