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Mapping Our World

More than two decades ago, on my first field as-
signment for the National Geographic Society, I
explored the pastoral, lake-studded highlands
of Slovenia while gathering material for a book
on the Alps. Slovenia then was a small, quiet re-
public in a much larger federation, Yugoslavia.
The Slovenes—warm, open, industrious —were
strongly involved with their nation. But it was
clear that they considered themselves to be Slo-
venes first and Yugoslavs second.

When political change began sweeping the
world in the early months of this decade, the Slo-
venes were one of the first peoples to desire, to
fight for, and to gain their independence. Their
new country of Slovenia, with its historical ties
to Western Europe renewed and strengthened,
is struggling forward with pride and dignity, de-
spite severe economic challenges and civil strife
in neighboring parts of the former Yugoslavia.

This is but one example, though, of the un-
precedented cascade of changes that in recent
years have transformed not only the map of the
world but also the very course of history. To un-
derstand a rapidly changing world and to put
into context the manifold and complex character
ofthose changes, we all need to know and under-
stand more about our global neighbors—and
thus about ourselves.

In 1990, when the Society published the pre-
vious edition of the Picture Atlas of Our World,
the Berlin Wall had just been breached. That
event came to symbolize change and actually
seemed to stimulate it. In just three years, the
world has turned dramatically: Two Germanies
have become one; Yugoslavia has broken up into
five countries; the Soviet Union has fragmented
into fifteen countries; Czechoslovakia has divid-
ed into two countries; and, in mid-1993, Eritrea
proclaimed its independence from Ethiopia.

Because of these changes and the internation-
al attention focused on them, we have come to
perceive the Slovenes and the Slovaks, the
Tajiks and the Turkmens differently —as indi-
vidual peoples with rich cultures and traditions
and not simply as parts of larger, monolithic
states. Likewise, we have come to see long-
familiar nationalities with different eyes than in
the past: the Russians. . . the Germans. . . the
Poles.. . . and many more.

The early 1990s have produced so many news

headlines about international events that we
would be lost without a knowledge of geogra-
phy. Timely maps of the Middle East in 1991
helped Americans follow the Iraqi invasion of
Kuwait that escalated into the Gulf War. When
Mount Pinatubo erupted with cataclysmic force
that same year in the Philippines, satellite im-
ages provided maps of the atmosphere that
helped us understand the possible effect on glob-
al weather patterns. And the map of Africa has
become familiar to most of us, as we witnessed
the repeal of the apartheid policy in South Afri-
ca, the UN-sponsored effort to stabilize Somalia
and relieve starvation there, and the bitter civil
wars in several other African countries.

I hope that this atlas—fully updated with new
cartography, new photography, and current in-
formation—will contribute to a better under-
standing of the intricate fabric of life_in all
corners of the globe. I also hope that it will help
putinto perspective the changes that have over-
taken us in recent years. In striyving to meet the
National Geographic Society’s educational mis-
sion, the staff of this book has worked long and
diligently to gather and present accurate infor-
mation about the world, parts of which are still
remote or in turmoil.

In the Picture Atlas of Our World, we en-
counter a world that has irrevocably changed.
Tiny Slovenia, long dominated by the Carolin-
gian, Holy Roman, and Austro-Hungarian Em-
pires and more recently a component of
Yugoslavia, now stands truly independent— for
the first time in more than 1,400 years. The cre-
scendo of change seems to have slackened; now
the Slovenes and the citizens of the other new
nations in Europe, Asia, and Africa strive to
adapt to today’s global environment—while the
rest of the world learns to understand and re-
spect the unique heritage of each new country.

William R. Gray
Vice President and
Director, The Book Division
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10 Mapping Our World

Where in theWorld?

A world globe helps us to find our way around
the earth. Using a globe is like using a street
map. Suppose you want to meet a friend on the
corner of Third Avenue and Main Street. To find
the intersection on a map, you might follow
Third Avenue until it meets Main Street. On a
globe, there are no streets or avenues. Instead,
you can use the grid formed by lines of latitude
and longitude. If you have the latitude and longi-
tude coordinates, you can find any place on earth.

Lines of latitude run east and west around the
globe and are evenly spaced from the Equator to
the North and South Poles. They are also called
parallels, because they are parallel to each oth-
er. Parallels become shorter toward the Poles.

Finding Sumba. Globes do not show every
line of latitude or longitude, but just a few at
regular intervals. The two small globes above
show lines of latitude (left) and longitude

(right) spaced 15 degrees apart. The Equator
1s at 0° latitude, and the Prime Meridian is at
0° longitude. Combining the two sets of lines

can use this grid to find any spot on earth.
For example, Sumba, one of the Lesser Sun-
da Islands of Indonesia, is located at about
latitude 10° S, longitude 120° E. To find it,
follow the Equator east to 120° E, then go

south. Just before 15° S, you will find Sumba.

grid, shown on the large globe. You

0° (Equaton)




Lines of longitude run north and south. They
are also called meridians. All meridians are the
same length, and they come together at the
North and South Poles. By international agree-
ment, the meridian that runs through Green-
wich, England, is called the Prime Meridian.

Together, meridians and parallels form an
imaginary grid that defines positions on earth in
terms of their distance from the Equator and
Prime Meridian. Latitude measures distance
north or south of the Equator, and longitude is
the distance east or west of the Prime Meridian.
Both latitude and longitude are measured in de-
grees (°). Latitude goes from 0° to 90° north and
south of the Equator, and longitude from 0° to

Pacific e
Ocean Atlantic
Ocean

Hemisphere

Pacific
Ocean

180° east and west of the Prime Meridian. Each
degree is further divided into 60 minutes ('), and
each minute is divided into 60 seconds ("). Geog-
raphers use all these measurements to pinpoint
the locations of places in the world.

Parallels never meet, so the distance between
two lines of latitude does not change. One de-
gree of latitude is about 69 miles (111 km), one
minute of latitude is about 1.15 miles (1.85 km),
and one second of latitude is approximately 101
feet (31 m). Because meridians do meet, one de-
gree of longitude is shorter at the Poles than at
the Equator. However, no matter where, 15 de-
grees of longitude equals the amount of the
earth that passes the sun in one hour.

Nort
Atlantic
. Ocean

Ocean

South

S globe int
Sl spheres (half-spheres). The top two maps
(left) show the Northern Hemisphere and the
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Northern
Hemisphere

Southern
Hemisphere

Equator divides the
ves (above) called hemi-

America Southern Hemisphere. Most of the earth’s

Hemisphere

Australia J East

Indian 7 vide the r

landmass is in the Northern Hemisphere.

Western

Hemisphere

Eastern
Hemisphere

hers commonly di-
he Western Hemisphere

i ; (far left) and Eastern Hemisphere at the me-

ridians of 20° W and 160° E. This keeps all of
Africa in the Eastern Hemisphere. Asia and
Antarctica reach into both hemispheres.



12 Mapping Our World

The Round Earth
on Flat Paper

Maps teach us about the world by showing the
sizes and shapes of countries, displaying earth’s
mountains, rivers, lakes, and other features,
and showing the distance between places. Maps
can also show us the worldwide distribution of
such things as deserts, cities, people, or re-
sources like oil fields. Maps, though, are not the
best way to show the round earth. A globe is.
A globe is a scale model of the earth showing
its shape, lands, distances, and directions in
their true proportions. But a globe is too bulky
and awkward to carry around, and pictures of a
globe do not make good mapsin an atlas. For one
thing, they show only half of the world at a time.
So mapmakers make flat maps instead.
Changing the globe into a map is not simple,
however. Imagine cutting a globe in half and
trying to flatten the two hemispheres. They
would wrinkle, and their shapes would distort.
In fact, every map has some distortion. A map
can show either the correct size of countries or
the correct shapes of small areas, but not both.
There are many ways to project a round globe
onto flat paper. Each produces a certain type of
map. Imagine a glass globe with lines etched on
it. Lines running parallel to the Equator are
called parallels of latitude; those connecting the
Poles are called meridians of longitude. Shining
a light through the globe onto paper projects
shadows of the lines and landmasses onto the pa-
per (see below). These can be copied on paper to
make a map, but the method is limited. Comput-
ers are needed to make most map projections.

Plane projection. p s suited
for displaying a particular view of the world.
The map above is useful for displaying an en-
tire hemisphere. It also represents areas in
their proper proportions: If you put a dime
over two different places on the map, the ar-
eas represented under each coin will be the
same size. This map is called a Lambert Azi-
muthal Equal-Area map, and it is made by
projecting half of the earth onto a plane that
touches the globe at one point. That point be-
comes the central projection point of the map.
Directions from the map’s center to another
point on the map are correct, but all other di-
rections are distorted. This projection also
distorts the shapes of countries.

Conic projection. a onformal
Conic map is made by projecting the globe
onto a cone. The latitude lines where the cone
and globe touch, shown darker than the oth-
ers, are called the standard parallels. The
word “conformal” means that this map repre-
sents the shape of limited areas accurately.
Conic maps are used to show parts of the
globe that run primarily east and west in the
middle latitudes. The United States would be
one example. Unlike the map at left, this one
distorts size from one area to another.



Cylindrical projection.

tion map is very commonly used. It is suit-
able for navigating at sea because a line
conmecting any two points gives the best com-
pass direction between them. For areas close
to the Equator, this type of map accurately
represents the shape, but it badly distorts the
relative sizes of landmasses the nearer they
are to the North and South Poles. Alaska, for
example, looks about half the size of South
America on such a map, when South Ameri-
ca s, n fact, more than 11 times bigger.

[ “oe 2\4\!&;\‘“

%

Interrupted projection. ou peeled an or-
ange and flattened it out, you might have
something that looked like Goode’s Interrupt-
ed Homolosine map. Such a map shows the
continents or oceans with very little distortion
1 shape or size. To achieve this, each conti-
nent or ocean is centered on its own central
meridian. Interrupted projections can be
made to feature ocean areas by cutting apart
the continents instead.

Mapping Our World 13

Robinson

Map evolution. Cartographers are always
looking for a more accurate way to project the
round earth onto flat paper. The Mollweide
projection (top), developed in 1805, is good for
accurately representing the relative size of the
world’s landmasses, but it distorts their
shapes. The Van der Grinten projection (mid-
dle) became the National Geographic Society’s
standard map in 1922. It does a better job of
representing shapes, but it distorts the rela-
tive sizes of many countries, particularly
Canada, Greenland, and Russia. In 1988 the
Society adopted a map based on the Robinson
projection as its official standard, believing
that it provides the best compromise in repre-
senting both shape and size.




14 Mapping Our World

Spinning Through
Day and Night

While people on North America’s Pacific coast
stir in early morning slumber at 4 a.m., those on
the east coast are eating breakfast, and the resi-
dents of central Africa have finished their mid-
day meal. Because it is 8 to 10 p.m. in Australia,
people there are probably thinking about bed.
The reason for these time differences is that the
earth rotates from west to east, spinning
through 15 degrees of longitude every hour.

In the days when communication among dif-
ferent areas was slow, each town set its clocks
by observing the sun’s position—it was noon
local time when the sun was directly overhead.
Thus in the United States, at noon in Washing-
ton, D. C., it was 12:12 p.m. farther east in
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Variations in color indicate irregular time zones.

World time zones. The map above shows the
2/, standard time zones. The colors corre-
spond to the meridians on which they are cen-
tered, which encircle the globe at right. Notice
that the borders of each time zone are not
straight lines. That is so that entire countries
or neighboring communities can have the

New York City. But as transportation and com-
munication technology advanced, it became im-
portant to have a standard system of time.

In 1883, U. S. railroad officials created four
time zones, each 15 degrees wide, to span the
country. These zones were centered on the me-
ridians at 75°, 90°, 105°, and 120° west of the
Prime Meridian running through Greenwich,
England. Soon other countries began adopting
this system, creating a series of standard time
zones centered on meridians spaced 15 degrees
apart. Today, all but a few countries set their lo-
cal time according to these time zones. As a re-
sult, we can determine accurately what time it is
anywhere in the world.
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same time zone. For example, the date line,
at 180° longitude, zigs and zags to avoid split-
ting up island groups in the Pacific Ocean.
China, by decree of its government, has only
one time zone even though it spans some 60
degrees of longitude. It shows up as a single
zone under the Asia label.




Earth’s rotation. A day—approximately the

time it takes the earth to complete one rota-

tion on its axis—is made up of 24 hours. Be-
cause the planet is divided into 360 degrees, it
travels 15 degrees each hour. The globe below
shows the meridians, spaced at intervals of 15
degrees longitude. Each hour a different

Mapping Our World 15

meridian is opposite the sun. The white line
is the Prime Meridian at 0° longitude, and
the time zone centered on it is called Univer-
sal Time (UT), formerly Greenwich Mean
Time (GMT). The zigzagging green line on
the opposite side of the earth is the date line,
the boundary where each calendar day begins.

3.a.m.

2 a.m.

iam.

12 midnight

11 p.m.
10 pm.

PACIFIC OCEAN

INDIAN OCEAN
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Revolving with
the Seasons

Every 365, days, the earth completes its orbit
of the sun. During that trip, the weather over
much of the world changes in a regular pattern
known as seasons. Year after year, spring, sum-
mer, fall, and winter follow one another. Spring
always begins around March 21 in the Northern
Hemisphere, while fall starts on that same date
in the Southern Hemisphere.

The earth has seasons because its axis is tilt-
ed. You can see by looking at a mounted globe
that the North and South Poles are tipped at an
angle of about 23% degrees. The earth always
leans in the same direction as it revolves around
the sun, so the amount of sunlight hitting the
Northern and Southern Hemispheres changes

V' 4

V'
Summer solstice, /-

about June 22 /North Bole

South Pole

seasonally as the planet pursues its orbit.

On about June 22, when the Northern Hemi-
sphere is tilted toward the sun, countries such
as the United States enjoy the first day of sum-
mer. This is the longest day of the year, and the
sun’s rays are never more direct. Meanwhile, it
is the shortest day in the Southern Hemisphere,
as the South Pole points away from the sun.

Six months later, the Southern Hemisphere
leans toward the sun. Winter grips northern lat-
itudes, while Australia heads into summer. Be-
tween the extremes of summer and winter come
spring and fall. During these seasons, earth’s
axis is perpendicular to the sun’s rays, and nei-
ther hemisphere has much sunlight advantage.

Spring equinox, . North Pole

about March 21 &=

~
S~

South Po|e/

South Pole

North Pole

In the Northern Hemisphere. As the earth
orbits the sun, most areas pass through four
seasonal phases (below). On about June 22,
the Tropic of Cancer receives the sun’s most
direct rays. In the Northern Hemisphere, this
18 the summenr solstice, when summer begins.
As the earth moves on around the sun, the
rays strike the globe most directly farther
south, crossing the Equator about September
23, the fall equinox. By about December 22,
the winter solstice, the Tropic of Capricorn is
exposed to the sun’s most direct rays. They
move north across the Equator again on the
spring equinox, about March 21. On the two
equinoxes, most places on earth have nearly
equal hours of daylight and dark.

Winter solstice,
about December 22

North Pole

Fall equinox,
about September 23
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