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New Orleans before and after Hurricane Katrina, 2005. w

Thinking
(eographically

hat do you expect from this geography course? You

may think that geography involves memorizing lists of KEY ISSUES
countries and capitals or exports and imports. Perhaps 1. How do geographers describe
you associate geography with photographic essays of ;

. . . where things are?
exotic places in popular magazines. Contemporary geog-

raphy is the scientific study of the location of people and 2. Why is each point on Earth
activities across Earth, and the reasons for their distribution. unique?

Geographers ask “where” things are and “why” they are there.
Historians organize material by time, because they understand that
action at one point in time can result from past actions and can affect
future ones. Geographers organize material by place, because they
understand that something happening at one place can result from
something that happened elsewhere and can affect conditions at
other places. Historians study the logical sequence of human activi-
ties in time, whereas geographers study the logical arrangement of
human activities in space.

Like all sciences, the study of geography requires understanding
some basic concepts. For example, the definition of geography in
the first paragraph included the words location and distribution. We
use these words commonly in daily speech, but geographers give
them precise meanings. This first chapter introduces how human
geographers think about the world.

Geographers observe that people are being pulled in opposite
directions by two factors—globalization and local diversity.
Modern communications and technology have fostered globaliza-
tion, pulling people into greater cultural and economic interaction
with others. At the same time, people are searching for more ways to
express their unique cultural traditions and economic practices.
"Tensions between the simultaneous geographic trends of globaliza-
tion and local diversity underlie many of the world’s problems that
geographers study, such as political conflicts, economic uncertainty,
and pollution of the environment.

3. Why are different places
similar?
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CASE STUDY

Big Mac Attack

If when driving across the vast expanses of the United States
on an interstate highway you are hit by hunger pangs, you
are unlikely to be thinking about geography. At the next
interchange you scan the horizon for fast-food restaurant
signs, again in vain. Now, very hungry, you are again
disappointed at the second interchange. Finally, as you
approach the third interchange, you spot a familiar image
atop a very large pole—McDonald’s “golden arches.”
When you drive up the ramp from the highway to the
local road, you are confronted with a choice of a half-
dozen fast-food restaurants. Very annoyed, you wonder why
none of these establishments were located at the two previ-
ous interchanges. Why cluster a half dozen at a single
interchange instead of dispersing one or two at each
interchange? Now you are asking questions about geography.
Geographers ask where things are located and why.
Geographers are interested in the location of
McDonald’s restaurants around the world, not just around
a U.S. interstate exit. The spread of McDonald’s from a
single establishment in Des Plaines, Illinois, in 1955, to
32,000 establishments worldwide reflects what for many
human geographers was the defining trend of the late
twentieth century—globalization of economy and culture.

Thinking geographically is one of the oldest human activities.
Perhaps the first geographer was a prehistoric human who
crossed a river or climbed a hill, observed what was on the other
side, returned home to tell about it, and scratched the route in
the dirt. Perhaps the second geographer was a friend or relative
who followed the dirt map to reach the other side. The word
geography, invented by the ancient Greek scholar Eratosthenes,
is based on two Greek words. Geo means “Earth,” and graphy
means “to write.”

"Today, geographers are still trying to reach the other side, to
understand more about the world in which we live. Geography
is the study of where things are found on Earth’s surface and the
reasons for the location. Human geographers ask two simple
questions: Where are people and activities found on Earth?
Why are they found there?

Geography is divided broadly into two categories—buman
geography and physical geography—and within each category,
slightly different “where” and “why” questions are addressed.
Human geography is the study of where and why human
activities are located where they are—for example, religions,
businesses, and cities. Physical geography studies where and
why natural forces occur as they do—for example, climates,
landforms, and types of vegetation.

This book focuses on human geography, but it never forgets
Earth’s atmosphere, land, water, vegetation, and other living

Human geographers are interested in understanding the
economic and cultural conditions that permitted, and even
encouraged, companies such as McDonald’s to spread around
the world during that time. Especially significant for some
human geographers is the prominent role played by American
companies, from Coca-Cola and Ford to Microsoft and MTV,
in the creation of a global economy and culture.

In the twenty-first century, human geographers also
recognize that global forces have not eliminated local diversity
in economic conditions and cultural preferences. McDonald’s
success has been built on many individual decisions
concerning the local economy and culture. The company
encourages local operators to tailor menu items to local
tastes—such as Japan’s Teriyaki McBurger (with sausage and
teriyaki sauce) and Chile’s McPalta (with avocado)—and it
avoids countries where few people can afford its meals.

Human geography is an especially exciting subject in the
twenty-first century because of the constant interplay
between the common and the exotic, between global forces
and local distinctiveness. Every McDonald’s—every place on
Earth—is in some way tied to a global economy and culture,
yet at the same time reflects certain characteristics that are
unlike anywhere else. :

creatures. Because geographers are trained in both social and
physical sciences, they are particularly well equipped to under-
stand interactions between people and their environment, such
as the devastation in the southern United States after Hurricane
Katrina in 2005.

Physical geography concepts explain the process by which hur-
ricanes, such as Katrina, form in the Atantic Ocean during the late
summer and autumn and gather strength over the warms waters of
the Gulf of Mexico. When it passes over land, a hurricane can gen-
erate a powerful storm surge that floods low-lying areas.

It is here that physical and human geography intersect.
Katrina caused massive damage, in part because it made landfall
near heavily populated areas, including the cities of Biloxi and
Gulfport, Mississippi; Mobile, Alabama; and New Orleans,
Louisiana. In an effort to protect these low-lying cities from
flooding, government agencies constructed a complex system of
levees, dikes, seawalls, canals, and pumps. The experience of
Katrina proved that humans are not able to control and tame all
of the forces of nature. :

Human geographers are especially concerned with the uneven
impact of destruction. Hurricane Katrina’s victims were primarily
poor, African American, and older individuals. They lived in the
lowest-lying areas, most vulnerable to flooding, and many lacked
transportation, money, and information that would have enabled
them to evacuate in advance of the storm. On the other hand, the



wealthy portions of New Orleans, such as tourist attractions like
the French Quarter, were spared the worst because they were
located on slightly higher ground (Figure 1-1). The slow and
incompetent response to the destruction by local, state, and fed-
eral emergency teams was blamed by many analysts on the vic-
tims’ lack of a voice in the politics, economy, and social life of
New Orleans and other impacted communities.

Relationships such as these between humans and nature will
be examined throughout this book. For example, in Chapter 2
we will see how humans are more likely to live in the areas of
Earth where land is flat, water is abundant, and the climate is
mild, and they avoid living in mountains, deserts, and areas with
harsh climates. The final chapter of the book will explicitly tie
human activities to the physical environment.

To introduce human geography, this book concentrates on
two main features of human behavior—culture and economy.
The first half of the book explains why the most important
cultural features, such as major languages, religions, and ethnic-
ities, are arranged as they are across Earth. The second half of
the book looks at the locations of the most important economic
activities, including agriculture, manufacturing, and services.

This first chapter introduces basic concepts that geographers
employ to address their “where” and “why” questions. Many of
these concepts are words commonly employed in English but given
particular meaning by geographers. The first key issue in this chap-
ter looks at geography’s most important tool—mapping. A map is a
two-dimensional or flat-scale model of Earth’s surface, or a portion
of it. Geography is immediately distinguished from other disci-
plines by its reliance on maps to display and analyze information.

The second and third sections of this chapter look at basic
concepts geographers use to ask two principal “why” questions.

Thinking Geographically 5

First, geographers want to know why each place on Earth is in
some ways unique. For example, why do people living close to
each other speak different languages and employ different
methods of agriculture?

Geographers use two basic concepts to explain why every place
is unique—place and region. To geographers, a place is a specific
point on Earth distinguished by a particular characteristic. Every
place occupies a unique location, or position, on Earth’ surface,
and geographers have many ways to identify location. A region is
an area of Earth distinguished by a distinctive combination of cul-
tural and physical features. Human geographers are especially
concerned with the cultural features of a group of people in a
region—their body of beliefs and traditions, as well as their politi-
cal and economic practices.

The third key issue in this chapter looks at geography’s other
main “why” question. Geographers want to know why different
places on Earth have similar features. For example, why do
people living far apart from each other practice the same
religion and earn a living in similar ways?

Three basic concepts—scale, space, and connections—help
geographers explain why these similarities do not result from
coincidence. Scale is the relationship between the portion of
Earth being studied and Earth as a whole. Although geogra-
phers study every scale from the individual to the entire Earth,
increasingly they are concerned with global-scale patterns and
processes. Space refers to the physical gap or interval between
two objects. Geographers observe that many objects are distrib-
uted across space in a regular manner, for discernable reasons.
Connections are relationships among people and objects
across the barrier of space. Geographers are concerned with the
various means by which connections occur.
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FIGURE 1-1 New Orleans after Hurricane Katrina. The discipline of geography sits at the intersection of physical science
and social science. Hurricane Katrina illustrates this intersection. From a physical geography perspective, 80 percent of
New Orleans was underwater after the city’s flood-protection levees broke (left). The 20 percent that was not flooded was the
land at slightly higher elevations, including the leading tourist destinations in the Vieux Carré (French Quarter). From a
social science perspective, at the time of the hurricane two-thirds of the population of New Orleans was African American
(right). However, the population in the area that was not flooded was less than one-fourth African American.
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FIGURE 1-2 World map. One of the most significant
elements of the cultural landscape is the political
boundaries that separate its nearly seven billion
inhabitants. The numerous states range in size from
Russia, which occupies one-sixth of the world’s land
area, to microstates such as Singapore, Malta, or
Grenada. The names of these states evoke images of
different environments, peoples, cultures, and levels of
well-being. However, the political boundaries are only
one of the many patterns that geographers observe
across FEarths surface. Geographers study the
distribution of a wide variety of cultural and
environmental features—social customs, agricultural
patterns, the use of resources—many of which
transcend  political ~boundaries. As  scientists,
geographers also try to explain why we can observe
these patterns on the landscape.
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e Maps

»  Contemporary tools

Geography’s most important tool for thinking spatially about the distribu-
tion of features across Earth is a map. “[Blefore travel began a map
existed first” (Zbigniew Herbert, “Home,” in Still Life with a Bridle).

As you turn the pages of this book, the first thing you may notice is the large
number of maps—more than 200. These maps range in size from tiny boxes
covering part of a city (Figure 1-1) to two-page spreads of the entire world

(Figure 1-2). Some are highly detailed, with complex colors, lines, points, and
shadings, whereas others seem highly generalized and unrealistic.

Like a model automobile or ship, a map is a scale model of the real
world, made small enough to work with on a desk or computer. It can be a
hasty here’s-how-to-get-to-the-party sketch, an elaborate work of art, or a
precise computer-generated product. For centuries, geographers have
worked to perfect the science of mapmaking, called cartography. Con-
temporary cartographers are assisted by computers and satellite imagery.

To communicate geographic concepts effectively through maps, car-
tographers must design them properly and ensure that users know how
to read them. A map, after all, differs from a photograph because it is a
less literal representation of Earth, an artistic creation constrained by sci-
entific principles. Cartographers must make two especially important
decisions in creating a map—scale and projection.
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Early Mapmaking

The earliest surviving maps were drawn by Babylonians on clay

pal way that geographers share data or results of scientific analysis. during an eclipse, and that the visible groups of stars change as one
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(Top) Map of the world made in 1571 by
Flemish  cartographer ~Abraham  Ortelius
(1527-1598). (Bottom) Compare the accuracy
of the coastlines on Orteliuss map with the
recent image of the world based on satellite
photographs. The composite image was assem-
bled by the Geosphere Project of Santa Monica,
California. Thousands of images were recorded
over a ten-month period by satellites of the
National Oceanographic and Atmospheric
Administration. The images were then
electronically assembled, much like a jigsaw
puzzle.
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travels north or south. Eratosthenes (27671942 B.C.), the first
person of record to use the word geography, also accepted that
Earth was spherical and calculated its circumference within a
remarkable 0.5 percent accuracy. He prepared one of the earliest
maps of the known world, correctly dividing Earth into five cli-
matic regions—a torrid zone across the middle, two frigid zones at
the extreme north and south, and two temperate bands in between.

Two thousand years ago, the Roman Empire controlled
an extensive area of the known world, including much of Europe,
northern Africa, and western Asia. Taking advantage of informa-
tion collected by merchants and soldiers who traveled through the
Roman Empire, the Greek Ptolemy (A.D. 100?—170?) wrote an

eight-volume Guide to Geography. He codified basic principles of
mapmaking and prepared numerous maps, which were not
improved upon for more than a thousand years. Ancient Greek
and Roman maps were compiled in the Barvington Atlas of the
Greek and Roman World. “We can’t truly understand the Greeks
and Romans without good maps that show us their world,”
explained Barrington Atlas editor Richard J. A. Talbert.

After Ptolemy, little progress in mapmaking or geographic
thought was made in Europe for several hundred years. Maps
became less mathematical and more fanciful, showing Earth as
a flat disk surrounded by fierce animals and monsters. Geographic
inquiry continued, though, outside of Europe. The oldest



Chinese geographical writing, from the fifth century B.C,
describes the economic resources of the country’s different
provinces. Phei Hsiu (or Fei Xiu), the “father of Chinese
cartography,” produced an elaborate map of the country in
AD. 267. The Muslim geographer al-Idrisi (1100-1165?)
prepared a world map and geography text in 1154, building on
Ptolemy’s long-neglected work. Ibn-Battutah (1304-1368?) wrote
Ribiah (“Travels”) based on three decades of journeys covering
more than 120,000 kilometers (75,000 miles) through the Muslim
world of northern Africa, southern Europe, and much of Asia.

A revival of geography and mapmaking occurred during the
Age of Exploration and Discovery. Ptolemy’s maps were rediscov-
ered, and his writings were translated into European languages.
Columbus, Magellan, and other explorers who sailed across the
oceans in search of trade routes and resources required accurate
maps to reach desired destinations without wrecking their ships.
In turn, cartographers such as Gerardus Mercator (1512-1594)
and Abraham Ortelius (1527-1598) took information collected by
the explorers to create more accurate maps. By the seventeenth
century, maps accurately displayed the outline of most continents
and the positions of oceans. Bernhardus Varenius (1622-1650)
produced Geographia Generalis, which stood for more than a cen-
tury as the standard treatise on systematic geography.

Map Scale

The first decision a cartographer faces is how much of Earth’s
surface to depict on the map. Is it necessary to show the entire
globe, or just one continent, or a country, or a city? 'To make a
scale model of the entire world, many details must be omitted
because there simply is not enough space. Conversely, if a map
shows only a small portion of Earth’s surface, such as a street map
of a city, it can provide a wealth of detail about a particular place.

The level of detail and the amount of area covered on a map
depend on its scale. When specifically applied to a map, scale
refers to the relationship of a feature’s size on a map to its actual
size on Earth. Map scale is presented in three ways: a fraction
(1/24,000) or ratio (1:24,000), a written statement (“1 inch
equals 1 mile”), or a graphic bar scale (Figure 1-3). Maps often
display scale in more than one of these three ways.

A fractional scale shows the numerical ratio between distances
on the map and Earth’s surface. A scale of 1:24,000 or 1/24,000
means that one unit (inch, centimeter, foot, finger length) on the
map represents 24,000 of the same unit (inch, centimeter, foot,
finger length) on the ground. The unit chosen for distance can be
anything, as long as the units of measure on both the map and the
ground are the same. The 1 on the left side of the ratio always
refers to a unit of distance on the 7ap, and the number on the right
always refers to the same unit of distance on Earth’s surface.

The written scale describes this relation between map and
Farth distances in words. For example, the statement “1 inch
equals 1 mile” on a map means that one inch on the map represents
one mile on Earth’s surface. Again, the first number always refers
to map distance, and the second to distance on Earth’s surface.

A graphic scale usually consists of a bar line marked to show
distance on Earth’s surface. To use a bar line, first determine
with a ruler the distance on the map in inches or centimeters.
Then hold the ruler against the bar line and read the number on

Maps 9

the bar line opposite the map distance on the ruler. The num-
ber on the bar line is the equivalent distance on Earth’s surface.
The appropriate scale for a map depends on the information
being portrayed. A map of a downtown area, such as Figure 1-3
upper right, has a scale of 1:10,000, whereas the map of
Washington State (Figure 1-3 upper left) has a scale of
1:10,000,000, and the map of the entire world, such as that shown
in Figure 1-2, has a scale of about 1:100,000,000. One inch rep-
resents about 1/6 mile on the downtown Seattle map and about
1,700 miles on the world map. At the scale of a small portion of
Earth’s surface, such as a downtown area, a map provides a wealth
of details about the place. At the scale of the entire globe, a map
must omit many details because of lack of space, but it can effec-
tively communicate processes and trends that affect everyone.

Projection

Earth is very nearly a sphere and therefore accurately repre-
sented in the form of a globe. However, a globe is an extremely
limited tool with which to communicate information about
Earth’s surface. A small globe does not have enough space to
display detailed information, whereas a large globe is too bulky
and cumbersome to use. And a globe is difficult to write on,
photocopy, display on a computer screen, or carry in the glove
box of a car. Consequently, most maps—including those in this
book—are flat. Three-dimensional maps can be made but are
expensive and difficult to reproduce.

Earth’s spherical shape poses a challenge for cartographers
because drawing Earth on a flat piece of paper unavoidably
produces some distortion. Cartographers have invented hun-
dreds of clever methods of producing flat maps, but none have
produced perfect results. The scientific method of transferring
locations on Earth’s surface to a flat map is called projection.

The problem of distortion is especially severe for maps
depicting the entire world. Four types of distortion can result:

1. The shape of an area can be distorted, so that it appears
more elongated or squat than in reality.

2. The distance between two points may become increased or
decreased.

3. The relative size of different areas may be altered, so that
one area may appear larger than another on a map but is in
reality smaller.

4. The direction from one place to another can be distorted.

Most of the world maps in this book, such as Figure 1-2, are
equal area projections. The primary benefit of this type of projec-
tion is that the relative sizes of the landmasses on the map are
the same as in reality. The projection minimizes distortion in
the shapes of most landmasses, although areas toward the
North and South poles—such as Greenland and Australia—
become more distorted. These areas are sparsely inhabited, so
distorting their shapes usually is not important.

To largely preserve the size and shape of landmasses, how-
ever, the projection in Figure 1-2 forces other distortions:

e The Eastern and Western hemispheres are separated into
two pieces, a characteristic known as interruption.
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FIGUBE 1-3 Map scale. The four images show Washington State (upper left), Western Washington (lower left), the Seattle
region (lower right), and downtown Seattle (upper right). The map of Washington State has a fractional scale of
1:10,000,000. Expressed as a written statement, 1 inch on the map represents 10 million inches (about 158 miles) on the
ground. Look what happens to the scale on the other three maps. As the area covered gets smaller, the maps get more
detailed, and 1 inch on the map represents smaller distances.

° 'The meridians (the vertical lines), which in reality converge
at the North and South poles, do not converge at all on the
map. Also, they do not form right angles with the parallels
(the horizontal lines).

Two types of uninterrupted projections display information
as shown in Figures 1-9 and 1-17 on pages 19 and 31. The
Robinson projection, in Figure 1-17 on page 31, is useful for
displaying information across the oceans. Its major disadvan-
tage is that by allocating space to the oceans, the land areas are
much smaller than on interrupted maps of the same size. The
Mercator projection in Figure 1-9 on page 19 has several
advantages: Shape is distorted very little, direction is consis-
tent, and the map is rectangular. Its greatest disadvantage is
that area is grossly distorted toward the poles, making high-
latitude places look much larger than they actually are. For
example, compare the sizes of Greenland and South America
in the maps shown in Figures 1-2 and 1-9 on pages 6 and 19.
The map in Figure 1-2 illustrates their size accurately.

Some of the other decisions that must be made when devel-
oping a map are presented in the Appendix.

U.S. Land Ordinance of 1785

In addition to the global system of latitude and longitude, other
mathematical indicators of locations are used in different parts
of the world. In the United States, the Land Ordinance of
1785 divided much of the country into a system of townships
and ranges to facilitate the sale of land to settlers in the West.
The initial surveying was performed by Thomas Hutchins,
who was appointed geographer to the United States in 1781.
After Hutchins died in 1789, responsibility for surveying was
transferred to the Surveyor General.

In this system, a township is a square 6 miles on each side.
Some of the north-south lines separating townships are called
principal meridians, and some east-west lines are designated
base lines (Figure 1-4, upper left). Each township has a number
corresponding to its distance north or south of a particular base
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FIGURE 1-4 Township and range system. To facilitate the numbering of townships, the U.S. Land Ordinance of 1785

designated several north—south lines as principal meridians and several east-west lines as baselines (upper left). As territory
farther west was settled, additional lines were delineated. Townships are typically 6 miles by 6 miles, although physical
features, such as rivers and mountains, result in some irregularly shaped ones (lower left). The Tallahatchie River, for
example, is located in the twenty-third township north of a baseline that runs east-west across Mississippi, and in the first
range east of the principal meridian at 90° west longitude. Townships are divided into 36 sections, each 1 square mile.
Sections are divided into four quarter-sections. The Tallahatchie River is located in the southeast and southwest quarter-
sections of Section 32, T23N RIE. The topographic map (right), published by the U.S. Geological Survey, has a fractional
scale of 1:24,000. Expressed as a written statement, 1 inch on the map represents 24,000 inches (2,000 feet) on the ground.
The bar line below the map displays the scale in a third way. The map displays portions of two townships, shown on the
above map. The brown lines on the map are contour lines that show the elevation of any location.

line. Townships in the first row north of a baseline are called
TIN (Township 1 North), the second row to the north is T2N,
the first row to the south is T1S, and so on. Each township has a
second number, known as the range, corresponding to its location
east or west of a principal meridian. Townships in the first
column east of a principal meridian are designated R1E (Range 1

East). The Tallahatchie River, for example, is in township T23N
R1E, north of a baseline that runs east-west across Mississippi
and east of a principal meridian along 90° west longitude.

A township is divided into 36 sections, each of which is
1 mile by 1 mile (Figure 1-4, lower left). Sections are num-
bered in a consistent order, from 1 in the northeast to 36 in the
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southeast. Each section is divided into four quarter-sections,
designated as the northeast, northwest, southeast, and south-
west quarters of a particular section. A quarter-section, which
is 0.5 mile by 0.5 mile, or 160 acres, was the amount of land
many Western pioneers bought as a homestead. The Talla-
hatchie River is located in the southeast and southwest quarter-
sections of Section 32.

The township and range system remains important in under-
standing the location of objects across much of the United
States. It explains the location of highways across the Midwest,
farm fields in Iowa, and major streets in Chicago.

Having largely completed the great task of accurately mapping
Earth’s surface, which required several centuries, geographers
have turned to Geographic Information Science to learn more
about the characteristics of places. Two important technologies
that developed during the past quarter-century are remote sens-
ing from satellites (to collect data) and geographic information
systems (computer programs for manipulating geographic
data). Geographic Information Science helps geographers to
create more accurate and complex maps and to measure
changes over time in the characteristics of places.

GIS

A GIS (geographic information system) is a computer system
that can capture, store, query, analyze, and display geographic
data. The key to GIS is geocoding: The position of any object
on Earth can be measured and recorded with mathematical
precision and then stored in a computer. A map can be created
by asking the computer to retrieve a number of stored objects
and combine them to form an image.

GIS can be used to produce maps (including those in this
book) that are more accurate and attractive than those drawn by
hand. In the past, when cartographers drew maps with pen and
paper, a careless moment could result in an object being placed
in the wrong location, and a slip of the hand could ruin hours of
work. GIS is more efficient for making a map than pen and ink:
objects can be added or removed, colors brightened or toned
down, and mistakes corrected (as long as humans find them!)
without having to tear up the paper and start from scratch.

Each type of information can be stored in a layer. For exam-
ple, separate layers could be created for boundaries of countries,
bodies of water, roads, and names of places. Depending on the
desired purpose, a wide variety of maps can be created by turn-
ing on and off the various layers. A simple map might display
only a single layer by itself, but most maps combine several
layers (Figure 1-5), and GIS permits construction of much
more complex maps than can be drawn by hand.

The value of GIS extends beyond the ability to make com-
plex maps more easily. Layers can be compared to show rela-
tionships among different kinds of information. To understand
the impact of farming practices on water pollution, a physical
geographer may wish to compare a layer of vegetation with a
layer of bodies of water. To protect hillsides from development,

Forest cover

Topographic
base

FIGURE 1-8 A geographic information system. GIS involves storing information
about a location in layers. Each layer represents a different piece of human or envi-
ronmental information. The layers can be viewed individually or in combination.

a human geographer may wish to compare a layer of recently
built houses with a layer of steep slopes.

Scottish environmentalist Tan McHarg pioneered a technique
of comparing layers of various physical and social features to deter-
mine where new roads and houses should be built and where the
landscape should be protected from development. When McHarg
was developing the technique during the 1960s—before the diffu-
sion of powerful microcomputers and GIS software—he painstak-
ingly created layers by laying hand-drawn plastic transparencies on
top of each other. Four decades later, his pioneering technique can
be replicated quickly on a desktop computer with GIS software.

GIS enables geographers to calculate whether relationships
between objects on a map are significant or merely coincidental.
For example, maps showing where cancer rates are relatively high
and low (such as those in Figure 1-13) can be combined with layers
showing the location of people with various incomes and ethnici-
ties, the location of different types of factories, and the location of
mountains and valleys (see Global Forces, Local Impacts box).

Remote Sensing

The acquisition of data about Earth’s surface from a satellite
orbiting Earth or from other long-distance methods is known
as remote sensing. Remote-sensing satellites scan Earth’s sur-
face, much like a television camera scans an image in the thin
lines you can see on a TV screen. Images are transmitted in
digital form to a receiving station on Earth.

At any moment a satellite sensor records the image of a tiny
area called a picture element or pixel. Scanners are detecting
the radiation being reflected from that tiny area. A map created
by remote sensing is essentially a grid containing many rows of
pixels. The smallest feature on Earth’s surface that can be
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Nowhere is the contrast between global
and local scales most immediately visible
than on computer maps. The home page
of a leading computer mapping service,
such as Google Maps (maps.google.com),
Microsoft Maps (local.live.com), or Yahoo
Maps (maps.yahoo.com/beta), typically
starts with an outline map of the United
States. Users typically have the choice
of “map” (names and political bound-
aries), “satellite” (photographic image),
or “hybrid” (combination of map and
satellite image).

‘The minus key extends the map to an
outline of the entire world. Switch to the
satellite setting to see photographic imagery
of the entire world, similar to that shown on
page 8. Visible at the most global scale are
bodies of water, mountain ranges, deserts,
and ice caps. The plus setting zooms the
map in to the local scale. Visible at the most
local scale are houses, bridges, and fields.

Desktop mapping has become most
useful at the local level. Mapping services
have given computer programmers access
to the application programming interface
(API), which is the language that links a

Goc ;glﬁ

Maps

Plzza

database such as an address list with soft-
ware such as mapping. The API for
mapping software, available at such sites
as www.google.com/apis/maps, enables a
computer programmer to create a mash-
up that places data on a map.

Programmers have used mapping serv-
ices’ API to create mash-up maps prima-
rily at the local scale. The term mash-up
refers to the practice of overlaying data
from one source on top of one of the map-
ping services and comes from the hip-hop
practice of mixing two or more songs.
Mash-up maps can show the locations of
businesses and activities near a particular
street or within a neighborhood in a city.
The requested information could be all
restaurants within 1/2 mile of an address,
or to be even more specific, all pizza par-
lors (Figurel-1.1). Mapping software can
show the precise location of commercial
airplanes currently in the air, the gas sta-
tions with the cheapest prices, and current
traffic tie-ups on highways and bridges.

In some cities, mash-ups assist in finding
housing. The location of houses currently
for sale and apartments currently for rent

Web Images Video™ News Maps moren
pizza in G014
Seatch the map

. | Search Maps
Get directions

Eind businesses

FIGURE 1-1.1 Mash-up on a Google
map showing pizza restaurants in
Chicago’s 60614 zip code.

Limited Time Online Specialt $11.92
Sicilian Meats Pizza. Order Online.
wrdd, papajohns, com

Results 1 10 of abaul 16,500 for pizza near IL
60614 - £
c S F‘i 2,

@ Chicago Pizza & Oven Grinder
2121 N Gatk S, Chicago, [
(773) 248-2570 - GBI

Pequod's Pizzeria
2207 N Clybourn Ave, Chn:ag»: IL
F73) 3271512 - w3,

@ Lou Malnati's Pizzeria
953 W anhlwoad Ave Ch(cago i
(773) 832-4030 -

Iy Pie Unique Pizza in the Pan
2417 N Clark St, Chicaga, lL
(773) 929-3380 - o

Bacino's
2204 N Lincoln Ave, Chn:ago L
(773) 4727400 -

QFame
750 W Webster Ave, Ch)cagn L
773) 8285111 -

Doming's Pizza
2231 N Lincaln Ave, Chu:ago L
(773) BBS-7232 - 2o

Pizza Capri in Lincoln Park
1733 N. Halsted, umagn [
(312) 280-5700 - 7

%I) Chuck E Cheese's: Chicago
1730 W Fullerton Ave, Cmcagn L
{F73) 871-24Bd - £ revien

can be pinpointed. A map showing the
prices of recently sold houses in the area
can help a potential buyer determine how
much to offer. A map showing the loca-
tions of crime in the city can help the
buyer determine the safety of the sur-
rounding area. Bars, hotels, sports facili-
ties, transit stops, and other information
about the neighborhood can be mapped.

For some folks, electronic mapping
plays an important role at the most per-
sonal and intimate scale. Post your cell
phone’s GPS address through your online
community, and a Google map can show
you the precise location of each of your
friends on the network at that moment.

The mapping software programs present a
challenge to geographers. When GIS soft-
ware was first developed, it required power-
ful computers and extensive training. Now,
anyone can create a desktop map, so what is
the importance of geographic education?
The answer is that geographers are equipped
to explain the significance of the maps that
are being created. While anyone can create a
map of crime or house prices, geographers
can explain why the observed patterns exist.
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detected by a sensor is the resolution of the scanner. Some can
sense objects as small as 1 meter across.

Geographic applications of remote sensing are primarily
environmental, such as mapping vegetation and other surface
cover, gathering data for large unpopulated areas such as the
extent of winter ice cover on the oceans, and monitoring
changes such as weather patterns and deforestation. Human
geographers are interested in remote sensing to map the distri-
bution of urban sprawl and agricultural practices.

GPS
GPS (Global Positioning System) is a system that accurately
determines the precise position of something on Earth. The
GPS system in use in the United States includes two dozen
satellites placed in predetermined orbits, a series of tracking
stations to monitor and control the satellites, and receivers that
compute position, velocity, and time from the satellite signals.

GPS is most commonly used in the navigation of aircraft and
ships. GPS is also being built into motor vehicles to provide the
driver with directions (see Contemporary Geography Tools
box). The GPS detects the vehicle’s current position, the
motorist programs the desired destination, and instructions are
provided to tell the driver how to reach the destination. Because
the vehicle’s precise location is known, GPS enables a motorist
to summon help in an emergency.

Geographers find GPS to be particularly useful in coding the
precise location of objects. That information can later be
entered as a layer in a GIS.

KEY ISSUE 2
Why Is Each Point on Earth Unique?

e Place: Unique location of a feature

e Regions: Areas of unique characteristics

Each place on Earth is in some respects unique and in other respects similar
to other places. The interplay between the uniqueness of each place and the
similarities among places lies at the heart of geographic inquiry into why
things are found where they are. Two basic concepts help geographers to
explain why every point on Earth is in some ways unique—place and region.
The difference between the two concepts is partly a matter of scale: A place is
a point, whereas a region is an area.

Humans possess a strong sense of place—that is, a feeling for the
features that contribute to the distinctiveness of a particular spot on
Earth, perhaps a hometown, vacation destination, or part of a country.
Describing the features of a place or region is an essential building block
for geographers to explain similarities, differences, and changes across
Earth. Geographers think about where particular places and regions are
located and the combination of features that make each place and region
on Earth distinct.

Geographers describe a feature’s place on Earth by identifying
its location, the position that something occupies on Earth’s
surface. Geographers consider four ways to identify location:
place name, site, situation, and mathematical location.

Place Names

Because all inhabited places on Earths surface—and many
uninhabited places—have been named, the most straightforward
way to describe a particular location is often by referring to its
place name. A toponym is the name given to a place on Earth.

A place may be named for a person, perhaps its founder or a
famous person with no connection to the community. George
Washington’s name has been selected for one state, counties in
31 other states, and dozens of cities, including the national
capital. Places may be named for an obscure person, such as
Jenkinjones, West Virginia, named for a mine operator, and
Gassaway, West Virginia, named for a U.S. senator.

Some settlers select place names associated with religion,
such as St. Louis and St. Paul, whereas other names derive from
ancient history, such as Athens, Attica, and Rome. A place name
may also indicate the origin of its settlers. Place names com-
monly have British origins in North America and Australia,
Portuguese origins in Brazil, Spanish origins elsewhere in Latin
America, and Dutch origins in South Africa.

Pioneers lured to the American West by the prospect of find-
ing gold or silver placed many picturesque names on the land-
scape. Place names in Nevada selected by successful miners
include Eureka, Lucky Boy Pass, Gold Point, and Silver Peak.
Unsuccessful Nevada pioneers sadly or bitterly named other
places, such as Battle Mountain, Disaster Peak, and Massacre
Lake. The name Jackpot was given in 1959 by the Elko,
Nevada, county commissioners to a town near the Idaho state
border in recognition of the importance of legalized gambling
to the local economy:.

The Board of Geographical Names, operated by the U.S.
Geological Survey, was established in the late nineteenth
century to be the final arbiter of names on U.S. maps. In
recent years the board has been especially concerned with
removing offensive place names, such as those with racial or
ethnic connotations.

Some place names derive from features of the physical envi-
ronment. Trees, valleys, bodies of water, and other natural
features appear in the place names of most languages. The
capital of the Netherlands, called 's-Gravenbage in Dutch (in
English, The Hague), means “the prince’s forest.” Aberystwyth,
in Wales, means “mouth of the River Ystwyth,” while 22 kilo-
meters (13 miles) upstream lies the tiny village of Cwmystwyth,
which means “valley of the Ystwyth.” The name of the river,
Ystwyth, in turn, is the Welsh word for “meandermg, descrip-
tive of a stream that bends like a snake.

Places can change names. The city of Cincinnati was origi-
nally named Losantiville. The name was derived as follows: L is
for Licking River; os is Latin for mouth; anti is Latin for
opposite; ville is Latin for town—hence, “town opposite the
mouth of the Licking River.” The name was changed to
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The earliest maps were simple navigation
devices designed to show the traveler how to
get from Point A to Point B. For example,
Polynesian peoples navigated among South
Pacific islands for thousands of years using
three-dimensional maps called stick charts,
made of strips from palm trees and seashells.
The shells represented islands, and the palm
strips represented patterns of waves between
the islands (Figure 1-2.1).

After 3,000 years of ever more complex,
detailed, and accurate cartography, contem-
porary maps have reverted to their earliest
purpose, as simple navigation devices. But to
figure out how to get from one place to
another, you no longer have to unfurl an
ungainly map filled with hard-to-read infor-
mation irrelevant to your immediate journey.
Instead, you program your desired destination
into an electronic navigation device. Because
it knows where you are now, the device can

tell you the route to take from your current
location to your desired location.

Electronic navigation devices have been
installed in the dashboards of motor vehicles
and in handheld devices such as mobile
phones, personal digital assistants (PDAs),
and personal navigation devices (PNDs). All
of these devices depend on GPS receivers to
pinpoint your current location.

Most trips involve making a choice from
among alternative routes. Navigation devices
calculate which route will get you from Point
A to Point B in the fastest time. Time is a
function of a combination of speed and dis-
tance. The shortest route may not always be
the quickest, because every road segment has
an expected speed depending on its nature—
an interstate highway has a higher expected
speed than a local road.

The best route is also affected by attributes
of the road, such as the presence of cross-

walks, traffic lights, and turn restrictions.
Current technology does not incorporate
every possible attribute, such as construction,
weather, and time of day, but presumably,
future models will.

Two companies are responsible for supply-
ing most of the information fed into naviga-
tion devices: Navteq, short for Navigation
Technologies, and Tele Atlas, originally
known as Etak. Navteq, based in the United
States, and Tele Atlas, based in Belgium, were
both founded in 1985.

Navteq and Tele Atlas get their information
from what they call “ground truthing.” Hun-
dreds of field researchers drive around, build-
ing the database. One person drives while the
other feeds information into a notebook com-
puter. Hundreds of attributes are recorded,
such as crosswalks, turn restrictions, and name
changes. Thus, electronic navigation systems
ultimately depend on human observation.
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FIGURE 1-2.1 Polynesian “stick chart,” a type of ancient map. Islands
were shown with shells, and patterns of swelling of waves were shown
with palm strips. Curved palms represented different wave swells than
straight strips. This ancient example depicted the sea route between
Ailinglapalap and Namu, two islands in the present-day Marshall Islands,
Namu in the South Pacific Ocean. The top of the stick chart faces southeast.
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Cincinnati in honor of a society of Revolutionary War heroes
named after Cincinnatus, an ancient Roman general. Hot
Springs, New Mexico, was renamed Truth or Consequences in
1950 in honor of a long-running radio and television program of
that name. The name was changed by an overwhelmingly favor-
able vote of the town residents in order to promote publicity for
the economically struggling town.

Names can also change as a result of political upheavals. For
example, following World War II, Poland gained control over
territory that was formerly part of Germany and changed many
of the place names from German to Polish. Among the larger
cities, Danzig became Gdénsk, Breslau became Wroctaw, and
Stettin became Szczecin.

After the fall of communism in the early 1990s, names
throughout Eastern Europe were changed, in many cases revert-
ing to those used before the Communists had gained power a few
decades earlier. For example, after the demise of communism:

* Gottwaldov, Czechoslovakia, named for a Communist pres-
ident of the country, reverted to its former name, Zlin, in
the Czech Republic.

o Leningrad, the second-largest city in the Soviet Union,
reverted to St. Petersburg, Russia.

e Karl-Marx-Stadt in East Germany reverted to Chemnitz in
a reunified Germany.

‘What may be the longest community name in the world has an
economic origin—the Welsh town of Llanfairpwllgwyngyll-
gogerychwyrndrobwllllantysiliogogogoch. The 58-letter name
means “the Church of St. Mary’s in the grove of the white
hazelnut tree near the rapid whirlpool and the Church of
St. Tisilio near the red cave.” The town’s name originally
encompassed only the first 20 letters (Llanfairpwllgwyngyll),
but when the railway was built in the nineteenth century, the
townspeople lengthened it. They decided that signs with the
longer name in the railway station would attract attention and
bring more business and visitors to the town. The longest place
name in the United States, at a mere 45 letters, may be Lake
Chargoggagoggmanchauggagoggchaubunagungamaugg,  in
central Massachusetts.

Site

The second way that geographers describe the location of
a place is by site, which is the physical character of a place.
Important site characteristics include climate, water sources,
topography, soil, vegetation, latitude, and elevation. The com-
bination of physical features gives each place a distinctive
character.

Site factors have always been essential in selecting loca-
tions for settlements, although people have disagreed on the
attributes of a good site, depending on cultural values. Some
have preferred a hilltop site for easy defense from attack.
Others located settlements near convenient river-crossing
points to facilitate communication with people in other
places.

An island combines the attributes of both hilltop and river-
side locations, because the site provides good defense and

transportation links. The site of the country of Singapore, for
example, is a small, swampy island approximately 1 kilometer
off the southern tip of the Malay Peninsula at the eastern end
of the Strait of Malacca. The city of Singapore covers nearly
20 percent of the island.

Humans have the ability to modify the characteristics of a
site. The southern portion of New York City’s Manhattan
Island is twice as large today as it was in 1626, when Peter
Minuit bought the island from its native inhabitants for the
equivalent of $23.75 worth of Dutch gold and silver coins. The
additional land area was created by filling in portions of the East
River and Hudson River. In the eighteenth century, landfills
were created by sinking old ships and dumping refuse on top of
them.

Because of poor health conditions, the city decided in 1797 to
cover all the landfills with soil and gravel and to lay out a new
street, called South Street, to halt further dumping in the river.
Today South Street is two blocks from the river. More recently,
New York City permitted construction of Battery Park City,
a 57-hectare (142-acre) site designed to house more than 20,000
residents and 30,000 office workers (Figure 1-6). The central
areas of Boston and Tokyo have also been expanded through
centuries of landfilling in nearby bays, substantially changing
these sites.

A portion of the Battery Park City site was created from
landfill excavated immediately to the east during the 1960s to
construct the World Trade Center. The Battery Park City site
was built by placing in the Hudson River a series of water-
tight enclosures known as cofferdams, which were made of
steel and filled with sand. Water was pumped from inside the
enclosure to expose the riverbed, and the enclosure was filled
with 1 million cubic meters of dirt from the World Trade
Center site. Excavating the landfill from the World Trade
Center site unearthed a large number of maritime objects,
such as anchors, because as Figure 1-6 shows, the site was
underwater in the seventeenth century.

Situation
Situation is the location of a place relative to other places.
Situation is a valuable way to indicate location, for two
reasons—finding an unfamiliar place and understanding its
importance.

First, situation helps us find an unfamiliar place by com-
paring its location with a familiar one. We give directions to
people by referring to the situation of a place: “It’s down past
the courthouse, on Locust Street, after the third traffic light,
beside the yellow-brick bank.” We identify important build-
ings, streets, and other landmarks to direct people to the
desired location.

For example, even longtime residents of Paris might have
difficulty finding the Marmottan Museum by its address,
2 rue Louis-Boilly, because the street is only one block long.
The museum, which contains the world’s largest collection
of paintings by Claude Monet, can be found by referring
to its situation: one block east of the Bois de Boulogne
(the city’s largest park), near the Muette stop on the Métro
(subway).



et

ATTERYE VT N
PARK: :

Second, situation helps us understand the importance of
a location. Many locations are important because they are
accessible to other places. For example, because of its loca-
tion, Singapore has become a center for the trading and
distribution of goods for much of Southeast Asia. Singapore
is situated near the Strait of Malacca, which is the major
passageway for ships traveling between the South China Sea
and the Indian Ocean (Figure 1-7). Some 50,000 vessels, one-
fourth of the world’s maritime trade, pass through the strait
each year.

Mathematical Location

The location of any place on Earth’s surface can be described
precisely by meridians and parallels, two sets of imaginary arcs
drawn in a grid pattern on Earth’s surface. A meridian is an arc
drawn between the North and South poles. A parallel is a circle
drawn around the globe parallel to the equator and at right
angles to the meridians.

The location of each meridian is identified on Earth’s surface
according to a numbering system known as longitude
(Figure 1-8). The meridian that passes through the Royal
Observatory at Greenwich, England, is 0° longitude, also called
the prime meridian. The meridian on the opposite side of the
globe from the prime meridian is 180° longitude. All other
meridians have numbers between 0° and 180° east or west,
depending if they are either east or west of the prime meridian.
For example, New York City is located at 74° west longitude,
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FIGURE 1-8 Site of New York City. Much of the southern part of New York
City’s Manhattan Island was built on landfill. Several times in the past 200 years,
the waterfront has been extended into the Hudson and East rivers to provide
more land for offices, homes, parks, warehouses, and docks. The World Trade
Center was built during the late 1960s and early 1970s partially on landfill in the
Hudson River from the colonial era. Battery Park City (at left in the photographs)
was built on landfill removed from the World Trade Center construction site.

and Lahore, Pakistan, at 74° east longitude. San Diego is
located at 117° west longitude, and Tianjin, China, at 117° east
longitude.

Longitude plays an important role in calculating time.
Earth makes a complete rotation every 24 hours and as a
sphere is divided into 360° of longitude. Therefore, traveling
15° east or west is the equivalent of traveling to a place that is
1 hour earlier or later than the starting point (360° divided by
24 hours equals 15°).

The numbering system to indicate the location of a parallel is
called latitude. The equator is 0° latitude, the North Pole 90°
north latitude, and the South Pole 90° south latitude. New York
City is located at 41° north latitude, and Wellington, New
Zealand, at 41° south latitude. San Diego is located at 33° north
latitude, and Santiago, Chile, at 33° south latitude. Latitude and
longitude are used together to identify locations. For example,
Midland, Texas, is located at 32° north latitude and 102° west
longitude.

The mathematical location of a place can be designated more
precisely by dividing each degree into 60 minutes (") and each
minute into 60 seconds (*). For example, the official mathematical
location of Denver, Colorado, is 39°44” north latitude and 104°59”
west longitude. The state capitol building in Denver is located at
39°42”52" north latitude and 104°59"04" west longitude.

GPS systems typically divide degrees into decimal fractions
rather than minutes and seconds. Toyota’s factory in George-
town, Kentucky, for example is located at 38.233407° north
latitude and 84.550239° west longitude.
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FIGURE 1-7 Situation of Singapore. The small
country of Singapore, less than one-fifth the size of
Rhode Island, has an important situation for
international trade. The country is situated at the
confluence of several straits that serve as major
passageways for shipping between the South China
Sea and the Indian Ocean. Downtown Singapore is
situated near where the Singapore River flows into
the Singapore Strait.

DETERMINING LONGITUDE. Measuring latitude and longi-
tude is a good example of how geography is partly a natural
science and partly a study of human behavior. Latitudes are
scientifically derived by Earth’s shape and its rotation around
the Sun. The equator (0° latitude) is the parallel with the largest
circumference and is the place where every day has 12 hours of
daylight. Even in ancient times, latitude could be accurately
measured by the length of daylight and the position of the Sun
and stars.

On the other hand, 0° longitude is a human creation. Any
meridian could have been selected as 0° longitude, because all have
the same length and all run between the poles. The 0° longitude
runs through Greenwich because England was the world’s most
powerful country when longitude was first accurately measured
and the international agreement was made.

Inability to measure longitude was the greatest obstacle to
exploration and discovery for many centuries. Ships ran
aground or were lost at sea because no one on board could
pinpoint longitude. The British Parliament enacted the Lon-
gitude Act of 1714, which offered a prize equivalent to several
million dollars today to the person who could first measure
longitude accurately. English clockmaker John Harrison won
the prize by inventing the first portable clock that could keep
accurate time on a ship, because it did not have a pendulum.
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FIGURE 1-8 Geographic grid. Meridians are arcs that connect the North and
South poles. The meridian through Greenwich, England, is the prime meridian,
or 0° longitude. Parallels are circles drawn around the globe parallel to the
equator. The equator is 0° latitude, and the North Pole is 90° north latitude.




When the Sun was directly overhead of the ship—noon local
time—Harrison’s portable clock set to Greenwich time could
be examined. If the clock said it was 2 P.M. in Greenwich, for
example, then the ship was at 30° west longitude, because each
hour of difference was equivalent to traveling 15° longitude.
Most eighteenth-century scientists were convinced that longi-
tude could be determined only by the position of the stars, so
Harrison was not actually awarded the prize until 40 years after
his invention.

TELLING TIME FROM LONGITUDE. Longitude plays an
important role in calculating time. Earth as a sphere is
divided into 360° of longitude (the degrees from 0° to 180°
west longitude, plus the degrees from 0° to 180° east longi-
tude). As Earth rotates daily, these 360 imaginary lines of
longitude pass beneath the cascading sunshine. If we let every
fifteenth degree of longitude represent one time zone, and
divide the 360° by 15°, we get 24 time zones, or one for each
hour of the day.

The international agreement designated the time at the
prime meridian (0° longitude) as Greenwich Mean Time
(GMT) or Universal Time (UT). It is the master reference
time for all points on Earth. As Earth rotates eastward, any
place to the east of you always passes “under” the Sun earlier.
Thus as you travel eastward from the prime meridian, you are
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“catching up” with the Sun, so you must turn your clock
ahead from GMT by 1 hour for each 15°. If you travel west-
ward from the prime meridian, you are “falling behind” the
Sun, so you turn your clock back from GMT by 1 hour for
eachplsies

The eastern United States, which is near 75° west longitude,
is therefore 5 hours earlier than GMT (the 75° difference
between the prime meridian and 75° west longitude, divided by
15° per hour, equals 5 hours). Thus when the time is 11 A.M.
GMT, the time in the eastern United States is 5 hours earlier, or
6 AM. (Figure 1-9).

Each 15° band of longitude is assigned to a standard time
zone. The 48 contiguous U.S. States and Canada share four
standard time zones, known as Eastern, Central, Mountain,
and Pacific:

e The Eastern Standard Time Zone is near 75° west longi-
tude, which passes close to Philadelphia, and is 5 hours
earlier than GMT.

* The Central Standard Time Zone is near 90° west longitude,
which passes through Memphis, Tennessee, and is 6 hours
earlier than GMT.

e The Mountain Standard Time Zone is near 105° west
longitude, which passes through Denver, Colorado, and is
7 hours earlier than GMT.
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FIGURE 1-9 Time zones. The world is divided into 24 standard time zones, each of which represents 15° of longitude.
Greenwich Mean Time (GMT) is the time near the prime meridian, or 0° longitude. The Pacific Time Zone, which
encompasses the western part of the United States and Canada, is 8 hours behind GMT because it is situated near
120° west longitude.
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e The Pacific Standard Time Zone is near 120° west longi-
tude, which passes through Lake Tahoe in California, and is
8 hours earlier than GMT.

Most of Alaska is in the Alaska Time Zone, which is 9 hours
earlier than GMT; Hawaii and some of the Aleutian Islands are
in the Hawaii-Aleutian Time Zone, which is 10 hours earlier
than GMT; and eastern Canada is in the Atlantic Time Zone,
which is 4 hours earlier than GMT.

Before standard time zones were created, each locality set its
own time, usually that kept by a local jeweler. When railroads
became the main cross-country transportation during the nine-
teenth century, each rail company kept its own time, normally
that of the largest city it served. Train timetables listed two sets
of arrival and departure times, one for local time and one for
railroad company time. Railroad stations had one clock for local
time and a separate clock for each of the railroad companies
using the station.

To reduce the confusion from the multiplicity of local
times, the railroads urged adoption of standard time zones.
Standard time zones were established in the United States in
1883 and in the rest of the world following the international
meridian conference in Washington, D.C., in 1884. At noon
on November 18, 1883, time stood still in the United States so
that each locality could adjust to the new standard time zones.
In New York City, for example, time stopped for 3 minutes
and 58 seconds to adjust to the new Eastern Standard Time.

Other localities were reluctant to make the adjustment.
Chicago for example remained 17 minutes ahead of Central
Standard Time for many years. Some places continue to tinker
with standard time zones. Newfoundland is 31/2 hours earlier
than GMT, India § 1/2 hours later, and central Australia 91/2
hours later. The residents of Newfoundland assert that their
island, which lies between 53° and 59° west longitude, would
face dark winter afternoons if it were 4 hours earlier than GMT,
like the rest of eastern Canada, and dark winter mornings if it
were 3 hours earlier than GMT.

When you cross the International Date Line, which for the
most part follows 180° longitude, you move the clock back
24 hours, or one entire day, if you are heading eastward toward
America; you turn the clock ahead 24 hours if you are heading
westward toward Asia. To see the need for the International
Date Line, try counting the hours around the world from the
time zone in which you live. As you go from west to east, you
add 1 hour for each time zone. When you return to your start-
ing point, you will reach the absurd conclusion that it is
24 hours later in your locality than it really is.

Therefore, when the time in New York City is 2 PM. Sunday
(as shown in Figure 1-9), it is 7 PM. Sunday in London, 8 P.M.
Sunday in Rome, 9 P.M. Sunday in Jerusalem, 10 PM. Sunday in
Moscow, 3 AM. Monday in Singapore, and 5 A.M. Monday in
Sydney, Australia. Continuing farther east, it is 7 .M. Monday in
Wellington, New Zealand—but when you get to Honolulu, it is
9 AM. Sunday, because the International Date Line lies between
New Zealand and Hawaii.

The International Date Line for the most part follows 180°
longitude. However, in 1997, Kiribati, a collection of small
islands in the Pacific Ocean, moved the International Date

Line 3,000 kilometers (2,000 miles) to its eastern border near
150° west longitude. As a result, Kiribati is the first country to
see each day’s sunrise. Kiribati hoped that this feature would
attract tourists to celebrate the start of the new millennium on
January 1, 2000 (or January 1, 2001, when sticklers pointed out
the new millennium really began). But it did not.

The “sense of place” that humans possess may apply to a larger
area of Earth rather than to a specific point. A person may feel
attachment as a native or resident of the Los Angeles area, or
the area of attachment could encompass southern California or
the U.S. Southwest. An area of Earth defined by one or more
distinctive characteristics is a region.

A region derives its unified character through the cultural
landscape—a combination of cultural features such as lan-
guage and religion, economic features such as agriculture and
industry, and physical features such as climate and vegetation.
Cultural landscape was defined by geographer Carl Sauer
(1889-1975) as an area fashioned from nature by a cultural
group. “Culture is the agent, the natural area the medium,
the cultural landscape is the result.” The Los Angeles region
can be distinguished from the New York region, southern
California from northern California, the Southwest from
the Midwest.

Cultural Landscape

The contemporary cultural landscape approach in geography—
sometimes called the regional studies approach—was init-
iated in France by Paul Vidal de la Blache (1845-1918) and
Jean Brunhes (1869-1930). It was later adopted by several
American geographers, including Carl Sauer and Robert Platt
(1880-1950). These geographers argued that each region has its
own distinctive landscape that results from a unique combina-
tion of social relationships and physical processes. Within a
region the people, activities, and environment will display simi-
larities and regularities within a region and differ in some way
from those of other regions.

A region gains uniqueness from possessing not a single
human or environmental characteristic but a combination of
them. Not content to merely identify these characteristics,
geographers seek relationships among them. Geographers rec-
ognize that in the real world, characteristics are integrated.

The fundamental principle underlying the cultural land-
scape approach is that people are the most important agents of
change of Earth’s surface. The distinctive character of a partic-
ular landscape may derive in part from natural features, such as
vegetation and soil. However, the physical environment is not
always the most significant factor in human decisions. People
can fashion a landscape by superimposing new forms on the
physical environment.

For example, the critical factor in selecting a site for a cotton
textile factory is not proximity to a place where cotton is grown.
A more important factor in selecting a-suitable location is access



to a supply of low-cost labor. Economic systems, political struc-
tures, living arrangements, religious practices, and human activ-
ities can produce distinctive landscapes that do not stem
primarily from distinctive physical features.

The geographer’ job is to sort out the associations among
various social characteristics, each of which is uniquely distrib-
uted across Earth’s surface. For example, geographers conclude
that political unrest in the Middle East, Eastern Europe, and
other areas derives in large measure from the fact that the distri-
butions of important features, such as ethnicity and resources,
do not match the political boundaries of individual countries.

Types of Regions

The designation of “region” can be applied to any area larger
than a point and smaller than the entire planet. But geographers
most often apply the concept at one of two scales—either sev-
eral neighboring countries that share important features, such
as those in Latin America, or many localities within a country,
such as those in southern California. A particular place can be
included in more than one region depending on how the region
is defined. Geographers identify three types of regions—
formal, functional, and vernacular.

FORMAL REGION. A formal region, also called a uniform
region or a homogeneous region, is an area within which every-
one shares in common one or more distinctive characteristics.
The shared feature could be a cultural value such as a common
language, an economic activity such as production of a particu-
lar crop, or an environmental property such as climate. In a
formal region the selected characteristic is present throughout.

Some formal regions are easy to identify, such as countries or
local government units. Montana is an example of a formal
region, characterized by a government that passes laws, collects
taxes, and issues license plates with equal intensity throughout
the state. The formal region of Montana has clearly drawn and
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legally recognized boundaries, and everyone living within them
shares the status of being subject to a common set of laws.

In other kinds of formal regions a characteristic may be
predominant rather than universal. For example, the North
American wheat belt is a formal region in which wheat is the
most commonly grown crop, but other crops are grown there as
well. And the wheat belt can be distinguished from the corn
belt—a region where corn is the most commonly grown crop.

Similarly, we can distinguish formal regions within the
United States characterized by a predominant voting for Repub-
lican candidates, although Republicans do not get 100 percent of
the votes in these regions—nor in fact do they always win. In
formal regions characterized by a predominant voting for
Democratics, the Democratic candidates do not get 100 percent
of the votes (Figure 1-10 left). However, in a presidential elec-
tion, the candidate with the largest number of votes receives all
of the electoral votes of a state, regardless of the margin of vic-
tory. Consequently, a state that usually has Republican electors
can be considered a Republican state (Figure 1-10 right).

Geographers typically identify formal regions to help explain
broad global or national patterns, such as variations in religions
and levels of economic development. The characteristic
selected to distinguish a formal region often illustrates a general
concept rather than a precise mathematical distribution.

A cautionary step in identifying formal regions is the need to
recognize the diversity of cultural, economic, and environmen-
tal factors, even while making a generalization. Problems may
arise because a minority of people in a region speak a language,
practice a religion, or possess resources different from those of
the majority. People in a region may play distinctive roles in the
economy and hold different positions in society based on their
gender or ethnicity.

FUNCTIONAL REGION. A functional region, also called a

nodal region, is an area organized around a node or focal point.
The characteristic chosen to define a functional region dominates
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FIGURE 1-10 Regional differences in 2004 U.S. Presidential Election. The two maps show the winner by county (left) and
state (right). The state map shows two broad regions, with Northeast and West Coast voters preferring Kerry and the voters
in the South and interior West preferring Bush. Although Kerry won 48 percent of the votes nationally, the county map
shows that Kerry’s voters were clustered in about one-sixth of the country’ land area (including big cities), whereas Bush’s
voters were dispersed across a much more extensive land area (including sparsely settled rural areas). Bush won 60 percent of

the rural vote, whereas Kerry carried 60 percent of the big city vote.
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at a central focus or node and diminishes in importance outward.
The region is tied to the central point by transportation or com-
munications systems or by economic or functional associations.

Geographers often use functional regions to display infor-
mation about economic areas. The region’s node may be a shop
or service, and the boundaries of the region mark the limits of
the trading area of the activity. People and activities may be
attracted to the node, and information may flow from the node
to the surrounding area.

An example of a functional region is the circulation area of a
newspaper. A newspaper dominates circulation figures in the
city in which it is published. Farther away from the city, fewer
people read that newspaper, whereas more people read a news-
paper published in a neighboring city. At some point between
the two cities, the circulation of the newspaper from the
second city equals the circulation of the original newspaper.
That point is the boundary between the nodal regions of the
two newspapers.

Other examples of functional regions include the reception
area of a television station and the trading area of a department
store. A television station’s signal is strongest at the center of its
service area, becomes weaker at the edge, and eventually can no
longer be distinguished from snow (Figure 1-11). A department
store attracts fewer customers from the edge of a trading area,
and beyond that edge customers will most likely choose to shop
elsewhere.

New technology is breaking down traditional functional
regions. Newspapers such as USA Today, The Wall Street
Journal, and The New York Times are composed in one place,
transmitted by satellite to printing machines in other places,

and delivered by airplane and truck to yet other places.
Television stations are broadcast to distant places by cable
or satellite. Customers can shop at distant stores by mail
or Internet.

VERNACULAR REGION. A vernacular region, or perceptual
region, is a place that people believe exists as part of their
cultural identity. Such regions emerge from people’s informal
sense of place rather than from scientific models developed
through geographic thought.

A useful way to identify a perceptual region is to get some-
one to draw a mental map, which is an internal representation
of a portion of Earth’s surface. A mental map depicts what an
individual knows about a place, containing personal impressions
of what is in a place and where places are located. A student and
a professor are likely to have different mental maps of a college
campus, based on differences in where they work, live, and eat,
and a senior is likely to have a more detailed and “accurate” map
than a first-year student.

As an example of a vernacular region, Americans frequently
refer to the South as a place with environmental, cultural, and
economic features perceived to be quite distinct from the rest of
the United States. Many of these features can be measured.
Economically, the South is a region of high cotton production
and low high school graduation rates. Culturally, the South
includes the states that joined the Confederacy during the Civil
War and where Baptist is the most prevalent religion. Environ-
mentally, the South is a region where the last winter frost
occurs in March, and rainfall is more plentiful in winter than in
summer (Figure 1-12).
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FIGURE 1-11 Formal and functional regions in Iowa. The state of Towa is an example of a formal region. The areas of
dominant influence (ADIs) for different television stations within Towa are examples of functional regions. In several of the
functional regions, the node—the TV station—is in an adjacent state. Functional regions frequently overlap the formal

regions delineated by state or national boundaries.




Regions: Areas of Unique Characteristics 23

FIGURE 1-12 Defining the South as a vernacular
region. The South is popularly distinguished as a distinct
vernacular region within the United States according to a

number of factors, such as mild climate, propensity for
growing cotton, and importance of the Baptist Church.
Analysts have difficulty fixing the precise boundary of the
South. Kentucky did not join the Confederacy. Northern
6 Virginia has April frosts. The people of Southern
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3 factors are measured, much of the territory thought to be
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\ country when several factors are mapped together.
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Southerners and other Americans alike share a strong sense
of the American South as a distinctive place that transcends
geographic measurement. The perceptual region known as the
South is a source of pride to many Americans—and for others it
is a place to avoid.

Spatial Association

A region can be constructed to encompass an area of widely
varying scale, from a very small portion of Earth to a very large
portion. Different conclusions may be reached concerning
a region’s characteristics depending on its scale; for example,
consider the percentage of Americans who die each year from
cancer. Death rates vary widely among scales within the United
States (Figure 1-13):

o At the scale of the United States, the eastern regions have
higher levels of cancer than the western ones.

° At the scale of the state of Maryland, the city of Baltimore
and counties in the east have higher levels of cancer than the
western and suburban counties.

e At the scale of the city of Baltimore, Maryland, lower levels
of cancer are found in the zip codes on the north side.

Maps showing regions of high and low cancer rates do not
communicate useful information to someone who knows little
about the regions. To explain why regions possess distinctive
features, such as a high cancer rate, geographers try to identify
cultural, economic, and environmental factors that display
similar spatial distributions. Geographers conclude that factors
with similar distributions have spatial association. By integrat-
ing other spatial information about people, activities, and envi-
ronments, we can begin to see factors that may be associated
with regional differences in cancer.

At the national scale, regions in the east may have higher
cancer rates in part because the distribution of cancer is spa-
tially associated with the distribution of factories. Northeast-
ern states may also have higher cancer rates because prevailing
winds carry pollutants from factories in midwestern states.
Residents of southeastern states may have high cancer rates
because, with lower levels of education and income, they may
be less aware of the risks associated with activities such as
smoking and less able to afford medical care to minimize the
risk of dying from cancer.

Similarly, at the state scale, variations in regions may be asso-
ciated with a combination of economic, cultural, and environ-
mental factors. Baltimore City may have higher cancer rates
because of a concentration of people with lower levels of
income and education. People living in the rural Eastern Shore
region may be exposed to runoff of chemicals from farms into
the nearby Chesapeake Bay, as well as discharges carried by pre-
vailing winds from factories further west.

At the urban scale, again, a combination of economic, cul-
tural, and environmental factors may form a spatial association
with the distribution of cancer. The zip codes on the south
side of Baltimore City contain a higher percentage of people
with low incomes, who are closer to the city’s factories and
port facilities.

Regional Integration of Culture

In thinking about why each region on Earth is distinctive, geog-
raphers refer to culture, which is the body of customary beliefs,
material traits, and social forms that together constitute the
distinct tradition of a group of people. Geographers distinguish
groups of people according to important cultural characteris-
tics, describe where particular cultural groups are distributed,
and offer reasons to explain the observed distribution.
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FIGURE 1-13 Spatial association at various scales. At the scale of the United States, eastern regions have higher cancer rates
than western regions. At the scale of the state of Maryland, Baltimore City and eastern counties have higher cancer rates than
western and suburban countdes. At the scale of Baltimore City, southern neighborhoods have higher cancer rates than
northern ones. Geographers try to understand the reason for these variations.

In everyday language we think of culture as the collection of
novels, paintings, symphonies, and other works produced by
talented individuals. A person with a taste for these intellectual
outputs is said to be “cultured.” Intellectually challenging
culture is often distinguished from popular culture, such as tele-
vision programs.

Culture also refers to small living organisms, such as those
found under a microscope or in yogurt. Agriculture is a term for
the growing of living material at a much larger scale than in a
test tube.

The origin of the word culture is the Latin cultus, which
means “to care for.” Culture is a complex concept because “to
care for” something has two very different meanings:

° 'To care about—to adore or worship something, as in the
modern word cult.

* To take care of—to nurse or look after something, as in the
modern word cultivate.

Geography looks at both of these facets of the concept of culture
to see why each region in the world is unique.

When geographers think about culture, they may be refer-
ring to either one of the two main meanings of the concept.
Some geographers study what people care about (their ideas,
beliefs, values, and customs), whereas other geographers
emphasize what people take care of (their ways of earning a
living and obtaining food, clothing, and shelter).

WHAT PEOPLE CARE ABOUT. Geographers study why the
customary ideas, beliefs, and values of a people produce a dis-
tinctive culture in a particular place. Especially important cul-
tural values derive from a group’s language, religion, and
ethnicity. These three cultural traits are both an excellent way
of identifying the location of a culture and the principal means
by which cultural values become distributed around the world.

Language is a system of signs, sounds, gestures, and marks
that have meanings understood within a cultural group. People
communicate the cultural values they care about through lan-
guage, and the words themselves tell something about where
different cultural groups are located. The distribution of
speakers of different languages and reasons for the distinctive
distribution are discussed in Chapter 5.

Religion is an important cultural value because it is the prin-
cipal system of attitudes, beliefs, and practices through which
people worship in a formal, organized way. As discussed in
Chapter 6, geographers look at the distribution of religious
groups around the world and the different ways that the various
groups interact with their environment.

Ethnicity encompasses a group’s language, religion, and
other cultural values, as well as its physical traits. A group pos-
sesses these cultural and physical characteristics as a product of
its common traditions and heredity. As addressed in Chapter 7,
geographers find that problems of conflict and inequality tend
to occur in places where more than one ethnic group inhabits
and seeks to organize the same territory.



WHAT PEOPLE TAKE CARE OF. The second element of cul-
ure of interest to geographers is production of material
wealth—the food, clothing, and shelter that humans need in
order to survive and thrive. All people consume food, wear
clothing, build shelter, and create art, but different cultural
groups obtain their wealth in different ways.

Geographers divide the world into regions that are more
(or relatively) developed economically (abbreviated MDCs),
and less developed (or developing) regions (abbreviated
LDCs). MDC regions include North America, Europe, and
Japan, and LDC regions include sub-Saharan Africa, the
Middle East, East Asia, South Asia, Southeast Asia, and Latin
America. Various shared characteristics—such as per capita
income, literacy rates, televisions per capita, and hospital
beds per capita—distinguish more developed regions from
less developed regions. These differences are reviewed in
Chapter 9.

Possession of wealth and material goods is higher in MDCs
because of different types of economic activities than in
LDCs. Most people in less developed countries are engaged in
agriculture, whereas most people in more developed countries
earn their living through manufacturing products or per-
forming services in exchange for wages. This fundamental
economic difference between more developed regions and less
developed regions is discussed in more detail in Chapters 10
through 13.

Geographers are also interested in the political institutions
that protect material artifacts, as well as cultural values. The
world is organized into a collection of countries, or states, con-
trolled by governments put in place through various represen-
tative and unrepresentative means. A major element of a group’s
cultural identity is its citizenship, the country or countries that
it inhabits, pays taxes, votes, and otherwise participates in the
administration of space.

As discussed in Chapter 8, cultural groups in the modern
world are increasingly asserting their right to organize their
own affairs at the local scale rather than submit to the control of
other cultural groups. Political problems are found in places
where the area occupied by a cultural group does not coincide
with the boundaries of a country.

Cultural Ecology: Integrating
Culture and Environment

In constructing regions, geographers consider environmental as
well as cultural factors. Distinctive to geography is the impor-
tance given to relationships between culture and the natural
environment. Different cultural groups modify the natural
environment in distinctive ways to produce unique regions.
The geographic study of human—environment relationships is
known as cultural ecology.

Pioneering nineteenth-century German geographers
Alexander von Humboldt (1769-1859) and Carl Ritter
(1779-1859) urged human geographers to adopt the methods
of scientific inquiry used by natural scientists. They argued
that the scientific study of social and natural processes is
fundamentally the same. Natural scientists have made more
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progress in formulating general laws than have social scien-
tists, so an important goal of human geographers is to
discover general laws.

According to Humboldt and Ritter, human geographers
should apply laws from the natural sciences to understanding
relationships between the physical environment and human
actions. Humboldt and Ritter concentrated on how the physical
environment caused social development, an approach called
environmental determinism.

Other influential geographers adopted environmental
determinism in the late nineteenth and early twentieth cen-
turies. Friedrich Ratzel (1844-1904) and his American stu-
dent, Ellen Churchill Semple (1863-1932), claimed that
geography was the study of the influences of the natural envi-
ronment on people. Another early American geographer,
Ellsworth Huntington (1876-1947), argued that climate was
a major determinant of civilization. For instance, according
to Huntington, the temperate climate of maritime northwest-
ern Europe produced greater human efficiency as measured
by better health conditions, lower death rates, and higher
standards of living.

HUMAN AND PHYSICAL FACTORS. To explain relationships
between human activities and the physical environment in a
region, modern geographers reject environmental determin-
ism in favor of possibilism. According to possibilism, the
physical environment may limit some human actions, but
people have the ability to adjust to their environment. People
can choose a course of action from many alternatives in the
physical environment. Humans endow the physical environ-
ment with cultural values by regarding it as a collection of
resources, which are substances that are useful to people, eco-
nomically and technologically feasible to access, and socially
acceptable to use.

For example, the climate of any location influences human
activities, especially food production. From one generation to
the next, people learn that different crops thrive in different
climates—rice requires plentiful water, whereas wheat survives
on limited moisture and actually grows poorly in very wet envi-
ronments. On the other hand, wheat is more likely than rice to
be grown successfully in colder climates. Thus, under possibil-
ism, it is possible for people to choose the crops they grow and
to be compatible with their environment.

Human geographers use this cultural ecology, or human-—
environment, approach to explain many global issues. For
example, world population growth is a problem if the number
of people exceeds the capacity of the physical environment to
produce food. However, people can adjust to the capacity of the
physical environment by controlling their numbers, adopting
new technology, consuming different foods, migrating to new
locations, and taking other actions.

Some human impacts on the environment are casual, and
some are based on deep-seated cultural values. Why do we
plant our front yards with grass, water it to make it grow, mow
it to keep it from growing tall, and impose fines on those who
fail to mow often enough? Why not let dandelions grow or
pour concrete instead? Why does one group of people consume
the fruit from deciduous trees and chop down the conifers for
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building materials, whereas another group chops down the
deciduous trees for furniture while preserving the conifers as
religious symbols?

A people’s level of wealth can also influence its attitude toward
modifying the environment. A farmer who possesses a tractor may
regard a hilly piece of land as an obstacle to avoid, whereas a poor
farmer with a hoe may regard hilly land as the only opportunity to
produce food for survival through hand cultivation.

Modern technology has altered the historic relationship
between people and the environment. Humans now can mod-
ify a region’s physical environment to a greater extent than in
the past. For example, air-conditioning has increased the
attractiveness of living in regions with warmer climates, and
better insulation now permits living in regions with colder
climates.

Geographers are concerned that people sometimes use
modern technology to modify the environment insensitively.
Human actions can deplete scarce environmental resources,
destroy irreplaceable resources, and use resources ineffi-
ciently. The refrigerants in the air conditioners that have
increased the comfort of residents of warmer climates have
also increased the amount of chlorofluorocarbons in the
atmosphere, damaging the ozone layer that protects living
things from UV rays and contributing to global warming. We

explore the consequences of such use, abuse, and misuse of
the environment in more detail in Chapter 14.

PHYSICAL PROCESSES: CLIMATE. Human geographers
need some familiarity with global environmental processes to
understand the distribution of human activities, such as where
people live and how they earn a living. Important physical
processes include climate, vegetation, soil, and landforms.

Climate is the long-term average weather condition at a
particular location. Geographers frequently classify climates
according to a system developed by German climatologist
Vladimir K6ppen. The modified Képpen system divides the
world into five main climate regions that are identified by the
letters A through E, as well as by names:

e A Tropical Climates

® B Dry Climates

e C Warm Mid-Latitude Climates
D Cold Mid-Latitude Climates
E Polar Climates

The modified K6ppen system divides the five main climate
regions into several subtypes (Figure 1-14). For all but the
B climate, the basis for the subdivision is the amount of
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FIGURE 1-14 Climate regions. Geographers frequently classify global climates according to a system developed by
Vladimir Képpen. The modified Képpen system divides the world into five main climate regions, represented by the letters
A,B,C,D,and E.




precipitation and the season in which it falls. For the B cli-
mate, subdivision is made on the basis of temperature and
precipitation.

Humans have a limited tolerance for extreme temperature
and precipitation levels and thus avoid living in places that are
too hot, too cold, too wet, or too dry. Compare the map of
global climate to the distribution of population (see Figure
2-2). Relatively few people live in the Dry (B) and Polar (E)
climate regions.

The climate of a particular location influences human activ-
ities, especially production of the food needed to survive.
People in parts of the A climate region, especially southwestern
India, Bangladesh, and the Myanmar (Burma) coast, anxiously
await the annual monsoon rain, which is essential for successful
agriculture and provides nearly 90 percent of India’s water sup-
ply. For most of the year, the region receives dry, somewhat
cool air from the northeast. In June, the wind direction sud-
denly shifts, bringing moist, warm southwesterly air, known as
the monsoon, from the Indian Ocean. The monsoon rain lasts
until September.

In years when the monsoon rain is delayed or fails to
arrive—in recent decades, at least one-fourth of the time—
agricultural output falls and famine threatens in the countries
of South Asia, where nearly 20 percent of the world’s people
Jive. The monsoon rain is so important in India that the words
for “year,” “rain,” and “rainy season” are identical in many
local languages.

PHYSICAL PROCESSES: VEGETATION. Plant life covers
nearly the entire land surface of Earth. Earth’s land vegetation
includes four major forms of plant communities, called bio-
mes. Their location and extent are influenced by both climate
and human activities. Vegetation and soil, in turn, influence
the types of agriculture that people practice in a particular
region. The four main biomes are forest, savanna, grassland,
and desert.

In the forest biome, trees form a continuous canopy over the
ground. Although trees are the dominant vegetation, grasses
and shrubs may grow beneath the cover. The forest biome
covers a large percentage of Earth’s surface, including much of
North America, Europe, and Asia, as well as tropical areas of
South America, Africa, and Southeast Asia.

The savanna biome is a mixture of trees and grasses. The trees
do not form a continuous canopy, and the resultant lack of
shade allows grass to grow. Savanna covers large areas of Africa,
South Asia, South America, and Australia.

As the name implies, the grassland biome is covered by
grass rather than trees. Few trees grow in the region because
of low precipitation. Early explorers from northern Europe
and eastern North America regarded the American
prairies—the world’s most extensive grassland area—to be
uninhabitable because of the lack of trees with which to build
houses, barns, and fences. However, modern cultivation of
wheat and other crops has turned the grasslands into a very
productive region.

The desert biome is not completely bereft of vegetation.
Although many desert areas have essentially no vegetation, the
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region contains dispersed patches of plants adapted to dry con-
ditions. Vegetation is often sufficient for the survival of small
numbers of animals.

PHYSICAL PROCESSES: SOIL. Soil, the material that forms
on Earth’s surface, is the thin interface between the air and
the rocks. Not merely dirt, soil contains the nutrients neces-
sary for successful growth of plants, including those useful
to humans.

The U.S. Comprehensive Soil Classification System divides
global soil types into ten orders, according to the characteristics
of the immediate surface soil layers and the subsoil. The orders
are subdivided into suborders, great groups, subgroups, fami-
lies, and series. More than 12,000 soil types have been identified
in the United States alone.

Human geographers are concerned with the destruction of
the soil that results from a combination of natural processes and
human actions. Two basic problems contribute to the destruc-
tion of soil—erosion and depletion of nutrients. Erosion occurs
when the soil washes away in the rain or blows away in the
wind. To reduce the erosion problem, farmers reduce the
amount of plowing, plant crops whose roots help bind the soil,
and avoid planting on steep slopes.

Nutrients are depleted when plants withdraw more nutrients
than natural processes can replace. Each type of plant with-
draws certain nutrients from the soil and restores others.
Repeated harvesting of the same type of crop year after year can
remove certain nutrients and reduce the soil’s productivity.

To minimize the depletion problem, farmers in more
developed countries sometimes plant crops that offer no eco-
nomic return but restore nutrients to the soil and keep the
land productive over a longer term. Farmers also restore
nutrients to the soil by adding fertilizers, either natural or
synthetic. Farmers in less developed countries may face
greater problems with depletion of nutrients because they
lack knowledge of proper soil management practices and
funds to buy fertilizer.

PHYSICAL PROCESSES: LANDFORMS. Earth’s surface fea-
tures, or landforms, can vary from relatively flat to mountainous.
Geographers find that the study of Earth’s landforms—a science
known as geomorphology—helps to explain the distribution of
people and the choice of economic activities at different loca-
tions. People prefer living on flatter land, which generally is
better suited for agriculture. Great concentrations of people
and activities in hilly areas may require extensive effort to
modify the landscape.

Topographic maps, published (for the United States) by the
U.S. Geological Survey (USGS), show a remarkable detail of
physical features, such as bodies of water, forests, mountains,
valleys, and wetlands. They also show cultural features, such
as buildings, roads, parks, farms, and dams. “Topos,” as they
are called, are used by engineers, hikers, hunters, people seek-
ing a homesite, and anyone who really needs to see the lay of
the land.

Geographers use topographic maps to study the relief and
slope of localities. Relief is the difference in elevation between
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any two points, and it measures the extent to which an area is flat
or hilly. The steepness of hills is measured by slope, which is the
relief divided by the distance between two points. Figure 1-4
shows a portion of a USGS map for northern Mississippi, at the
scale of 1:24,000. The brown lines on the map are contour lines
that connect points of equal elevation above or below sea level.
Contour lines are closer together to show steeper slopes and
farther apart in flatter areas.

THE NETHERLANDS: SENSITIVE ENVIRONMENTAL MODI-
FICATION. Few regions have been as thoroughly modified by
humans as the Netherlands. Because more than half of the
Netherlands lies below sea level, most of the country today
would be under water if it were not for massive projects to mod-
ify the environment by holding back the sea. The Dutch have a
saying that “God made Earth, but the Dutch made the Nether-
lands.” The Dutch have modified their environment with two
distinctive types of construction projects—polders and dikes.

A polder is a piece of land that is created by draining water
from an area. Polders, first created in the thirteenth century,
were constructed primarily by private developers in the six-
teenth and seventeenth centuries and by the government during
the past 200 years. All together, the Netherlands has 6,500
square kilometers (2,600 square miles) of polders, comprising
16 percent of the country’s land area (Figure 1-15). The Dutch
government has reserved most of the polders for agriculture to
reduce the country’s dependence on imported food. Some of
the polders are used for housing, and one contains Schiphol,
one of Europe’s busiest airports.

The second distinctive modification of the landscape in the
Netherlands is the construction of massive dikes to prevent
the North Sea, an arm of the Adantic Ocean, from flooding
much of the country. The Dutch have built dikes in two major
locations—the Zuider Zee project in the north and the Delta
Plan project in the southwest.

The Zuider Zee, an arm of the North Sea, once threatened
the heart of the Netherlands with flooding. A dike completed in
1932 caused the Zuider Zee to be converted from a saltwater
sea to a freshwater lake. The newly created body of water was
named the IJsselmeer, or Lake IJssel, because the IJssel River
now flows into it. Some of the lake has been drained to create
several polders, encompassing an area of 1,600 square kilome-
ters (620 square miles).

A second ambitious project in the Netherlands is the Delta
Plan in the southwestern part of the country. Flowing through
the Netherlands are several important rivers, including the
Rhine (Europe’s busiest river), the Maas (known as the Meuse
in France), and the Scheldt (known as the Schelde in Belgium).
As these rivers flow into the North Sea, they split into many
branches and form a low-lying delta that is vulnerable to flood-
ing. After a devastating flood in January 1953 killed nearly
2,000 people, the Delta Plan called for the construction of
several dams to close off most of the waterways from the North
Sea. The project took 30 years to build and was completed in
the mid-1980s.

With these two massive projects finished, attitudes toward
modifying the environment have changed in the Netherlands.
The Dutch have scrapped plans to build additional polders in
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FIGURE 1-15 Environmentally sensitive cultural ecology in the |53

Netherlands. The Dutch people have considerably altered the site of the
Netherlands through creation of polders and dikes. The first step in
making a polder is to build a wall encircling the site, which is still under
water. Then the water inside the walled area is pumped from the site
into either nearby canals or the remaining portion of the original body
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of water. Once dry, the site is prepared for human activities.

Before the invention of modern engines, the pumping operation was
performed by windmills. Many of the windmills remain as a picturesque
element of the Dutch landscape, although they were originally built for
a practical purpose.

In the late nineteenth century, a Dutch engineer named Cornelis
Lely proposed an ambitious project to seal off the Zuider Zee
permanently from the North Sea, the ultimate source of the
floodwaters. In accordance with Lelys plan, a dike was built, 32
kilometers (20 miles) long, across the mouth of the Zuider Zee to block
the flow of North Sea water.

After a devastating flood in 1953, the Delta Plan built dikes to close
off most of the waterways in the southwestern part of the country.
Because Rotterdam, Europe’s largest port, is located nearby, some of the
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the IJsselmeer in order to preserve the lake’s value for recreation.
A plan adopted in 1990 calls for returning 263,000 hectares
(650,000 acres) of farms to wetlands or forests. Widespread use
of insecticides and fertilizers on Dutch farms contributes to con-
taminated drinking water, acid rain, and other environmental
problems. The Dutch are deliberately breaking some of the
dikes to flood fields.

Global warming could threaten the Netherlands by raising
the level of the sea around the country by between 20 and 58
centimeters (8 and 23 inches) within the next 100 years. Rather
than build new dikes and polders, the Dutch have become
world leaders in reducing the causes of global warming by act-
ing to reduce industrial pollution and increase solar and wind
power use, among other actions.
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FLORIDA: NOT-SO-SENSITIVE ENVIRONMENTAL MODIFI-
CATION. Humans do not always modify the environment as
sensitively as the Dutch. The fragile landscape of south Florida
has been altered in insensitive ways, especially the barrier
islands along the Atlantic and Gulf coasts, the wetlands
between Lake Okeechobee and the Everglades National Park,
and the Kissimmee River between Lake Kissimmee and Lake
Okeechobee (Figure 1-16).

Several hundred thousand people live on barrier islands in
Florida, as well as elsewhere along the Atlantic and Gulf
coasts between Maine and Texas. These barrier islands are
essentially large sandbars that shield the mainland from
flooding and storm damage. They are constantly being
eroded and shifted from the force of storms and pounding

FIGURE 1-16 Environmentally insensitive cultural ecology in Florida. To control flooding in central Florida, the
U.S. Army Corps of Engineers straightened the course of the Kissimmee River, which had meandered for
160 kilometers (98 miles) from near Orlando to Lake Okeechobee. The water was rechanneled into a canal 90 meters
wide (300 feet) and 9 meters deep (30 feet), running in a straight line for 84 kilometers (52 miles). After the canal,
known as C-38, opened in 1971, millions of gallons of polluted water—mainly runoff from cattle grazing—began
pouring into Lake Okeechobee, which is the major source of fresh water for about half of Florida’s population. Now
the state wants the U.S. Army Corps of Engineers to return the river from the canal (between top and bottom on the

right side of the photograph) to its original course (left rear in the photograph).
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surf, and after a major storm, large sections are sometimes
washed away.

Despite their fragile condition, the barrier islands are attractive
locations for constructing homes and recreational facilities to take
advantage of proximity to the seashore. Most of the barrier islands
are linked with the mainland by bridge, causeway, or ferry service.

To fight erosion along the barrier islands, people build sea-
walls and jetties, which are structures extending into the sea,
but these projects result in more damage than protection. A
seawall or jetty can prevent sand from drifting away, but by
trapping sand along the up-current side, it causes erosion on
the barrier islands on the down-current side.

The Everglades was once a very wide and shallow freshwater
river 80 kilometers (50 miles) wide and 15 centimeters
(6 inches) deep, slowly flowing south from Lake Okeechobee to
the Gulf of Mexico. A sensitive ecosystem of plants and animals
once thrived in this distinctive landscape, but much of it has
been destroyed by human actions. The U.S. Army Corps of
Engineers built a levee around the lake during the 1930s,
drained the northern one-third of the Everglades during the
1940s, diverted the Kissimmee River into canals during the
1950s, and constructed dikes and levees near Miami and Fort
Lauderdale during the 1960s. The southern portion of the
Everglades became a National Park.

These modifications opened up hundreds of thousands of
hectares of land for growing sugarcane and protected farmland
as well as the land occupied by the growing South Florida pop-
ulation from flooding. But they had unintended consequences
for South Florida’s environment. Polluted water mainly from
cattle grazing along the banks of the canals flowed into Lake
Okeechobee, which is the source of fresh water for half of
Florida’s population. Fish in the lake began to die from the
high levels of mercury, phosphorous, and other contaminants.
The polluted water then continued to flow south into the
National Park, threatening native vegetation such as sawgrass
and endangering rare birds and other animals.

The 2000 Comprehensive Everglades Restoration Plan
called for restoring the historic flow of water through South
Florida while improving flood control and water quality. The
plan called for a national-state partnership to undertake 68
restoration projects over 30 years. Dikes would be removed,
tarmland flooded, and water stored underground. The state of
Florida spent $1 billion on acquiring land in the area, but few
elements of the plan were accomplished. In an ironic reminder
of the Dutch saying quoted earlier, Floridians say “God made
the world in six days, and the Army Corps of Engineers has
been tinkering with it ever since.”

KEY ISSUE 3
Why Are Different Places Similar?

*  Scale: From local to global

e Space: Distribution of features

*  Connections between places

Although accepting that each place or region on Earth is unique, geogra-
phers recognize that human activities are rarely confined to one location.
Discussed in this section are three basic concepts—scale, space, and con-
nections—that help geographers understand why two places or regions
can display similar features.

Geographers think about scale at many levels, from local to global.
At a local scale, such as a neighborhood within a city, geographers
tend to see unique features. At the global scale, encompassing
the entire world, geographers tend to see broad patterns.

A generation ago, people concerned with environmental
quality proclaimed, “Think global, act local.” The phrase meant
that the environment was being harmed by processes such as
global warming that were global in scale, but it could be
improved by actions, such as consuming less gasoline, that were
local in scale. Contemporary geographers offer a different ver-
sion of the phrase: “Think and act both global and local.” All
scales from local to global are important in geography—the
appropriate scale depends on the specific subject.

Geography matters in the contemporary world because it
can explain human actions at all scales, from local to global.
At the national and international scales, geography is con-
cerned with such questions as where the population is grow-
ing rapidly, where the followers of different religions live, and
where corporations place factories. And geography studies
why these arrangements can cause problems: why can rapid
population growth exceed available food supply, why are dif-
ferent religious groups unable to live in peace with each
other, and why are some places unable to attract or retain
industries.

Globalization of Economy

Scale is an increasingly important concept in geography because
of globalization, which is a force or process that involves the
entire world and results in making something worldwide in
scope. Human activities are rarely confined to one location. The
world contains only a handful of individuals who lead such
isolated and sheltered lives that they have never watched a tele-
vision set, used a telephone, or been in a motor vehicle. Even
extremely isolated and sheltered people are at least aware of the
existence of these important means of connection.

Globalization means that the scale of the world is shrinking—
not literally in size, of course, but in the ability of a person,
object, or idea to interact with a person, object, or idea in
another place. People are plugged into a global economy and
culture, producing a world that is more uniform, integrated,
and interdependent.

A few people living in very remote regions of the world may
be able to provide all of their daily necessities. The crop
grown or product manufactured in a particular place may be
influenced by the distinctive features and assets of the place.
But most economic activities undertaken in one region are



