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Maps
1.3 Map of world regions recognized in this book. 5

1.4 Map of cartogaphic definitions of a vernacular region, 

the american south. purple shading represents three 

state-based delineations, and colored lines delimit various 

religious, linguistic, and cultural “souths.” These are just a 

few of the many different interpretations of this vernacular 

region. 6

1.6 (a) small-scale and (b) large-scale maps of san Francisco 

and environs. 8

1.a Map of european latitudes and longitudes. What are the 

approximate latitude and longitude coordinates of oslo, 

norway? For more clues and the place identification, see 

note 19 in the end-of-chapter notes. 10

1.b Maps of land and water hemispheres. in the left map, 

note how the major landmasses are grouped around the 

margins of the atlantic and arctic oceans. The british isles 

and the northwestern coast of europe lie in the center of 

the “land hemisphere,” which constitutes 80 percent of 

the world’s total land area and has about 90 percent of the 

world’s population. in the map on the right, new zealand 

lies near the center of the opposite hemisphere, or “water 

hemisphere,” which has only 20 percent of the land and 

about 10 percent of the population. 11

1.8 examples of map projections. 12

1.c The Mercator projection. 13

2.1 Major tectonic plates and their general direction of 

movement. earthquakes, volcanoes, and other geologic 

events are concentrated where plates separate, collide, 

or slide past one another. Where they separate, rifting 

produces very low land elevations (well below sea level 

at the dead sea of israel and jordan, for example) or the 

emergence of new crust on the ocean floor (in the middle 

of the atlantic ocean, for example). note the so-called 

Ring of Fire around the edges of the pacific plate, and the 

presence of geologic hotspots where magma is near or at 

the earth’s crust. 24

2.4 World precipitation map. some geographers consider 

this to be the most important of all world maps for 

understanding life on earth. 27

2.5 World climates. 28

2.6 World biomes (natural vegetation) map. 29

2.9 World biodiversity hotspots as recognized by conservation 

international. 34

2.12 World commercial shipping routes, as mapped by the 

national center for ecological analysis and synthesis. over 

3300 commercial and research vessels were tracked for a 

year to develop this map showing where human activity 

on the oceans is highest. 37

2.16 Global patterns of impacts in recent decades attributed 

to climate change. impacts are shown at a range of 

geographic scales. symbols indicate categories of 

attributed impacts, the relative contribution of climate 

change (major or minor) to the observed impact, and 

confidence in attribution. 39

3.2 dna pathways trace human migrations out of africa 

and across the earth. scientists have identified the 

human lineages of the world descended from ten  

sons of a genetic y-chromosome figurative “adam”  

and eighteen daughters of a mitochondrial figurative 

“eve.” 51

3.4 cultural, linguistic, and religious hearths worldwide. all 

areas are approximate. 52

3.6 The human Footprint map shows where and how 

strongly people have changed the natural environment. 

This isarithmic map of the human footprint is a 

quantitative analysis of human impacts on the earth’s 

biomes. a score of 1 indicates the least human influence 

in a given biome. a higher number means greater 

impact. however, because each biome has its own 

independent scale, a score of 1 in a tropical rainforest 

might reflect a different level of human activity than in a 

broadleaf forest. 54

3.7 The human development index (hdi) emphasizes that 

quality of life, not economic growth alone, should be the 

ultimate criterion for assessing at country’s development. 

it is a summary measure of average achievement in key 

dimensions of human development: enjoying a long and 

healthy life, being knowledgeable, and having a decent 

standard of living. in this text, we use the hdi scale rather 

than gross national income (Gni) or gross national product 

(Gnp) scale to differentiate Mdcs and Ldcs. note the 

concentration of well-being in the middle latitudes of the 

northern hemisphere and of hardship on both sides of the 

equator in africa. 55

3.8 Fragile states are low-income countries characterized 

by poor governance and/or weak state capacity, leaving 

citizens vulnerable to economic shocks, natural hazards, 

and climate change. stable states are the opposite of 

fragile states. The most stable states are depicted in this 

classification as “sustainable states.” 58

3.10 Worldwide infections and deaths from the coVid-19 virus, 

as of mid-year 2021. 61

3.a The status of the world’s aquifers. a higher groundwater 

footprint per aquifer area represents greater stress on the 

vital resource of freshwater. 64

3.14 population change rates are highest in the countries of 

africa and other regions of the developing world and 

lowest in the more affluent countries. note the population 

losses in eastern europe and japan. 67

3.15 Life expectancy is closely tied to economic well- 

being; people live longer where they can afford the  
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medicines and other amenities and technologies that 

prolong life. 69

3.20 This dot density map shows the approximate distribution 

of people around the world. 72

3.c This map shows the percentage of the population in each 

country living in urban areas; it also shows the locations 

of all metropolitan areas with populations of 5 million or 

more. 74

4.1 The physical geography of europe. 88

4.2 The political geography of europe. 89

4.3 This unusual perspective on the eurasian landmass 

accentuates how europe is a “peninsula of peninsulas.” 92

4.6 principal migrant routes into europe during the migration 

crisis. 96

4.8 europe in terms of latitude and area compared with the 

united states and canada. 97

4.9 The westerly winds carry moderating influences from 

the Gulf stream and north atlantic drift waters ashore, 

warming the land in the winter and cooling it in the 

summer. 97

4.10 climate types (a) and biomes (b) of europe. 98

4.11 Land use in europe. 99

4.16 The maximum extent of glaciation in europe about 18,000 

years ago. 101

4.18 The languages of europe. 103

4.19 The religions of europe. 106

4.23 The columbian exchange. europe served as the gateway 

for new World goods that diffused throughout the old 

World. 111

4.24 historical industrial concentrations, cities, and seaports of 

the european core. older industries such as coal mining, 

heavy metallurgy, heavy chemicals, and textiles clustered 

in these congested districts. Local coal deposits provided 

fuel for the industrial Revolution in most of these areas, 

which have shifted increasingly to newer forms of industry 

as coal has lost its economic significance and older 

industries have declined. 113

4.27 Members of the european union. 116

4.28 countries that use the euro. The euro is the common 

currency of 19 of the european union’s 27 countries. Greece 

considered abandoning the common currency—the 

so-called Grexit—as a means of dealing with its credit 

crisis, but then decided to stay in the eurozone. Most 

conspicuous by its absence, the united Kingdom was 

among three countries refusing to join the eurozone to 

begin with. in recent years, the euro’s worth was roughly 

us $1.20. 116

4.c The schengen agreement allows citizens of the nations 

that signed it to work, travel, and live in any of those 

countries without special formalities. 117

4.30 european members of the north atlantic Treaty 

organization (naTo) in 2020. 120

4.d devolutionary areas of europe. power is being devolved 

from central governments to regional authorities in many 

parts of europe. This map depicts places like scotland 

and Wales, where the transfer has taken place, and others 

like corsica, where devolution is anticipated, declared, or 

sought. 121

4.31 Map of the results of the 2015 referendum on the british 

exit (brexit) of the united Kingdom from the european 

union. The simple majority vote to leave the eu shocked 

britain and the world. 122

4.32 The countries comprising europe’s core. 123

4.33 political geography of the european core. 124

4.34 human activities over long periods of time have 

transformed the natural landscapes of europe. This map 

depicts “presettlement” temperate mixed and coniferous 

forests, along with the distribution of forests currently. 125

4.G Global cities of the world. The factors used to determine a 

city’s score are its level of business activity, human capital, 

information exchange, cultural amenities, and political 

engagement. 128

4.38 paris is the primate city at the hub of France’s 

transportation network. 131

4.39 principal features of Germany. note which parts of the 

country belong to what formerly were east and West 

Germany. 132

4.42 The subregions and countries of the european 

periphery. 134

4.45 Map of the basque country of spain and France. 136

4.47 Map of north and south in italy, as perceived by italians. 

This is a vernacular map, so there are no “true” boundaries 

separating north and south. The green striped regions are 

sometimes, though not always, considered part of padania 

(northern italy). 137

4.48 Map of cyprus, vexed by its divisions between the Turkish 

Republic of northern cyprus and the ethnic Greek, 

internationally recognized Republic of cyprus in the 

south. 138

4.49 Map of eastern europe. positioned between stronger 

powers to the east and west, eastern europe is a 

shatterbelt, with a tumultuous past reflected in its shifting 

borders. 139

4.50 Map of the ethnic composition of yugoslavia’s successor 

states. 140

4.52 Map of the distribution of the Roma across europe. 142

5.1 physical geography of Russia and the near abroad. 150

5.2 political geography of Russia and the near abroad. 151

5.3 Russia and the near abroad compared in latitude and area 

with the continental united states and canada. 153
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5.4 (a) population distribution and (b) population pie chart of 

Russia and the near abroad. 153

5.d comparison of the 2015 populations of selected countries, 

shown in red, with their projected 2050 populations, 

shown in blue. 155

5.5 (a) climates and (b) biomes of Russia and the near 

abroad. 156

5.6 Land use and land cover in Russia and the near 

abroad. 157

5.10 The belt of fertile chernozem (black earth) soils stretches 

from ukraine through Kazakhstan into southern 

siberia. 158

5.13 Moscow’s situation near many important rivers and the 

canals linking them allows goods to be transported from 

Russia’s heartland to the Mediterranean sea and the arctic 

ocean. 160

5.15 Languages of Russia and the near abroad. The soviet 

union had challenges trying to hold together such a 

large collection of ethnolinguistic groups. The Russian 

Federation is facing similar difficulties. 161

5.17 Religions of Russia and the near abroad. 163

5.e The development of the land empires of Russia and the 

soviet union. Moscow has always been at the core. 164

5.20 countries with communist governments in 1980 and  

those that were allied with the soviet union. between 

World War ii and 1991, many countries declared themselves 

neutral in the cold War between Washington and Moscow, 

and some that did align with either the us or ussR 

changed allegiances over time. 169

5.23 The autonomies of Russia, and the boundaries of the 

federal districts created in 2000. 174

5.26 ukraine is divided between a ukrainian-speaking west and 

a Russian-speaking east. 177

5.29 Russia invaded and annexed crimea in 2014, and 

anti-ukrainian separatists have proclaimed their own 

independent states along ukraine’s eastern border with 

Russia. 179

5.30 Transnistria is still internationally recognized as part of 

Moldova. 181

5.31 Reference map of the caucasus region. 182

5.32 is Russia a reliable provider of fossil fuels to europe, or is it 

too ready to turn off the tap for political reasons? 183

5.i oil pipeline routes from baku. each route has a distinct 

geopolitical rationale. 184

5.33 political geography of the coreland of Russia and the near 

abroad. 187

5.37 energy-hungry asian countries are increasingly relying 

upon oil and natural gas produced in Russia’s Far east to 

power their economies. 191

5.40 The caucasus, rich in cultures. 193

5.41 The armenian Genocide. ottoman Turks uprooted over a 

million ethnic armenians from their ancestral homeland 

between 1915 and 1918. 193

6.1 physical geography of the Middle east and north 

africa. 202

6.2 political geography of the Middle east and north africa. 

africa. 203

6.3 The Middle east and north africa compared in size and 

latitude with the united states. 205

6.4 (a) population distribution and (b) population pie chart of 

the Middle east and north africa. 205

6.6 (a) climates and (b) biomes of the Middle east and north 

africa. 207

6.9 Land use and land cover in the Middle east and north 

africa. 208

6.17 an idealized model of the classic medina, or Muslim 

Middle eastern city. Figure 6.b, a map of jerusalem’s old 

city, shows the ethnic quarters that were also typical of the 

medina. 214

6.21 Languages of the Middle east and north africa. 217

6.22 Religions of the Middle east and north africa. 217

6.b sacred sites for jews, christians, and Muslims, and the 

ethnic quarters of the old city of jerusalem—this is 

a classic Middle eastern medina. at the bottom left, 

note Mt. zion. “zion” would become synonymous with 

jewish jerusalem and exiled jews’ wish to return to 

jerusalem. 219

6.27 The diffusion of islam from its hearth in arabia. note areas 

where islam is no longer the dominant region. These 

include western china, where that country’s government 

has systematically eliminated the uigher Muslim majority 

by displacing them and introducing increasing numbers of 

ethnic han chinese. 223

6.31 a map of current members of opec. 226

6.32 chokepoints in the Middle east and north africa. 228

6.d principal pipelines in the heart of the Middle east. 

Vulnerable chokepoints and volatile political relations have 

led to the construction, closure, and often indirect routing 

of many pipelines. 229

6.34 israel’s national Water carrier transports water from Lake 

Kinneret to israel’s thirsty cities. The israeli/palestinian 

Mountain aquifer is also a major source of israeli drinking 

water. The Red sea-dead sea Water conveyance would 

generate hydroelectricity, bring desalinated water to 

jordan, and potentially stabilize the water level of the 

drying dead sea. 231

6.35 The nile River and its tributaries are a vital source of water 

for about 200 million people in africa. Many countries 

have erected dams to provide water for irrigation and to 

generate electricity. all of these projects upstream from 

egypt inevitably impact that most populous country in the 

nile basin. of particular concern to egypt now is the Grand 
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ethiopian Renaissance dam (GeRd). note this map is oriented 

such that north is at the left rather than the top. 232

6.41 israel, the occupied Territories (parts of the West bank and 

Golan heights), and surrounding areas. 240

6.42 The british and French drew up the sykes-picot Line to 

divide the heart of the Middle east between them after 

the fall of the ottoman empire in World War i. The 1930 

map depicts the political landscape between World Wars i 

and ii. 241

6.43 The 1947 un partition plan for palestine and israel’s original 

(pre-1967) borders. The 1948–1949 war, which began 

as soon as britain withdrew from palestine and israel 

proclaimed its existence, aborted the un plan and created 

a tense new political dynamic in the region. 241

6.44 palestinian refugee movements in 1948 and 1967. Many 

who fled in the first conflict had to relocate again in the 

second. arrow widths indicate relative numbers. 241

6.46 The size of israel, the West bank, the Gaza strip, and the 

Golan heights compared with new england and the 

benelux countries. 244

6.47 The West bank. israeli and palestinian areas of control were 

delimited in the peace process of the 1990s, but because 

of recurrent violence, almost all areas are effectively 

controlled by israel. also depicted are jewish settlements, 

the completed and planned portions of the israeli-built 

separation barrier, and the Green Line delimiting the 

internationally recognized border between sovereign 

israel and the occupied West bank. 245

6.51 yemen fell into chaos after the collapse of the national 

government in 2012. houthi rebels, secessionist factions, 

al-qa’ida in the arabian peninsula terrorists, and surviving 

pro-government forces all battled for control of key cities. 

The shi’ite houthis reasserted control over large parts 

of the country, sparking a military confrontation with 

neighboring sunni saudi arabia. 251

6.52 ethno-religious groups across syria and iraq. 252

6.53 years of war have left 8 million displaced persons within 

syria and 4 million refugees outside the country. 254

6.56 political geography of the heartland of the Middle east. 256

6.60 The Kurds are the largest ethnicity in the world without a 

country. in iraq, they have created a relatively prosperous 

de facto autonomous region. They have appealed for more 

backing from the united states and other Western powers 

to preserve their gains there, in part because Kurds played 

a pivotal role in eradicating the islamic state. 259

7.1 physical geography of south and east asia. 274

7.2 political geography of south and east asia. 275

7.3 south and east asia compared in area and latitude with 

the united states. 276

7.4 (a) population distribution and (b) population pie chart of 

south and east asia. 276

7.6 (a) climates and (b) biomes of south and east asia. 277

7.8 This map shows how the monsoons work, with prevailing 

winds blowing from the sea during the summer, bringing 

heavy rains, and winds blowing toward the sea in winter, 

bringing dry conditions. 281

7.11 Land use in south and east asia. 284

7.h zomia, a perceptual region comprised of the highland 

areas of southeast asia. 285

7.13 Languages of south and east asia. 289

7.17 Religions of south and east asia. 292

7.24 pre- and post-independence political units of south asia. 

before india and pakistan were partitioned in 1947, they 

comprised the single unit of british india (sometimes 

called the indian empire). british india was made up of 

several provinces governed directly by the british and over 

500 autonomous “princely states” controlled indirectly 

by britain through a local indian ruler. in 1948, sri Lanka, 

burma, and sikkim also achieved independence from the 

uK (the Maldives remained a colony until 1962). sikkim 

gave up its independence to join india as a state in 

1975. 299

7.28 The political borders, areas of control, and religious 

composition of the disputed territory of jammu and 

Kashmir. 305

7.31 ethnic pashtun areas and international borders. 

“pashtunistan” was cleaved in two by the durand Line, 

which was established in 1893 and remains the boundary 

between afghanistan and pakistan today. 307

7.32 This geostrategic overland and saltwater map of china’s 

belt and Road initiative (bRi) depicts the framework 

of china’s investments in almost all of eurasia. china’s 

improvements of infrastructure in ports belonging to the 

strategic “string of pearls” both facilitate trade flow and 

create a platform from which to project power. beyond 

the Maritime silk Road around africa, china also invests in 

infrastructure-for-mineral projects. 308

7.34 indonesia, highlighting its papua and aceh regions. Timor-

Leste achieved independence in 2002 after a quarter-

century long attempt by jakarta to incorporate it as an 

indonesian state. 310

7.35 Reference map of south asia. in recent decades, some 

of india’s cities and states changed their colonial-

era names to more authentic indian ones. some city 

examples are bombay (now Mumbai), calicut (Kozhikode), 

calcutta (Kolkata), cochin (Kochi), Madras (chennai), 

pondicherry (puducherry), poona (pune), and Trivandrum 

(Thiruvananthapuram). The state names of uttaranchal 

(uttarakhand) and orissa (odisha) have also been 

changed. 312

7.36 india’s “Red corridor.” Many of india’s poorest areas lie 

within the Red corridor, where the naxalite insurgency is 

strongest. 313

7.37 ethnicity in sri Lanka. The heavily Tamil areas of the  

north and east fought a long civil war against the 

government to establish their own country, called  
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Tamil eelam, until 2009, when they were finally defeated. 

The city of Trincomalee would have been the capital of 

this new nation. 314

7.40 india’s gender ratios. Most of india’s states report far more 

boys born than girls each year. 316

7.41 The geographic situation of bangladesh, with portions of 

neighboring countries. Much of bangladesh is situated 

along the enormous delta made by the Ganges and 

brahmaputra Rivers (see the satellite image depicting the 

sundurbans area in Figure 7.7). The country’s low elevation 

makes it very susceptible to storm surges and rising sea 

levels. 316

7.48 natural forest cover in southeast asia has been rapidly 

reduced by many human activities, especially commercial 

logging and plantation farming. 322

7.50 The Wallace Line. Flora and fauna on one side of the 

Wallace Line are remarkably different from those on the 

other side. 323

7.51 The earthquake and tsunami of 2004. The epicenter of 

the earthquake was located off the west coast of the 

indonesian island of sumatra. it created a tsunami of 

tremendous force and scope, inflicting massive suffering 

and loss of life. 324

7.53 ethnic groups in Myanmar (burma). some of the country’s 

ethnic conflicts have been resolved, but others are 

active. 325

7.57 indochina’s political evolution. The French colonized 

indochina in stages in the latter half of the 19th century, 

consolidating their hold on the area by 1907. Four 

independent countries emerged after France withdrew 

from the area in 1954. 329

7.58 Vietnam today. along with Laos and cambodia, it 

forms the area called indochina or the indochinese 

peninsula. 330

7.p a 1-meter (39-inch) sea level rise would inundate much 

of the Mekong delta, home of some of the world’s most 

fertile farmlands. 333

7.62 The six original special economic zones, along with the 

special autonomous regions of Macau and hong Kong that 

were incorporated into china in the late 1990s. 337

7.64 The geographic distribution of chinese incomes. The 

provinces along the coast tend to be much wealthier than 

those inland. 338

7.67 The five autonomous areas of china. 340

7.71 Locations of the Three Gorges dam and the canals  

and pipelines of the south–north Water Transfer 

project. 342

7.72 Maritime boundary disputes in the south china sea. 

boundaries not being contested (usually defined by a 

treaty between nations) are listed as “agreed upon.” 344

7.73 Maritime boundary disputes in the sea of japan/east sea 

and the east china sea. 345

7.74 The east asian economic powerhouses of Taiwan, japan, 

south Korea, and coastal china. north Korea lacks 

economic power. 346

8.1 physical geography of oceania. 362

8.2 political geography of oceania. 363

8.3 oceania compared in area (but not latitude) with the 

continental united states. 365

8.4 (a) population distribution and (b) population pie chart of 

oceania. 365

8.5 (a) climates and (b) biomes of oceania. 366

8.6 sahul is the formerly connected landmass of australia, 

new Guinea, and Tasmania. zealandia is a continental 

fragment that is mostly submerged; only new zealand and 

new caledonia rise above the waves. The ridges to the 

north are not part of zealandia. 366

8.8 Land use in oceania. 367

8.10 The geologic hotspot of the mid–north pacific has created 

a long chain of islands and seamounts as the pacific 

plate rode over it. The oldest islands in the chain are the 

northernmost. The island of hawaii (the big island) is the 

youngest. 368

8.15 Languages of oceania. 371

8.b easter island is one of the most remote islands in the 

world. 373

8.16 The origin and diffusion of the austronesians. 

austronesian peoples likely originated in Taiwan about 

5000 years ago. over several millennia, they spread 

throughout southeast asia and nearly all of the pacific 

islands. some historians believe austronesians may have 

reached the west coast of south america as well. 373

8.18 Religions of southwest oceania. 375

8.21 Reference map of australia, new zealand, and nearby 

countries. 378

8.30 Reference map of antarctica and surrounding seas. 390

9.1 physical geography of sub-saharan africa. 398

9.2 political geography of sub-saharan africa. 399

9.3 sub-saharan africa compared in area and latitude with the 

conterminous united states. 400

9.4 The subregions of sub-saharan africa recognized in this 
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Preface
To appreciate how our complex world works today, it is vital to 

have a solid grounding in the environmental, cultural, historic, 

economic, and geopolitical contexts of the world’s regions and 

nations. World Regional Geography establishes that founda-

tion and offers you an opportunity to explore the events, is-

sues, and landscapes of our world in more detail.

Chapters 1 through 3 provide the basic concepts, tools, and 

vocabulary of world regional geography. In the first chapter, 

geography’s uniquely spatial approach to the planet is intro-

duced along with some of the discipline’s milestone concepts 

and its considerable career possibilities—especially those 

growing from the “geospatial revolution.” Chapter 2 covers 

the essential characteristics of the world’s physical processes 

and how human activity has altered some of them. Climate 

change and the treaties to control it have a prominent role in 

the chapter. Chapter 3 traces the modification of landscapes 

by human actions from early times to the present, describes 

trends and projections of population growth, and considers 

sustainable development agendas to slow destructive trends in 

resource use and to limit climate changes.

Then come eight chapters exploring the world’s regions 

through a consistent, thematic approach focusing in turn on 

five elements: Area and Population, Physical Geography and 

Human Adaptations, Cultural and Historical Geographies, 

Economic Geography, and Geopolitical Issues. The final 

section of each chapter, entitled “Regional Issues and Land-

scapes,” contains a selection of short studies of the region’s 

critical roles in global affairs and of exemplary or important 

problems in human or physical geography.

The book is built for use in either a one- or two-semester 

course. If time is limited, the five thematic elements of each 

chapter may be a priority, with limited use of the case stud-

ies in the “Regional Issues and Landscapes” section. After the 

three introductory chapters, it does not matter what order the 

regional chapters are read in; no regional chapter presumes 

that any other regional chapter has been read. While the text 

begins with Europe, this does not suggest any ranking in im-

portance; each world region has thorough coverage, and de-

veloping countries have the weight they require. This book’s 

signature feature is its unique cross-reference system, which 

ties a theme or issue introduced in one region to other exam-

ples of the concept, event, or place in other regions. 

MindTap for World Regional Geography, 7e, implements 

the cross-reference system through easy-to-use links so that 

readers can instantly navigate to the related theme or issue. 

Read more about the powerful learning tools made available 

in MindTap in the “Course Support” section of the Preface.

Key Features
●● Learning objectives are clearly articulated and tied to in-

depth content in order to maximize geographic literacy.

●● Students are prompted to think critically about the concepts 

and themes that span the world’s regions and to be able to 

answer Fritz Gritzner’s big geographic questions, “What is 

where, why there, and why care?” 

●● Geography’s concepts, themes, findings, and methods are 

highlighted throughout the text, including with features 

such as Perspectives from the Field and Geographic Spot-

light, and a host of subdisciplinary topics including urban 

and population geographies, and geographies of natural 

hazards and sacred spaces.

●● The definitive 18 Standards of Geography authored by 

the National Council for Geographic Education (NCGE), 

presented in Chapter 1, served as a constant reference in 

shaping the content of the book. Readers will be enabled to 

match each standard with book content. 

●● The book’s maps are outstanding and, along with photos 

and graphs, are tightly coordinated with the text. This up-

dated map program aims to cut dependence on a separate 

atlas.

●● Readers can be confident in the author’s narratives, built 

upon decades of research and travel in more than 100 coun-

tries, and teaching of world regional geography and related 

classes.

●● Each chapter’s thorough Study Guide is carefully built upon 

content and is a useful tool for both teaching and learning. 

New to the Seventh Edition
Both longtime and first-time users of World Regional Geogra-

phy should be pleased with this edition. Much of the baseline 

content of the previous editions is retained, but this is the most 

extensive revision to date. And while several familiar issues are 

accentuated in importance, a number of new and important 

themes are also introduced here.

●● Changing climates and associated issues are more pervasive 

than in earlier editions, with discussions of actual rather 

than hypothesized climate change refugees.

●● Inequality became a prominent issue in this edition as 

awareness of it has grown across the globe.

●● The virus pandemic and impacts of COVID-19 are covered 

in all world regions.

●● The “birth dearth” accelerates around the world, with fall-

ing populations.

●● There is more political geography, with the rise of national-

ism and populism in multiple regions, including Europe and 

the US. Brexit is covered.

●● More issues and practices of sustainability are covered 

throughout.
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●● There is more focus on human migration issues, including 

the European migrant crisis and US–Mexico border crises.

●● The edition keeps and expands its characteristic attention 

to traditional, indigenous, and ethnic minority populations.

●● The rise and expansion of China’s interests around the globe 

permeate much discussion throughout the book. 

●● Changing technologies and views of alternative energies are 

more important than ever around the world.

●● This edition features a dozen new maps, illustrating topics 

such as COVID-19, Pangaea, the slave trade, and the spread of 

Islam. In addition, the physical geography and land use maps 

in each regional chapter have been completely revamped.

Chapter-Specific Changes
●● In Chapter 1, human–environment interaction is identified as 

the key concern of geography. There is a new discussion on the 

sense of place, and more information about the relevance of 

geography to other courses and to daily life, as well as encour-

agement to consider further studies and careers in this growing 

field. The definitive 18 Standards of Geography (authored by 

the National Council for Geographic Education) along with 

the Five Themes of Geography are introduced and intended 

to serve as a constant reference for instructors and students.

●● Chapter 2, Physical Processes and World Regions, has ad-

ditional material about the world’s oceans and their roles in 

natural cycles and human uses. More attention is also paid to 

freshwater resources. International Panel on Climate Change 

(IPPC) emissions scenarios are updated, and the unexpected 

acceleration in climate change is discussed, with a focus on 

the polar realms. The Paris Agreement commitments are ex-

amined, along with mechanisms of the carbon market.

●● In Chapter 3, Human Processes and World Regions, the 

difference between more and less developed countries is 

now based primarily on the quality of life measures of the 

Human Development Index (HDI) but still refers to GDP 

(gross domestic product) measures. COVID-19’s capacity to 

change long-standing economic and migration patterns is 

introduced. The important research and publication on “A 

Good Life for All within Planetary Boundaries” introduces 

a new way for students to understand why and how sus-

tainable development is needed and is achievable. The UN’s 

Sustainable Development Goals (SDGs) are introduced so 

as to be called upon where relevant in the regional chapters. 

●● Chapter 4, the first regional chapter (on Europe), has new 

discussions and maps on the ongoing refugee crisis and 

about Brexit. The European Union’s reluctance to accept 

new members, partly in reaction to the refugee crisis, is dis-

cussed. A new method of combining ethnic and linguistic 

geographies to aid teaching and learning is introduced here 

and is used in all subsequent chapters.

●● Chapter 5, on the region of Russia and the Near Abroad, 

considers improvements in Russia’s demographic outlook 

along with the downsides of being overly reliant on fossil 

fuels. The prospects for President Vladimir Putin to further 

expand Russia’s sphere of influence are discussed, as is the 

rekindled war in Nagorno–Karabakh.

●● Chapter 6 on the Middle East and North Africa has been 

reorganized to have a more detailed and current discussion 

of geopolitical issues, especially in light of the demise of the 

physical Islamic State. The Syrian Civil War now has a nar-

rative leading from the Arab Spring to the situation today. 

The Arab Spring’s outcomes and prescriptions for sustain-

able development in the MENA region are discussed. The 

Gulf Wars are simplified but analyzed for their enduring 

consequences. Turkey under authoritarian leader Erdogan 

has been rewritten, and the situation in Iran updated. A sec-

tion on the Maghreb and the Berber peoples has been added. 

●● Chapter 7 on South and East Asia has an appropriate weight 

for the vast number of people living in the region and its 

rising prominence in global affairs. China’s growing clout 

is a prominent theme, supported with studies of the Belt 

and Road Initiative (BRI); the three-child policy; impacts 

on Hong Kong governance; suppression of Uighur, Kazakh, 

and Tibetan minorities; threats to Taiwan; and sponge cit-

ies. The Rohingya crisis, Myanmar coup, and COVID-19 

surge in India are discussed.

●● Chapter 8 takes us across Oceania and Antarctica. There 

is more focus on marine ecosystems and threats to them, 

including coral bleaching from climate change–related 

warming. Rising sea levels are already forcing migrations 

of climate change refugees, and some small island states 

are becoming “deterritorialized,” losing their ground to the 

sea. The human and physical geographies of Antarctica are 

discussed more thoroughly than ever before, and the read-

er’s attention is directed to the future of the continent’s ice 

shelves and glaciers in a warming world. 

●● Chapter 9 on Sub-Saharan Africa portrays the continent 

with careful thoroughness to ensure that the region escapes 

wide brushes and stereotypes. There are new discussions of  

Zimbabwe and of the plight of Tigray under pressure from 

Ethiopia and Eritrea. There is a new map of the slave trade, 

built around an extended study. Development in the region 

has seen some setbacks but is promising going forward, and, 

unlike most of the world, populations will continue to grow 

here. The theme of robbing Africans of their resources perme-

ates the chapter, and China’s regional interests are scrutinized. 

●● Chapter 10 on Latin America includes new features on Cuba, 

the Falklands War, and the sacred space of Mexico City’s 

Lady of Guadalupe shrine. Hurricane impacts on Puerto Rico 

and the Golden Triangle region are described; the latter con-

tribute to the refugee flow to the US. Inequities in landhold-

ing and other assets are pervasive. The US-oriented agenda of 

neoliberalism is introduced, along with the regional pushback 

against it. The United States–Mexico–Canada Agreement 

(USMCA) is viewed as North American Free Trade Agree-

ment’s (NAFTA's) successor. There are new developments in 

Venezuela’s collapse and in the war on drugs. Sections on 
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Brazil and Amazonia are thoroughly extended to include the 

interwoven forces behind deforestation, regional and global 

climate changes, and pressures on the Yanomami and other 

indigenous peoples. The particular development problems re-

lated to President Bolsonaro’s policies are described.

●● Chapter 11 on the United States and Canada has been re-

vised more thoroughly than ever. Current debates over legal 

and authorized immigration in both countries, as well as 

along the US–Mexico border, are discussed. The political, 

social, and economic geographies of America’s minority 

populations, especially in the wake of killings of Blacks in 

police custody, are developed and include explanations of 

Black Lives Matter, inequalities, and racism. The Trump 

presidency and the transition to the Biden administration 

frame a new discussion of political geographic polarization 

and the Capitol Insurrection. New developments in Ameri-

ca’s changing settlement patterns, including outflows from 

California, are discussed. The megadrought in the Ameri-

can West is officially established. The race for the Arctic 

has heated up, and Russia’s plans for the area are updated. 

Greenland has more treatment than ever, and its strate-

gic location is examined. COVID-19’s impacts on the US,  

Canada, and the world conclude the chapter and the book. 
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able online. Instructor assets include an Instructor’s Manual,  

PowerPoint® slides, and a test bank powered by Cognero®. 

Sign up or sign in at www.cengage.com to search for and ac-

cess this product and its online resources.

Cengage Learning Testing Powered  
by Cognero
This flexible online system allows the instructor to author, 

edit, and manage test bank content from multiple Cengage 

Learning solutions, create multiple test versions in an instant, 

and deliver tests from an LMS, a classroom, or wherever the 

instructor wants.
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 1

Learning Objectives

1.1 Describe the scope of geography as an 
academic discipline.

1.2 Define these key terms in geography: map, 
region, landscape, culture, space, place, 
geospatial. 

1.3 Describe two or three key concepts in 
geography, including the different types of 
regions, how maps display various kinds of 
spatial information, and how geography is 
both a physical and a social science.

1.4 Identify the roles of scale, projections,  
and symbolization on maps.

1.5 Define “geospatial revolution,” geographic 
information systems (GIS), and remote 
sensing.

1.6 List two or three professions that use 
geographic knowledge.

Above: Geography is all about human/environment interaction, and often involves exploration and discovery. These 

youngsters are exploring inlets of the Gulf of Tonkin between the karst towers of Ha Long Bay, Vietnam. Joe Hobbs

Right: The Juhayna Bedouin tribespeople I’ve been working with in northwestern Saudi Arabia are proud of their 

distinctive black camels. Dromedaries can be aggressive with strangers. Here I am offering my hand to see if this young 

female will allow me to get closer. I ended up sitting and petting her long nose and scratching behind her ears. Named 

Umm Raas, “the One with the (Big) Head,” she responded by nuzzling my face with her nose—she kissed me! Joe Hobbs

We are living in the era 

of the geographer.

— H A L  M O O N E Y,  S TA N FO R D 

ECO LO G IS T
1

1
Objectives and Tools of 
World Regional Geography
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2  CHAPTER 1 Objectives and Tools of World Regional Geography

1.1  Welcome to World  
Regional Geography

Welcome to world regional geography. What an important and 

useful field of study! In recent times the world has been in dis-

array on many fronts: the great powers of the United States, 

Russia, and China play a high-stakes game for geopolitical dom-

inance; massive numbers of refugees have poured into Europe, 

even as the European Union has lost its lynchpin member Great 

Britain; North Korea continues to improve its nuclear weapon 

delivery systems; a pandemic coronavirus breaks out of China 

and rampages across the planet; climate change is accelerating 

so much that it is increasingly called “the climate crisis.” But 

buried by these worrisome headlines are remarkable stories of 

breakthroughs in technology, communications, and agriculture, 

as well as advancements in the eradication of disease and hun-

ger. Hundreds of millions of people have been lifted from pov-

erty in recent years, while fears of a global “population bomb” 

have largely dissipated. What on Earth is going on? 

We need to understand what is going on, where, and why. 

How much do your peers know about the world? Studies sug-

gest “not enough.” The National Geographic Society and the 

Council on Foreign Relations recently did a study on global 

literacy entitled “What College-Aged Students Know about 

the World.” The survey of more than 1200 American college 

students and graduates “revealed significant gaps between 

what young people understand about today’s world and 

what they need to know to successfully navigate and com-

pete in it” (see ●Figure 1.1).2 The average correct score on ques-

tions about geography, the environment, demographics, U.S. 

foreign policy, recent international events, and economics was 

55 percent. Only 29 percent of respondents earned a minimal 

pass—66 percent correct or better. Just over 1 percent earned 

an A, 91 percent or higher. Fewer than half correctly located 

Israel, Iran, and Iraq on a map; knew that Mandarin Chinese 

was the world’s most widely spoken primary language; and 

knew that, in the previous five years, the number of Mexicans 

leaving the United States and returning to Mexico was greater 

than the number of Mexicans entering the United States. 

Remarkably, only 28 percent reported that they learned “a 

great deal” or “a lot” about global issues like these in their 

college classes. You will not be in these ranks! 

What difference does it make? Who cares if you know 

where Israel, Iran, and Iraq are? Long ago, geography earned 

a reputation for mind-numbing memorization of state capitals. 

By themselves, kernels of knowledge like these may mean little. 

But geography is all about context and connections. Under-

standing where things are makes it much easier to appreciate 

and answer the who, what, when, why, and how questions in 

life, at every scale—from your daily activities to world affairs. 

Geography always starts with the where question, but it is far 

more interesting and important than its old reputation sug-

gests. My geographer colleague Fritz Gritzner coined this defi-

nition of geography, which also serves as a methodology and 

as a challenge for us to think critically: “What is where, why 

there, and why care?”3 

To illustrate the importance of geographic literacy 

(geo-literacy), let’s consider a study conducted when tensions 

between North Korea and the United States escalated and 

made headlines regularly in 2017. The study showed that only  

36 percent of 1746 American adults were able to find North 

● Figure 1.1 Despite its usefulness, geographic literacy (geo-literacy) has been neglected in American 

academic and popular cultures. 
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 1.1 Welcome to World Regional Geography 3

between people and the environments in which we live, the 

modern academic discipline of geography has roots in Greek 

and Roman civilizations and in the Scientific Revolution that 

began in sixteenth-century Europe. 

Geography is the most all-encompassing of the sciences, a 

point of pride for us as geographers. Broadly, the discipline 

has two major branches, physical geography and human 
geography, each of which has roots and relationships with other 

disciplines in the social and physical sciences (see ●Figure 1.2).  

Geographers often bridge the social and natural sciences and 

even the humanities in our research, publications, and teaching 

(another point of pride). 

As you can see in the center of Figure  1.2, where all the 

components of the discipline converge, geography is almost 

always concerned with the theme of human–environment 

interaction. This concern has put geographers at the cutting 

edge of science and policy in the 21st century because so many 

of Earth’s most pressing problems—conflict, poverty, and  

climate change, for example—involve the coupling of human 

and environmental systems. What do you think are the most 

important questions facing the world today? Chances are that 

some of yours will overlap with the 11 “strategic research di-

rections” for students and scientists in geography, as defined 

by the American Association of Geographers (AAG, the lead-

ing organization of geographers in the United States):6

1. How Are We Changing the Physical Environment of 

Earth’s Surface?

2. How Can We Best Preserve Biological Diversity and Pro-

tect Endangered Ecosystems?

Korea on an unlabeled world map. The rest were literally all over 

the map, from Saudi Arabia to Australia. Those who correctly 

identified North Korea tended to view diplomatic and nonmili-

tary strategies—imposing economic sanctions, pressuring China 

to influence North Korea, conducting cyberattacks against the 

North Korean military—more favorably than those who did not. 

They also viewed direct military engagement—especially send-

ing in American ground troops—much less favorably than those 

who could not locate North Korea.4 The takeaway? Even basic 

geographic knowledge contributes to an increased appreciation 

of the complexities and nuances of global affairs. That appre-

ciation is critical as we and our leaders think about expending 

American “blood and treasure” in the world’s hotspots. 

We need to get it right. Geography is all about getting it right 

when it comes to understanding how the world works. Geographic 

knowledge of the where, who, what, when, why, and how can 

help guide informed decision making at all scales, from whether 

and how the United States should commit troops to a ground 

war to how you can get from point A to point B in your own 

city. Geographic insight has the power to transform our lives and 

contribute to the welfare of our communities and our countries. 

What you learn from geography will inform and guide you for 

the rest of your life. Giving you the means to understand contexts 

and relationships, geography will help you make better informed 

judgments and decisions and may jump-start your career. 

By the end of this chapter, you will know what geography is, 

recognize the benefits you can gain from learning world regional 

geography, understand the organization and objectives of this 

book, and learn some of the key concepts and tools of geography.

1.1a How to Use This Book 
My students often ask me the familiar question, “Do I need to 

know that for the test?” I cannot tell you what your instructor 

or teaching assistant will put on your test or quiz, but I can help 

you recognize the ideas, issues, concepts, themes, and informa-

tion that are fundamental to world regional geography (funda-

mental means “of central importance”) and that are worthy of 

testing. I encourage you to use the Study Guide at the end of 

each chapter. It highlights the chapter’s most important points 

and issues. If you want to double its usefulness, I recommend 

that you read the Study Guide even before you read the chapter 

and use it again and more thoroughly after your reading and 

when you are preparing for a test. Another device I use as a 

writer and that is useful for you is the topic sentence introduc-

ing or summarizing the main point of a given passage. Usually 

my topic sentence is at the beginning or end of a paragraph. 

Want a quick read of the chapter to get up to speed? Follow the 

topic sentences like highway signs. 

1.1b What Is Geography?
Geography, a term first used by the Greek scholar Eratosthenes 

in the 3rd century bce, literally means “description of the 

earth” but is perhaps best characterized as “the study of the 

earth as the home of humankind.”5 Focusing on interactions 
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● Figure 1.2 Selected subfields of geography. These are the main subject 

areas in human geography and physical geography and their links with the 

most closely related disciplines in the social and natural sciences.
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4  CHAPTER 1 Objectives and Tools of World Regional Geography

behavior—underlies many of our decisions about how to use 

and modify the landscape.10 That is why geographers are so 

concerned with cultural features such as ethnicity, language, 

and religion and why you will learn much about them in this 

book.

1.1c The World Regional Approach 
to Geography
The world regional approach to geography ranges across the 

human and physical subfields of geography, synthesizing, sim-

plifying, and characterizing the human experiences of Earth 

as home. It is impossible to deal with something as large and 

diverse as our planet without an organizing framework. World 

regional geography simplifies the task by dividing the world into 

regions (see ●Figure 1.3 and ●Table 1.1). These subdivisions of space 

are human constructs, not “facts on the ground.” People create 

and draw boundaries around regions that share relatively similar 

characteristics. A region is simply a convenience and a generaliza-

tion, helping us become acquainted with the world and prepar-

ing us for more detailed insights. This world regional geography 

book recognizes eight world regions; others have more or fewer.

Geographers recognize three types of regions. Each is help-

ful in its own way in conveying information about different 

parts of the world:

●● A formal region (also called a uniform or homogeneous 
region) is one in which all the population shares a defining 

trait or set of traits. A good example is a political unit such 

as a county or a state, where the regional boundaries are 

defined on a map. Figure 4.2 is a formal region map showing 

the countries of Europe.

●● A functional region (also called a nodal region) is a spa-

tial unit characterized by a central focus on some kind of 

activity, often an economic activity. The activity is most 

intense at the center of a functional region and less intense 

toward the edges. A good example is the distribution area 

for a metropolitan newspaper, with the highest numbers of 

subscribers in the city and diminishing numbers at growing 

distances from the city.

●● A vernacular region (or perceptual region) is a region 

that popularly exists in people’s minds but has no definitive 

boundaries. This region may play an important role in cul-

tural identity but does not necessarily have official or clear-

cut borders. Good examples are the South, the Bible Belt, 

and the Rust Belt in the United States (see ●Figure 1.4). These 

regional terms have cultural and economic connotations, 

but ten people might have ten different definitions of the 

attributes and boundaries of these regions. Created by indi-

viduals and cultures, vernacular or perceptual regions rep-

resent the regional identities that help us organize, simplify, 

and make sense of the world around us. This book’s eight 

regions are vernacular regions; not all geographers agree 

which countries make up the Middle East, for example. In 

introducing each region, I will tell you what characteristics 

3. How Are Climate and Other Environmental Changes 

Affecting the Vulnerabilities of Coupled Human–

Environment Systems?

4. How and Where Will 10 Billion People Live on Earth?

5. How Will We Sustainably Feed Everyone in the Coming 

Decade and Beyond?

6. How Does Where People Live Affect Their Health?

7. How Is the Movement of People, Goods, and Ideas Trans-

forming the World?

8. How Is Economic Globalization Affecting Inequality?

9. How Are Geopolitical Shifts Influencing Peace and 

Stability?

10. How Might We Better Observe, Analyze, and Visualize a 

Changing World?

11. What Are the Societal Implications of Citizen Mapping 

and Mapping Citizens?

Geographers’ interests in human–environment interaction, 

especially in the ways in which people are changing the face 

of the earth (known as the “human agency”), go way back. 

The great German geographer Alexander von Humboldt 

(1769–1859) began geography’s modern era in a series of clas-

sic studies on this theme. From field observations in Venezuela, 

he concluded, “Felling the trees which cover the sides of the 

mountains provokes in every climate two disasters for future 

generations: a want of fuel and a scarcity of water.”7 A cen-

tury and a half later, we are Humboldt’s future generations; 

water shortages and deforestation are among the most pressing 

global environmental issues that concern us today.

In Humboldt’s wake, other geographers in Europe and 

the United States wrote about environmental changes due to  

deforestation and the expansion of agriculture and industry. 

The American geographer Carl Sauer (1889–1975) wrote:

We have accustomed ourselves to think of ever-expanding productive capac-

ity, of ever fresh spaces of the world to be filled with people, of ever new discov-

eries of kinds and sources of raw materials, of continuous technical progress 

operating indefinitely to solve problems of supply. Yet our modern expansion 

has been affected in large measure at the cost of an actual and permanent 

impoverishment of the world. 8 

These words have a modern ring to them, but Sauer, a geog-

rapher at the University of California–Berkeley, wrote them in 

1938. Sauer focused geographers’ attention on how the forces 

of nature and culture shape the landscape—the collection of 

physical and human geographic features on Earth’s surface. 

Sauer is credited with founding the cultural landscape theory  
in American geography, based on the method of studying 

the transformation, over time, of a natural landscape to a 

cultural landscape. “The cultural landscape is fashioned from 

a natural landscape by a cultural group,” he wrote. “Culture 

is the agent, the natural area is the medium, the cultural land-

scape is the result.”9 The geographer “reads” the landscapes 

that cultures shape. Culture—the system of values, beliefs, 

and attitudes that shapes and influences perception and 
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● Figure 1.3 Map of world regions recognized in this book.

Table 1.1 Major World Regions: Basic Data

World 52,570.4 136,154.5 7,773 1.1 0 56 26 9 31 17,000 129,974 80 72 84 0.700

Europe 1,959.3 5,072.0 543 0.1 3 75 16 20 3 41,100 22,240 3 81 98 0.891

Russia and the Near Abroad 8,533.2 22,100.8 293 0.3 0 65 20 12 16 19,700 5,686 13 73 99 0.782

Middle East and North Africa 5,416.1 14,027.8 591 1.7 1 63 30 5 26 19,500 10,990 30.5 74 80 0.713

South and East Asia 8,265.3 21,407.1 4,186 0.9 0 48 23 9 35 13,200 54,290 6.3 73 85 0.697

Oceania 3,306.8 8,564.5 43 1.0 6 68 23 12 23 36,300 1,505 0.3 79 88 0.819

Sub-Saharan Africa 8,655.2 22,417.2 1,094 2.7 0 41 43 3 58 3,700 3,890 3.6 60 62 0.510

Latin America 7,946.2 20,580.7 651 1.0 0 79 24 8 14 15,900 10,100 8 75 91 0.749

North America 8,488.2 21,984.3 368 0.3 3 82 18 17 2 58,600 21,273 15.2 81 99 0.921
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6  CHAPTER 1 Objectives and Tools of World Regional Geography

poverty, and climate change, are global in scope, whereas 

others are national, regional, and local. We will see how 

these problems can be mitigated and even solved. 

3. To use geographic critical thinking to understand the world. 

To grapple with Earth’s problems such as climate change, 

we must consider many factors: natural environments and 

resources, population, economic development, history, and 

geopolitics, for example. Doing this, you will be using criti-

cal thinking, “the process of actively and skillfully concep-

tualizing, applying, analyzing, synthesizing, and evaluating 

information to reach an answer or conclusion.”12 Using 

geography’s holistic and integrative approach in a regional 

framework, you will filter and synthesize information, tech-

niques, and perspectives from the natural and social sciences 

(technically, though, geography is classified as a social sci-

ence). Pulling these issues and perspectives together, think-

ing critically, and finding the links among them constitute 

doing geography, and doing this synthesis within a regional 

framework is doing world regional geography. With these 

methods, you will be able to understand Earth’s problems 

and potential solutions.

Growing your habit of geographic critical thinking will be 

rewarding for you. Your overall university experience will be 

richer as you connect the dots between your diverse courses. 

As you carry on through life, your insight and wisdom may 

reward you both professionally and personally. More com-

plete knowledge of the world—good geography—is also 

good business. In the competitive environment of the global 

economy, better understanding of cultures and environments 

throughout the world helps boost the “bottom line.” You 

will be surprised how much your geographic knowledge, en-

hanced by your ability to produce insight and advice from it, 

will help you in whatever your career turns out to be.

4. To understand the geography of current events. This book 

is carefully written to set the stage of world events for you. 

With the book and your instructor’s guidance, you should 

become able to read and view news with a much better un-

derstanding of the issues underlying world events. Incidents 

like earthquakes and tsunamis in the western Pacific, viral 

disease epidemics originating in China, and Russia’s incur-

sions into neighboring countries are not random, unpre-

dictable events. They are rooted in consistent, recognizable 

problems that have geographic dimensions. You will become 

an involved global citizen, finding it satisfying to be “pre-in-

formed” about a problem that suddenly appears in the news. 

You will also become somewhat of an expert on geopolitics, 
the struggle for space and power played out in a geographi-

cal setting.13

5. To develop the ability to interpret places and “read” land-

scapes. In doing geography, you will be concerned both 

with space—the exact placement of locations on the face of 

the earth—and with place—the mix of physical and human 

features that characterize and give meaning to a particular 

location.  Unlike space, place is subjective because, like a ver-

nacular region, it is defined by the meaning or “character” 

I chose to define it. Distinctive cultural traits and cultural 

landscapes often characterize a world region, which some ge-

ographers view as a culture area: “any region inhabited by 

people of a particular culture, the land upon which the visible 

imprint of that culture has been placed.”11 

Historically, there was a distinction between regional geog-

raphy and systematic geography. Systematic geography dealt 

thematically with issues such as politics, urbanization, and cli-

mate, with the premise that these phenomena are universal and 

operate in the same way everywhere. However, most system-

atic geographical studies employed regional case studies. Sys-

tematic or thematic geography came to dominate the field, but 

the regional approach is arguably more vital than ever before: 

consider the current urgent need for specialists in Russian and 

Middle Eastern area studies, where understanding of univer-

sal issues is insufficient. Most regional geographers also speak 

their areas’ languages—another vital skill set.

1.1d The Objectives of This Book
Knowledge of geography is more important than ever before 

in understanding our interconnected, globalized world. You 

will become more world-wise by using this book. Using the 

structure of world regions, its five main objectives are for you:

1. To become geographically literate. This book will em-

power you with a comprehensive geographic vocabulary 

and an advanced command of the language of world re-

gional geography. Using the framework of world regions, 

this book offers all you need to achieve geographic literacy.

2. To understand Earth’s problems and their potential 

solutions. Like geography broadly, world regional geogra-

phy is concerned with problems in human–environment in-

teraction. Some of these problems, such as overpopulation, 
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● Figure 1.4 Map of cartogaphic definitions of a vernacular region, the 

American South. Purple shading represents three state-based delineations, 

and colored lines delimit various religious, linguistic, and cultural “Souths.” 

These are just a few of the many different interpretations of this vernacular 

region.
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 1.2 The Language of Maps 7

you can use your critical thinking skills to identify place in a 

photograph.16 

1.2 The Language of Maps
We turn now to one of geography’s most important tools: the 

map, described as “one of the  most effective  forms of com-

munication ever developed.”17 As geographers study people, 

places, and environments, we usually collect and depict infor-

mation that can be mapped. In other words, we are interested 

in the spatial context of things, and maps are the tools we use 

to visualize that spatial information. You will use and read 

maps critically throughout the book.

A map is a representation of selected phenomena over a part 

of or all of Earth’s surface (“selected” because no map can dis-

play everything there is in a given area). Like a picture, a map 

is worth a thousand words. Maps in some form have probably 

always been part of the human experience. They help in our 

everyday lives and even save them. Commonly in the comput-

erized formats you are about to explore, maps are the among 

the must-have tools of first responders to natural disasters like 

fires and hurricanes.  

If someone were to ask you to draw a map of your neighbor-

hood or city, you might quickly draw some lines, write down 

street names, draw some familiar landmarks, and apologize for 

how crude your map is (see the Try It: Mental Maps in this 

section). Your map would probably end up looking very differ-

ent from that of another person asked the same question. Our 

understanding of location is not completely objective. Each of 

us has a personal sense of space and place and associations with 

them. A mental map, like a vernacular region, is a collection of 

personal geographic information that each of us uses to spa-

tially organize the images and facts we have about places, both 

local and distant. We constantly draw upon that geographic 

information to make our way through daily life and are always 

revising and updating that information as we succeed or fail on 

our way. Sometimes we use that mental information to make a 

map. These maps are not necessarily accurate, precise, or scien-

tific, but they convey useful information and tell us much about 

the individuals and cultures that create them.

The science of making maps is called cartography. Usually 

rendered on a flat surface such as paper or a computer monitor, 

there are two basic types of maps: reference maps and thematic 

maps. Reference maps are concerned mainly with depicting 

the locations of various features, both natural and human-

made, on Earth’s surface (road atlases are a good example, as 

are the opening maps for each regional chapter, such as Europe 

in ●Figures 4.1 and 4.2. Thematic maps show the spatial distri-

bution of one or more attributes across a given area. There are 

two categories of thematic maps: quantitative and qualitative. 

Quantitative thematic maps show the spatial distribution of 

numerical information (such as population density or income 

levels, as in ●Figure 3.21), whereas qualitative thematic maps dis-

play non-numeric data (such as the distribution of climates or 

languages, as in ●Figure 2.5).

of a particular location. For example, your perceptions of 

New York City may be very different from those of your 

friend and may be shaped by your personal experience in 

the “Big Apple” or by photographs or movies you have 

seen. In this book, there is much discussion of the sense of 
place—the perceived combination of physical and human 

characteristics that makes a place special and unique—that 

individuals and groups have about locations and regions. As 

you work forward through your book and course, you will 

get better at identifying the many elements of place identity, 

including climate, vegetation, and landforms of the physical 

environment and the language, religion, history, and liveli-

hoods of the people living in that environment. Your skill in 

interpreting places will even help make you a better traveler.

Sense of place involves the experience of identifying oneself 

in relation to a particular piece of land and in many contexts 

includes local knowledge and traditions.14 Sense of place can have 

a very strong influence on how we make decisions and interact 

with others. We have a sense of “belonging” to a place or that a 

place belongs to us. Such attachments can shape an ethnocentric 

or geocentric outlook of who does and does not belong and of 

what should and should not be done in a particular place.15 Sense 

of place can therefore even have a strong impact on world events. 

For example, in Chapter 6 on the Middle East, we will see how 

Jewish and Muslim perceptions of sacred places located within 

a few meters of each other in Jerusalem play crucial roles in con-

flict and peacemaking in the Middle East and beyond.

Understanding sense of place and learning to read land-

scapes involve critical thinking because, while they tap into 

your own perceptions, they also require you to see the place 

from the perspective of those who live there. To that end,  

I have chosen the book’s photographs for your critical exami-

nation. You will draw impressions of world regions from these 

photos, and use the text or other sources to determine how 

representative these images are of the lived reality of these 

places. With ●Figure 1.5, let’s consider an example of how 

● Figure 1.5 Do you have a sense of where this place might be? There are 

some clues on the natural and cultural landscapes. For more clues and the 

place identification, see note 16 in the end-of-chapter Notes.
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8  CHAPTER 1 Objectives and Tools of World Regional Geography

visually with a scale bar, which uses 

a line to show the corresponding real-

world distance.

Compare the two maps in ●Figure 1.6.  

Figure 1.6a is a map showing San Francisco  

and surrounding parts of the Bay Area, 

while Figure 1.6b “zooms in” on part of 

San Francisco. Note the difference be-

tween the scales used on these maps and 

the amount of the Earth’s surface they 

cover. A map that portrays a relatively 

large area, such as a country or conti-

nent, or the Bay Area in Figure 1.6a, is 

called a small-scale map, while a map 

showing a relatively small area, such as 

a city or college campus, or part of the city of San Francisco in 

Figure 1.6b, is called a large-scale map. The distinction between 

large- and small-scale maps is relative, but larger-scale maps are 

usually more detailed than smaller-scale maps. Remember that 

this is an inverse relationship: a small-scale map shows a large 

area, and a large-scale map shows a small area. 

1.2b Coordinate Systems
Maps cannot convey the subjective meanings associated with 

place, but they are very effective in conveying information about 

space and location. In this book you will be concerned with two 

kinds of location: relative location and absolute location.

Relative location defines a place in relationship to other 

places. You can derive this kind of information from many 

maps. Relative location is one of the most basic reference tools 

of everyday life; you might say you live south of the city, five 

miles from the shopping mall, or next door to a good friend.  

As maps are an essential tool in your study of world re-

gional geography, it is important that you know how to read 

them. The main elements of the “language of maps” are scale, 

coordinate systems, projections, and symbolization.

1.2a Scale
A map is a reducer; it depicts a large area at a much more man-

ageable size. The ratio of a distance on a map to the equiva-

lent distance in the real world is called the map’s scale.  The 

scale can be shown by describing a unit of distance on the map 

(such as inches or centimeters) and its equivalent distance on 

the Earth’s surface in a different unit; for example, “1 inch 5 

25 miles.” Another way to show scale is to use a dimension-

less number called a representative fraction (RF); an example is 

“1:10,000.” This means that one linear unit on the map repre-

sents 10,000 such real-world units; so 1 inch on the map equals 

10,000 inches on the ground. Scale can also be indicated 

You have mental maps in your mind. Try this: 

without referring to this book or any other 

source, draw your own map of the world. It 

does not need to be detailed. Just try to get 

outlines of the continents on your map, with 

their rough shapes and relative sizes. Then 

compare yours with a world map in the 

book or elsewhere. How did you do? You 

Try it Mental Maps

can laugh at yourself—this is not something 

that many of us are proficient at. Did you 

lean toward a certain projection you might 

be familiar with, like the Mercator with its 

large polar land areas? It is very likely that 

if you try this again when you are finished 

with your world regional class, your mental 

world map will be much improved.
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● Figure 1.6 (a) Small-scale and (b) large-scale maps of San Francisco and environs.
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 1.2 The Language of Maps 9

parallel to the Equator and to one another, which is why they 

are also called parallels.
Every point on a parallel has the same latitude (e.g., places 

on the Equator in both South America and Africa are located 

at 08  latitude). Places north of the Equator are in north lati-
tude. Places south of the Equator are in south latitude. The 

highest latitude a place can have is 90°N (the North Pole) or 

90°S (the South Pole). Places located between the Arctic Circle 

at 65.56°N and the North Pole, and between the Antarctic 
Circle at 65.56°S and the South Pole, form the most commonly 

recognized boundaries of the high latitudes. Places located 

between the Tropic of Cancer and the Tropic of Capricorn, 

at 23.44°N and 23.44°S, respectively, are said to be in low 
latitudes. Places occupying an intermediate position with 

respect to the poles and the Equator are said to be in the middle 
latitudes. The northern half of Earth between the Equator and 

the North Pole is called the Northern Hemisphere, and the 

southern half between the Equator and the South Pole is the 

Southern Hemisphere (a hemisphere is a half sphere). 

Lines of longitude, also called meridians, run due north–

south connecting the poles (see ●Figure 1.7b). All meridians 

converge at the poles and are farthest apart at the Equator. 

As you proceed through the book, relative location will become 

part of your basic geographic knowledge and your critical 

thinking about geography. You might look at ●Figure 5.26 to 

see, for example, how tantalizingly close the internationally 

recognized Ukrainian port of Sevastopol on the Crimean 

Peninsula is to Russia’s southwestern border. Despite its vast 

size, Russia has few ports in warm waters accessible for sea-

faring throughout the year. Understanding the implications 

of relative location will prove quite useful for you in follow-

ing world affairs; in this case, you can easily appreciate one 

of the reasons why in 2014 Russia asserted control over the 

Ukraine’s Crimean Peninsula, which juts into the Black Sea 

(see Section 5.5b and the Geographic Spotlight: Tobler’s First 

Law of Geography).

Absolute location refers to a point on the earth’s surface. 

Also known as mathematical location, absolute location is 

essential in reference maps but not always in thematic maps.  

Coordinate systems are used to determine absolute location. 

These coordinate systems use a network of grids consisting 

of horizontal and vertical lines covering the entire globe. The 

intersections of these lines create addresses in a global coordinate 

system, giving each location a specific, unique, and mathemati-

cal placement (as appears, for example, as a 

“waypoint” in the common global position-

ing system or GPS device).

The most common coordinate system 

uses lines of latitude and lines of longitude. 

The term latitude denotes position with 

respect to the Equator (see ●Figure 1.7a). 

Latitude and longitude are measured in  

degrees  (°), minutes (9), and seconds 
(0); these coordinates can also be writ-

ten as decimals (e.g., 45°309 N is the 

same as 45.5°N). Each degree is made 

up of 60 minutes, and each minute con-

tains 60 seconds. A degree of latitude is 

about 69 miles (111 km) apart; these dis-

tances vary a little because Earth is not 

a perfect sphere but rather a slightly flat-

tened (“oblate”) sphere or ellipsoid. The 

Equator, which circles the globe east and 

west midway between the poles, has a lati-

tude of 0°. All other latitudinal lines are 

Relative location is at the heart of a geo-

graphic axiom known as Tobler’s First 

Law of Geography: “Everything is related 

to everything else, but near things are more 

related than distant things.” This observation 

is especially useful in the quantitative realm 

of spatial data analysis, such as in maps 

and GIS. But it is useful in the qualitative or 

subjective realm as well. As we explore Rus-

sia, for example, we will peel back the layers 

of Russia’s geopolitical concerns and see 

that Russia’s periphery, or “Near Abroad,” 

including Ukraine, is most relevant to its for-

eign policy.

As the Swiss American geographer 

Waldo Tobler himself admitted, his 

Geographic Spotlight   Tobler’s First Law of Geography

observation may be more a “principle”  

than a “law.” In any case, as you practice  

geography, you will find that it is more  

often true than not.  A related concept  

that geographers use often is known as  

distance decay: the farther away some-

thing is removed from a source, the less 

influence it has on it.

LONGITUDELATITUDE
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● Figure 1.7 (a) Earth’s lines of latitude (parallels) in increments of 30 degrees, from the Equator  

(0 degrees) to the North Pole (90 degrees north latitude). (b) Earth’s lines of longitude (meridians)  

in increments of 30 degrees.

(a) (b)
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10  CHAPTER 1 Objectives and Tools of World Regional Geography

The Prime Meridian is also known as 

the Greenwich Meridian because it 

passes through the Royal Astronomi-

cal Observatory in the Greenwich (pro-

nounced “Gren-ich”) neighborhood of 

London, England (see the Geographic 

Spotlight on Why Greenwich?).

The meridian of 180°, exactly half-

way around the world from the Prime 

Meridian, is the other dividing line be-

tween places east and west of Greenwich. 

All of Earth’s surface eastward from the 

Prime Meridian to 180° is in the Eastern 
Hemisphere, and all of Earth’s surface 

westward from the Prime Meridian to 

180° is in the Western Hemisphere. This 

meridian of 180° has another purpose in 

addition to complementing the Prime Me-

ridian. It serves as the International Date 
Line, where the beginning of one day and 

the end of another day meet. The earth has 

24 time zones, and there must be a line 

where the earth’s clock begins and ends. 
The line has a few zigzags in it for politi-

cal and practical reasons (especially to fit 

a country or part of a country into a single 

time zone; see ●●Figure 8.2). The date west of 

the line is one day ahead of the date east of 

the line. The person traveling west across 

the International Date Line gains a day 

(crossing from Monday to Tuesday, for ex-

ample), and someone traveling east loses 

a day (crossing from Monday to Sunday).

You now have the ability to create 

and interpret the absolute location of 

any spot on Earth. Try it (see Try it: 

Latitude and Longitude).

1.2c Projections
While the truest cartographic rep-

resentation of Earth is a globe, 

most maps are created on flat sur-

faces such as paper or computer 

monitors. How do cartographers 

render our 3D planet in two dimensions? Think of peel-

ing an orange and pressing the peel, representing the sur-

face of the spherical earth, onto a piece of paper (as in  
●●Figure 1.8f). The peel can only lay flat by stretching or tearing 

it, distorting its original shape. Similarly, any map created on a 

flat surface will inevitably have some distortion. 

A map projection mathematically transforms coordi-

nates from the Earth’s curved surface to a flat surface.  Most 

projections work by transferring spherical locations onto  

a “developable surface” (a geometric surface that can be  

Lines of longitude are not the same distance from one another 

across the globe, so their values vary. At the Equator, the dis-

tance between lines of longitude is about 69 miles (111 km),  

whereas at the Arctic Circle it is only about 28 miles  

(45 km). Just as there is a zero reference line for latitude 

(the Equator), there is a zero reference line for longitude.  

Known as the Prime Meridian, it has a longitude of 0° and  

serves as the reference line from which longitude east  

and west is measured. Places east of the Prime Meridian are 

in east longitude; places west of it are in west longitude. 

Here is a useful exercise to ensure that you 

know how latitude, longitude, and absolute 

location work.

On the map in ●Figure 1.A, the latitude of 

Madrid, Spain, is approximately 41 degrees 

north latitude, 4 degrees west longitude 

(41°N, 4°W).

What are the approximate latitude and 

longitude coordinates of Oslo, Norway? In 

Try it Latitude and Longitude

which hemispheres (Northern/Southern; 

Eastern/Western) is Oslo located?

The answer is in note 19 in the end-of-

chapter Study Guide. Understanding abso-

lute location is a simple and indispensable 

part of your interpretation of maps.

London

Madrid

Oslo

Berlin

60°N

55°N

50°N

45°N

40°N

0°5°W10°W15°W20°W 5°E 10°E 15°E 20°E

● Figure 1.A Map of European latitudes and longitudes. What 

are the approximate latitude and longitude coordinates of Oslo, 

Norway? For more clues and the place identification, see note 19 in 

the end-of-chapter Notes.
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 1.2 The Language of Maps 11

Why Greenwich? By the late 19th century, 

with the Industrial Revolution in high gear 

and global economic activities becoming 

increasingly interconnected, there needed 

to be universally accepted reference points 

of zero for both longitude and time. Con-

ferring in Washington DC in 1884, 23 major 

world powers voted overwhelmingly for 

Greenwich over competing locations, 

mainly because—thanks to Britain’s global 

reach—most nautical charts at the time al-

ready used Greenwich as the Prime Meridian. 

(France, which preferred Paris as the zero 

line, abstained from the vote on Greenwich.) 

The conference also established the world’s 

24-hour time zone system, with all zones 

based on Greenwich Mean Time (GMT; also 

referred to as Coordinated Universal Time, 

or UTC). You can straddle the Prime Merid-

ian line in the Observatory so that one foot 

is in the Eastern Hemisphere and one foot is 

in the Western. Being in the world center of 

time and space is an appropriate metaphor 

for how Britain saw herself in 1884. (See 

Geographic Spotlight: Core Location and 

Peripheral Location.)

Geographic Spotlight   Why Greenwich?

Among the geographical concepts used 

throughout this book are those of core loca-

tion and peripheral location (I subdivide 

the region of Europe along these lines, for 

example; see Section 4.1). Some locales 

have greater importance in local, regional, 

or world affairs because they have central, 

or core, locations relative to others. Other, 

peripheral locales are less important because 

they are situated farther from “where the 

action is.” A comparison of two countries, 

the United Kingdom (UK) and New Zealand, 

provides a good example (see ●Figure 1.B). 

Both are island countries and their climates 

are remarkably similar, although they are in 

opposite hemispheres and are about as far 

apart as two places on Earth can be. 

But there are important differences. The 

United Kingdom is located in the North-

ern Hemisphere, which has the bulk of the 

world’s land and most of its principal centers 

of population and industry; New Zealand is 

on the other side of the Equator, surrounded 

by the vast expanses of water in the South-

ern Hemisphere and off the beaten track of 

global economic activity. 

As ●●Figure 1.B illustrates well, the United 

Kingdom is located near the center of the world’s 

landmasses; this figure depicts a hemisphere cen-

tered roughly on France that is known as Earth’s 

land hemisphere, and a hemisphere centered 

roughly on New Zealand’s Bounty Islands that is 

known as Earth’s water hemisphere). Only a nar-

row channel separates the UK from the densely 

populated industrial areas of western continental 

Europe. Many major oceanic commercial routes 

converge on this western seaboard area of Eu-

rope (see ●●Figure 2.12). For centuries, the United 

Kingdom has played a major role in the eco-

nomic and political development of northwest-

ern Europe. New Zealand, meanwhile, has been 

a far outpost of that development and history. 

The United Kingdom has a core location in the 

modern framework of human activity on Earth, 

whereas New Zealand has a peripheral location. If 

we take a less anthropocentric and land-centered 

perspective, however, we can recognize New 

Zealand’s position near the heart of the greatest 

contiguous portion of what makes up  

71 percent of Earth’s surface and contains almost 

80 percent of its animal biomass: ocean water.18 

Geographic Spotlight   Core Location and Peripheral Location

UNITED KINGDOM

North Pole

Equator 

180° 

LAND
HEMISPHERE 0° 

NEW ZEALANDNEW ZEALAND

WATER
HEMISPHERE

WATER
HEMISPHERE

South PoleSouth Pole

Equator Equator 

0° 0° 

180° 180° 

● Figure 1.B Maps of land and water hemispheres. In the left map, note how the major landmasses are grouped around the 

margins of the Atlantic and Arctic Oceans. The British Isles and the northwestern coast of Europe lie in the center of the “land 

hemisphere,” which constitutes 80 percent of the world’s total land area and has about 90 percent of the world’s population. 

In the map on the right, New Zealand lies near the center of the opposite hemisphere, or “water hemisphere,” which has only 

20 percent of the land and about 10 percent of the population.
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There is no single “correct” or “perfect” projection for any 

particular map. Thousands of map projections have been 

developed, but which one is used for a particular map depends 

on a variety of factors such as the size and shape of the mapped 

area, the type of map (reference or thematic), and aesthetic 

considerations. For maps of cities, the inherent distortions are 

small enough that they may be disregarded for most purposes, 

but distortions become increasingly noticeable as the map’s 

scale becomes smaller.

Another important property of a map is its orientation, the 

relationship between the direction on the map and the cor-

responding compass directions in reality. As a long-standing 

convention based on magnetic compasses and navigation by 

the North Star (Polaris), most maps place north at the top. 

There are sometimes reasons to orient a map differently, and 

it is possible to present a different perception of geographi-

cal space by changing a map’s orientation. Information at the 

top of a map is typically perceived as being more important. 

Ancient Egyptian and early Arab cartographers placed south 

at the top of the map because it drew attention to most of their 

known world.20

One of the most interesting projections that literally turns 

the world upside down is the Australian “What’s Up? South” 

world map that places south at the top, which you may find 

easily in an Internet search—check it out!

flattened without tearing or stretching) such as a plane,  

cylinder, or cone. These projections are referred to as  

azimuthal, cylindrical, and conic, respectively (there are also 

subcategories, such as pseudocylindrical and polyconic). See 
●Figure 1.8 for examples of these projections. Some projections 

are “interrupted,” instead of contiguous; the most well-known 

of these is Goode’s Homolosine, which has that “peeled or-

ange” look (see ●Figure 1.8f).

All flat maps have varying amounts of distortion among 

the four basic properties of a globe: area, shape, distance, 

and direction. Projections are also classified by which 

of these properties they preserve the most (or distort the 

least). Conformal projections, which include the Merca-

tor projection discussed in Geographic Spotlight: The Mer-

cator Projection, shown in ●Figure 1.C, preserve shapes well.  

Equal-area projections, as the name suggests, preserve area 

(but no equal-area projection can preserve shapes, and no 

conformal projection can preserve area). Equidistant projec-
tions preserve distance from a specific point (but no others) 

to all other points. Map projections that do not preserve any 

one metric or that try to distort all properties about equally 

for aesthetic purposes (making the map “look right”) are 

called compromise projections. The Winkel Tripel projec-

tion used for the world maps in this book (see ●Figure 1.3, for 

example) is a compromise projection.

An azimuthal projection (North Pole

Azimuthal Equidistant)

(a)
A cylindrical projection (Miller)(b)

A pseudocylindrical projection

(Mollweide)

(c)

A conic projection (Albers Equal-

Area Conic)

(d) A polyconic projection (American

Polyconic)

(e) An interrupted projection (Goode

Homolosine)

(f)

● Figure 1.8 Examples of map projections.
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symbol they use. Choropleth maps, the most common type of 

thematic map in this book, display their data by filling in politi-

cal units with differing colors. A good example of a choropleth 

map is the Human Development Index map (see ●Figure 3.7). 

Isarithmic maps do not use political units but instead use lines 

or bands of color to join points of equal value across the mapped 

area. A topographic map showing contour lines is an example 

of an isarithmic map, as is the map of world precipitation in 
●Figure 2.3. Graduated symbol maps use simple symbols, such 

as circles, scaled proportionally to the quantity of the attribute 

being mapped. The graduated symbol map of the distribution  

of the Roma people across Europe in ●Figure 4.52 is a good  

example. Dot density maps, such as the world population map 

in ●Figure 3.21, use dots to represent a stated amount of some 

phenomenon within a political unit; for example, if one dot 

equals 1,000 people, 12 dots in an area indicate 12,000 people. 

Flow maps use arrows of various widths to indicate the move-

ment of people or goods from one area to another; the map 

of the movements of Palestinian refugees in ●Figure 6.44 is an 

example.

1.2d Symbolization
Maps allow us to get information, to see patterns of distribu-

tion, and to compare these patterns with one another. But no 

map can offer a complete record of a given area. In a process 

called “cartographic abstraction,” the cartographer selects 

which features to show (and which to ignore) on a map, and 

how to represent those features.

Maps must use symbols to represent various objects and 

characteristics. Symbolization is the coding of map features 

to communicate meaning. Graphic elements such as lines, fills, 

shapes, colors, and type are used to portray various kinds of 

spatial information. The political map of Europe in ●Figure 4.2,  

for example, depicts the relative importance of cities with vary-

ing type size and boldness, makes different countries easier to 

tell apart by using different colors for each, and shows coast-

lines and rivers as solid blue lines to contrast with the dashed 

gray lines indicating country boundaries.

Thematic maps often (but not always) use just one kind of 

symbolization to display their data and are classified by which 

The most widely recognized map projec-

tion was developed by Gerardus Mercator 

(1512–1594) in 1569. This German-Flemish 

cartographer developed his cylindrical, 

conformal Mercator projection (see 
●Figure 1.C) for navigational use: it was de-

signed to show lines of constant compass 

bearing (“rhumb lines”) as straight lines, 

which was very important to assist sailing 

vessels in charting their courses. This was 

a significant improvement over previous 

projections, and Mercator projections are 

still used for marine navigation today. How-

ever, the projection is largely unsuitable for 

other purposes, including reference world 

maps. In order for the rhumb lines to be 

shown straight, the projection must con-

tinually increase the spacing between the 

parallels away from the Equator. This results 

in enormous distortions of size approach-

ing the polar areas (in fact, the poles them-

selves cannot be shown on a Mercator map 

as they lie at infinity). On a Mercator map, 

Greenland and Africa appear similarly sized, 

whereas in reality Africa is about 14 times 

larger than Greenland! You can look at it 

this way too: the Mercator projection makes 

Canada and Russia appear to take up  

25 percent of the Earth’s landmass, but in 

reality they occupy 5 percent.

Despite the objec-

tions of cartographers 

for many decades, the 

Mercator world map 

projection is still com-

mon in classrooms, TV 

newscasts, and online 

mapping services such 

as Google’s. Its straight 

lines and convenient 

rectangular shape help 

make it an attractive 

“go-to” default map 

of the world. But think 

critically about this 

map projection. On 

many maps, the Merca-

tor projection depicts 

the United States or 

Europe, despite their 

northern locations, as being essentially at the 

“center of the world.” This is done by remov-

ing most of Antarctica but keeping much of 

the Arctic in the frame. Indeed, the Mercator 

projection’s exaggeration of midnorthern 

latitudes made it very popular in the West 

during the age of European colonialism. The 

Mercator projection was accepted as “au-

thoritative” and intentionally or otherwise 

conveyed a geographic sense of Western 

Geographic Spotlight   The Mercator Projection

dominance of the world. Although some 

people have been slow to abandon it for 

more suitable projections, the Mercator pro-

jection is fading in part because of biases like 

these. Most atlases and textbooks no longer 

use Mercator. But it is still prevalent enough 

in other media that it is important to recog-

nize this projection’s drawbacks and to think 

critically about how a map projection can 

influence our perceptions of the world.

30°N

60°N

30°S

60°S

Equator

Arctic Circle

Tropic of Cancer

Tropic of Capricorn

Antarctic Circle

● Figure 1.C The Mercator Projection.
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explains why GIS is known as a critical thinking technology. 

Omnipresent in today’s world, GIS has thrust geography into 

the spotlight in an unprecedented fashion; it has been described 

as “the only technology that actually integrates many different 

subjects using geography as its common framework.”22

Remote sensing, also known as Earth observation, is the 

science of acquiring information about Earth’s surface without 

being in direct contact with it. Most remote sensing data are 

obtained by sensors on Earth-orbiting satellites or by aerial 

photography, with cameras mounted on airplanes taking pic-

tures of the ground. Remote sensing is not limited to cameras 

that capture visible light; much important information about 

processes and features on the surface or in the atmosphere is 

1.3 The Geospatial Revolution
Before discussing how you or someone you know might be-

come part of the action in this growing field, we now consider 

some of the most innovative tools and breakthroughs in geog-

raphy. This section will open your eyes to some of the newest 

ways of gaining both an easier and deeper understanding of the 

world’s regional geographies. 

Technological advances in the field of geography and related 

sciences have evolved and accelerated so quickly and with such 

impact that they can truly be called “revolutionary.” These ad-

vances are not confined to the laboratory or library. Like infor-

mation on the Web, they have been democratized: you can use 

the power of geographic tools on your own computer, tablet, or 

smartphone for many purposes, including crowdsourced (vol-

unteered) geographic information for reference, humanitarian, 

and other objectives; a fine example is OpenStreetMap.org. 

The geospatial revolution is still underway, and it will touch 

your life in many ways. 

This relatively new term relates to most of these techno-

logical advances: geospatial, which means “pertaining to 

the geographic location and characteristics of natural or 

constructed features and boundaries on, above, or below 

the Earth’s surface, especially referring to data that are geo-

graphic and spatial in nature.”21 Even with simple paper 

maps, geographers have always worked with geospatial infor-

mation. But the word geospatial has connotations of power-

ful computer hardware, software, and information-gathering 

tools including satellites.

Two of the most important geospatial technologies are GIS 

and remote sensing. GIS—an acronym for geographic informa-
tion systems—is a computerized data management system that 

allows people to create, capture, retrieve, manipulate, analyze, 

view, and display spatial information. GIS data are created and 

displayed in “layers”—databases storing the locations and at-

tributes of features belonging to a single theme (e.g., individual 

layers showing a road network, boundaries, water features, 

parks, buildings, and more, as in ●Figure 1.9). A GIS often has 

numerous layers displaying all kinds of geospatial data for a 

given area. The real strength of GIS is in data attributes—

various types of information about each individual geographic 

feature stored in tables. While a paper map can show you where 

a road is and maybe one or two other details, in GIS that same 

road can have dozens of attributes associated with it, such as 

its name, its length and width, when it was last repaved, its 

speed limit, whether it is owned by the city, county, or state, the 

amount of traffic it receives in a certain time frame, how many 

lanes it has, and more. The GIS user can then choose which of 

those attributes to display or run analyses on (see ●Figure 1.10).

The ability to query and selectively view certain types of 

geospatial data, as well as to add other information—such as 

from a handheld GPS device, from a digitized paper map, or 

from an image taken by an orbiting satellite—allows users to 

view and interpret spatial relationships much more clearly. 

The knowledge to be gained from understanding geographic 

relationships is extremely valuable for decision making and 

Customers

Streets

Parcels

Elevation

Land usage

Real world

● Figure 1.9 Geographic information systems (GIS) create and use layers 

of spatial data. GIS data, images, and models have an enormous range of 

applications.

● Figure 1.10  GIS users query data attributes to answer a set of spatial 

questions. Here the book’s cartographer, Andrew Dolan, is using GIS to 

create a population density map of the United States. 
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gleaned from sensors that can “see” 

other parts of the electromagnetic 

spectrum, such as infrared and micro-

wave wavelengths. Radar (radio de-

tecting and ranging, which measures 

the reflection of radio waves bounc-

ing off ground features), and LIDAR 

(light detecting and ranging, which 

uses light in the same way) are also re-

mote sensing technologies.

Remote sensing is an exception-

ally good tool for helping geographers 

understand how people and natural 

processes modify the earth. This book 

uses remote sensing images introduc-

ing you to various places, patterns, and 

problems. Remote sensing images like 

those you see in Google Earth reveal 

a wealth of information about natu-

ral and cultural landscapes (see Try 

it: Google Earth). The revelations are 

sometimes stunning; remote sensing 

has, for example, revolutionized ar-

chaeology by unveiling ancient settle-

ments, missed by generations of earlier 

scholars, beneath Egypt’s sands and 

under tropical forest canopies. Some 

of the most informative remote sensing 

images are “before” and “after” se-

quences. A good example in this book 

is the breathtaking imagery of Banda 

Aceh, Indonesia, revealing the devas-

tation wrought by the huge tsunami of 

2004 (see ●Figure 7.52). 

As with GIS, there is a wide range 

of customers for remote sensing prod-

ucts in applications for agriculture, 

forestry, government, defense, intelli-

gence, energy infrastructure, business 

intelligence, insurance, and more. Why not explore the wealth of  

applications of both remote sensing and GIS at www 

.gisgeography.com?

Immensely valuable in intelligence and military applications, 

remote sensing images have a way of bringing out the detective 

in all of us. Even students like you can use Google Earth to 

practice the tradecraft of remote sensing-based intelligence.  

Where we consider the importance of North Korea’s geopolitical 

situation in Chapter 7, we will see that remote sensing and other 

geospatial tools are indispensable in documenting North Korea’s 

nuclear program. One intelligence project’s data have been 

crowdsourced by students and other laypersons described as 

“citizen cartographers” who contribute geospatial information 

as, what the project director calls, a form of “democratized 

intelligence.” A Russian intelligence official said of Google 

Earth, “Terrorists don’t need to reconnoiter their target. Now 

Two tools can greatly enhance your under-

standing and enjoyment of world regional ge-

ography. One is a globe. As we saw earlier, flat 

maps distort representations of the earth, but 

a globe puts a representation of the real world 

in your hands. If you keep a globe handy and 

use it as you work your way through the book, 

it will help you with learning about Earth and 

remembering what you learn.

The other tool is a “virtual globe” software 

program like Google Earth, the National Oce-

anic and Atmospheric Organization (NOAA)’s 

Science on a Sphere (https://sos.noaa.gov/

What_is_SOS/), NASA’s WorldWind (https://

worldwind.arc.nasa.gov), Digital Globe 

(https://www.digitalglobe.com), and Planet 

(https://www.planet.com). These provide you 

with robust search engines for satellite im-

agery of any place on Earth, along with stun-

ning galleries of remotely sensed imagery. 

Some, like Google Earth, are free, while oth-

ers offer a free trial period or a subscription.

With Google Earth, you are in control of an 

easy-to-use but remarkably powerful set of 

geospatial tools. Navigate on the PC or Mac to 

https://www.google.com/earth (apps are also 

available for most smartphones and tablets). 

Bookmark or download, open, enjoy, and 

use Google Earth often. You will interact with 

this platform in MindTap and other features 

of this book. If you are using Google Earth 

for the first time, you may want to search 

Try itGoogle Earth

for your place of residence and enjoy flying 

there before exploring other places on Earth. 

Google Earth even offers stunning 3D views of 

the world’s natural and cultural wonders. You 

might also be interested in the “global aware-

ness” Google Earth layer that lets you explore 

some of the world’s environmental problems. 

One of its valuable subsets is the United Na-

tions Environmental Programme’s Atlas of Our 

Changing Environment (or access it directly 

at http://www.uneplive.org, where you have 

options to search by world regions and coun-

tries). And then there is the “Street View” layer 

for many locations, infamous for news stories 

like this: “A woman, checking out a female 

friend’s house on Google Maps, was surprised 

to see her husband’s Range Rover out front. A 

divorce is underway.”23

Google Earth’s base map is composed 

of many thousands of remotely sensed im-

ages, from both aerial photography and 

orbiting satellites, put together as a giant 

mosaic. Although Google Earth is not a full-

fledged GIS (it is primarily for data visualiza-

tion, not analysis), its “Layers” sidebar works 

in a similar fashion: you can turn on and 

off certain features like country boundar-

ies and road networks. With the “weather” 

layer, you can get real-time views of storm 

systems and temperatures. How hot or cold 

is it in Arabia or Siberia right now? It’s easy 

to find out. 

an American company is working for them.”24 The quality of 

available imagery varies significantly across the world, but 

the highest resolution imagery available on Google Earth has 

a resolution of about 1.5 feet (50 cm) per pixel. In contrast, 

American intelligence services can capture images at least nine 

times better, sharp enough to see a phone in someone’s hand. 

1.4  Organizing Principles  
of Geography 

Now that we have a solid introduction to geography, its inno-

vative tools, and its world regional subfield, let’s consider some 

organizational and conceptual schemes that will help you rec-

ognize geographical patterns and ask and answer geographical 

Copyright 2022 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2022 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-322



16  CHAPTER 1 Objectives and Tools of World Regional Geography

5. Environment and Society

6. Uses of Geography

Each of the six elements has a subset of geographic knowledge 

standards, 18 in all, that “represent the most current conception 

of what it means to be geographically literate” (see ●Table 1.2). 

These 18 standards represent the fundamental content of the 

field of geography, and they also underpin this book’s contents. 

You should be able to take any issue discussed in the text and 

match it with one or more of the 18 standards. I have worked 

mainly behind the scenes to ensure that your geographic literacy 

is informed by the NCGE standards. The book’s three introduc-

tory chapters employ all 18 standards to set the world stage for 

you, and the organization of each regional chapter reflects (but 

does not mirror) the six essential elements.

questions. You will see some overlapping themes between these 

conceptual frameworks, and your instructor may prefer that 

you use one or more of them.

Geography’s unique properties as a scientific discipline 

are summarized especially well in the National Geography 
Standards, composed by the National Council for Geographic 

Education (NCGE) and promoted by the National Geo-

graphic Society.25 The standards are based on the NCGE’s Six 
Essential Elements of Geography:

1. The World in Spatial Terms

2. Places and Regions

3. Physical Systems

4. Human Systems

Table 1.2 The Six Essential Elements and the 18 Standards of Geography

1    The World in Spatial Terms. Geography studies the relationships among people, places, and environments by mapping information 

about them into a spatial context (spatial means “of or relating to space”).

Standard 1:  How to use maps and other geographic representations, tools, and technologies to acquire, process, and report information

Standard 2:  How to use mental maps to organize information about people, places, and environments

Standard 3:  How to analyze the spatial organization of people, places, and environments on Earth’s surface

2    Places and Regions. The identities and lives of individuals and peoples are rooted in particular places and in human constructs  

called “regions.”

Standard 4:  The physical and human characteristics of places

Standard 5:  That people create regions to interpret Earth’s complexity

Standard 6:  How culture and experience influence people’s perception of places and regions

3    Physical Systems. Physical processes shape the Earth’s surface and interact with plant and animal life to create, sustain, and modify 

ecosystems.

Standard 7:  The physical processes that shape the patterns of Earth’s surface

Standard 8:  The characteristics and spatial distribution of ecosystems on Earth’s surface

4    Human Systems. People are central to geography; human activities, settlements, and structures help shape the Earth’s surface, and 

humans compete for control of the Earth’s surface.

Standard 9:  The characteristics, distribution, and migration of human populations on Earth’s surface

Standard 10:  The characteristics, distributions, and complexity of Earth’s cultural mosaics

Standard 11:  The patterns and networks of economic interdependence on Earth’s surface

Standard 12:  The process, patterns, and functions of human settlement

Standard 13:  How forces of cooperation and conflict among people influence the division and control of Earth’s surface

5    Environment and Society. The physical environment is influenced by the ways in which human societies value and use the Earth’s 

physical features and processes.

Standard 14:  How human actions modify the physical environment

Standard 15:  How physical systems affect human systems

Standard 16:  The changes that occur in the meaning, use, distribution, and importance of resources

6    Uses of Geography. Knowledge of geography enables people to develop an understanding of the relationships among people, places, 

and environments over time—that is, of the Earth as it was, is, and might be

Standard 17:  How to apply geography to interpret the past

Standard 18:  To apply geography to interpret the present and plan for the future

Source: National Council for Geographic Education, 2012. Geography for Life: National Geography Standards, 2012. 
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Another conceptual framework for geography is known as the 

Five Themes of Geography, published by the National Coun-

cil for Geographic Education and the American Association  

of Geographers, the leading professional organization for U.S. 

geographers. Because of their clarity and brevity, many geog-

raphers prefer them for teaching, and I encourage you to try 

them out for yourself: which themes are relevant to any given 

passage in this book? 

The Five Themes of Geography are:

1. Location

2. Place

3. Human–Environment Interaction

4. Movement 

5. Region.26

The National Geographic Society’s educational division rec-

ommends, “While the five themes are still used, essential geog-

raphy content knowledge for students is best described in the 

National Geography Standards.”27

1.5  Jobs and Careers 
in Geography

The opportunities open to you by studying Geography are 

abundant and exciting.

The persuasive message in ●Figure 1.11 was written by the 

American Association of Geographers, using data about how 

young people in the United States choose their career paths.28 

Whether you are a geography major or just taking world re-

gional or other classes, your integrated, wide-ranging knowl-

edge as a student of geography will make you a better employee 

candidate. The AAG president notes that “employers today are 

particularly seeking employees who can apply broad, inter-

disciplinary perspectives and diverse expertise to the specific 

needs of their unique organizations and industries.”29 Geog-

raphy students’ transferable skills, including critical thinking 

and problem solving, enhance their attractiveness to employ-

ers. “Geography graduates are least likely to be unemployed,” 

journalist Alison White writes:

Studying geography arms graduates with a mix of skills employers want 

to see: Geography students generally do well in terms of their relatively low 

unemployment rates. You could attribute this to the fact that the degree 

helps develop a whole range of employability skills including numeracy, 

teamwork through regular field trips, analytical skills in the lab and a cer-

tain technical savviness through using various specialist computing appli-

cations. Also, the subject area in itself cultivates a world view and a certain 

cultural sensitivity. These all potentially help a geographer to stand out in 

the labor market.30

What do geographers do? Geography opens the door to 

studying almost anything, and our employment trends reflect 

that diversity. More and more students are graduating with 

geography degrees—bachelors, masters, and doctoral—and 

finding jobs. Many of these are not defined specifically as 

● Figure 1.11 Geography is awesome.
Source: Dr. Patricia Solís, American Association of Geographers, copyright registered 

2004. Reprint permission granted for educational and dissemination purposes only; 

please do not reprint, translate, or otherwise alter without express written permission 

by the author.

jobs in geography. Among other things, geography graduates 

work as environmental consultants and campaigners and as 

urban, emergency, and transportation planners; cartogra-

phers, geospatial engineers, GIS experts in public and private 

organizations, surveyors, landscape architects, meteorolo-

gists, travel agents, tour leaders, and journalists; in nongov-

ernmental organizations (NGOs) specializing in development, 

poverty, water and other resources, and climate change; as 

civil servants in local, state, and federal posts; in geospatial 

intelligence (GEOINT) and human intelligence (HUMINT); 

in business, finance, marketing, public relations, and sales; 

as researchers and decision makers in research institutions, 

“think tanks,” and foundations all around the world; and as 

educators.31 

Much of this job growth is in professions in which people 

feel like they are having a positive impact. The AAG recognizes 

global trends that are contributing “to a renaissance of geog-

raphy and its potential for making a difference in society and 

the world”:

These include globalization at an increasing pace and scale, phenomena 

that compel greater understanding of the world, places, people, and natu-

ral systems that affect us as a planet and as global citizens and consumers. 

It includes a recent proliferation of geographic technologies, once fairly ob-

scure and now pervasive in our daily lives, such as GPS in cell phones and 

cars, online mapping at your fingertips, cable news reports using spatial vi-

sualizations, and many more applications in modern business and govern-

ment services that underlie operations, planning, and progress in all sectors 
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and evolving fields in the technology industry. This agency re-

ports that the geospatial market is growing at an annual rate 

of almost 35 percent, with the commercial subsection of the 

market expanding at the rate of 100 percent each year. Sala-

ries are competitive, with the median salary for geographers 

with a BA degree 43 percent higher than the median salary 

of all American workers.35 An excellent window into the vast 

range of subjects we are interested in and find jobs in is to 

look at the roughly 60 specialty groups of the American Asso-

ciation of Geographers at http://www.aag.org/cs/membership 

/specialty_groups. 

We have seen in this chapter that geography 

is a lot more than rote memorization of state 

capitals. Geography asks you to address 

important spatial and other questions about 

the changing processes and patterns of life 

on Earth. By examining and answering these 

questions in the context of world regional 

geography, you will gain deep and lasting in-

sights into what astronomer and cosmologist 

Carl Sagan described as that “pale blue dot” 

in which “we float like a mote of dust in the 

morning sky” (see ●Figure 1.12):32

Look again at that dot. That’s here. That’s 

home. That’s us. On it everyone you love, 

everyone you know, everyone you ever 

heard of, every human being who ever 

was, lived out their lives. The aggregate 

of our joy and suffering, thousands of 

confident religions, ideologies, and eco-

nomic doctrines, every hunter and forager, 

every hero and coward, every creator and 

destroyer of civilization, every king and 

peasant, every young couple in love, every 

mother and father, hopeful child, inven-

tor and explorer, every teacher of morals, 

every corrupt politician, every “superstar,” 

every “supreme leader,” every saint and 

sinner in the history of our species lived 

there—on a mote of dust suspended in a 

sunbeam.

The Earth is a very small stage in a vast 

cosmic arena. Think of the endless cruelties 

visited by the inhabitants of one corner of 

this pixel on the scarcely distinguishable 

inhabitants of some other corner, how 

frequent their misunderstandings, how 

eager they are to kill one another, how 

fervent their hatreds. Think of the rivers 

of blood spilled by all those generals and 

emperors so that, in glory and triumph, they 

could become the momentary masters of a 

fraction of a dot.

Our posturings, our imagined self-

importance, the delusion that we have 

some privileged position in the Universe, are 

challenged by this point of pale light. Our 

planet is a lonely speck in the great envelop-

ing cosmic dark. In our obscurity, in all this 

vastness, there is no hint that help will come 

from elsewhere to save us from ourselves.

The Earth is the only world known so 

far to harbor life. There is nowhere else, at 

least in the near future, to which our species 

could migrate. Visit, yes. Settle, not yet. Like 

it or not, for the moment the Earth is where 

we make our stand.

There is perhaps no better demonstra-

tion of the folly of human conceits than 

this distant image of our tiny world. To 

me, it underscores our responsibility to 

deal more kindly with one another, and to 

preserve and cherish the pale blue dot, the 

only home we’ve ever known.

Geographic Spotlight   Reflections on Earth

● Figure 1.12 At the request of Carl Sagan, as the Voyager 1 spacecraft was 

leaving our solar system in 1990, NASA instructed it to photograph Earth from a 

distance of 6 billion kilometers (3.7 billion miles). This is the “pale blue dot” image 

of our home that inspired Sagan’s tribute.   

Source: https://www.nasa.gov/feature/jpl/pale-blue-dot-revisited

everywhere we live and work. It also includes an academic trend toward 

greater interdisciplinarity, especially a renewed focus on big questions that 

matter but that require a breadth of knowledge and multiple fields to tackle. 

Geography’s long-standing intellectual traditions in crossing those usual dis-

ciplinary boundaries are now better understood, increasingly seen as relevant 

and more widely respected in scholarly circles. These trends have produced 

unprecedented growth in the field.33

The employment trends in favor of geography since 2000 

have been remarkable. The job market for bachelors’ graduates 

of geography was expected to grow by 13.3 percent between 

2016 and 2026.34 The U.S. Department of Labor describes 

geospatial technology as one of the most important emerging 

N
A

S
A

/J
P

L

Copyright 2022 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2022 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-322



  Key Terms + Concepts 19

Summary
●● Recent studies suggest that American citizens generally have 

poor knowledge of world geography. More and better geo-

graphic knowledge serves us well in many contexts.

●● The discipline of geography may be divided into physical and 

human, as well as into regional and systematic specialties. Ge-

ographers’ concerns overlap many disciplines in the natural 

and social sciences. 

●● Geography means “description of the earth” and is also de-

fined as “the study of the earth as the home of humankind.”

●● Using the structure of world regions, the five main objectives 

of the text are for you: (1) to become geographically literate,  

(2) to understand Earth’s problems and their potential solutions, 

(3) to use geographic critical thinking to understand the world, 

(4) to understand the geography of current events, and (5) to 

develop the ability to interpret places and “read” landscapes.

●● Maps are geographers’ most basic tools. The language of maps 

includes the concepts and terms of scale, coordinate systems, 

projection, and symbolization. Maps can depict spatial data in 

a variety of ways.

●● Individuals and cultures generate their own unique “mental 

maps.” Regions are in effect mental maps that help us make 

sense of a complex world.

●● Modern geographic thought derives from a long legacy of inter-

est in how people interact with the environment. The dominant 

approach has been to understand how people have changed the 

landscape or the face of the earth.

●● There are six essential elements of the national geography stan-

dards: the world in spatial terms, places and regions, physi-

cal systems, human systems, environment and society, and the 

uses of geography. Each of these has a subset of standards, to-

taling 18.

●● The five themes of geography are: Location, Place, Human–

Environment Interaction, Movement, and Region.

●● Geographers are employed in many private and public ca-

pacities. The strongest growth area with the most jobs is in 

geographic information systems (GIS) and other geospatial 

technologies, including remote sensing.

Review Questions
1. What is geography? How does it bridge both natural and so-

cial sciences? What are some of its characteristic approaches 

to the world around us?

2. What transformation was Carl Sauer concerned with in his 

cultural landscape theory? 

3. What does spatial mean, and how does geography’s interest 

in space differentiate it from other disciplines?

4. What geographic features make the United Kingdom and 

New Zealand different?

5. What are the major terms and concepts associated with scale, 

coordinate systems, projections, and symbolization?

6. Why is a map made with the Mercator projection more suit-

able for navigation than a map made with a compromise pro-

jection, such as the Winkel Tripel?

7. What is the difference between a dot density map and a cho-

ropleth map?

8. What is a mental map?

9. What is GIS, and what typically makes it different from old-

fashioned manual cartography? What are some applications 

of GIS and remote sensing?

10. What do geographers study, and what do they do for a living?

11. What are the six “essential elements” of geography as defined 

by the National Council for Geographic Education? What 

does each element indicate about geography’s concern with 

space, place, or the environment? How do the 18 standards 

help inform geographic literacy?

Study Guide

Key Terms + Concepts 
Antarctic Circle

Arctic Circle

attributes

cartography

choropleth map

coordinate systems

core location

culture area

cultural landscape

cultural landscape theory

culture

culture area

degrees

distance decay

dot density map

Equator

Five Themes of Geography

flow map

formal region (uniform  

region or homogeneous 

region)

functional region (nodal  

region)

geographic information systems 

(GIS)

geography

geo-literacy

geopolitics
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geospatial

graduated symbol map

hemisphere

Eastern Hemisphere

land hemisphere

Northern Hemisphere

Southern Hemisphere

water hemisphere

Western Hemisphere

human–environment  

interaction

human geography

International Date Line

isarithmic map

landscape

large-scale map

latitude

high

low

middle

north

south

lines of latitude

lines of longitude

location

absolute location 

(mathematical  

location)

relative location

longitude

east

west

map

map projection

azimuthal

compromise

conformal

conic

cylindrical

equal-area

equidistant

Mercator

mathematical location

mental map

meridian

minutes

National Geography  

Standards

natural landscape

North Pole

orientation

parallel

peripheral location

physical geography

place

Prime Meridian (Greenwich 

Meridian)

projection

reference map

region

remote sensing (Earth 

observation)

scale

seconds

sense of place

Six Essential Elements of 

Geography

small-scale map

South Pole

space

spatial

symbolization

systematic geography

thematic map

Tobler’s First Law of  

Geography

Tropic of Cancer

Tropic of Capricorn

vernacular region (perceptual 

region)

world regional approach to 

geography
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2

Learning Objectives

2.1 Describe the tectonic forces behind some 
of the world’s major landforms and natural 
hazards.

2.2 Identify correlations in the distribution of 
climates and biomes.

2.3 Discuss how natural areas are threatened by 
human activity and how natural habitat loss 
may endanger human welfare.

2.4 Explain the important roles of the world’s 
oceans.

2.5 Describe the potential impacts of global 
climate change and international efforts to 
prevent them.

Above: Geologic processes are clearly evident in the spectacular Atlas Mountains of Morocco. You have likely seen 

mountains, oases, and historic buildings like these in films and series, including Game of Thrones. Joe Hobbs

Left: Goosenecks of the San Juan River in southeast Utah, where an entrenched meander cuts 1000 feet deep through 

limestone, siltstone, sandstone, and shale beds lain down by ancient seas. I recommend you sit in a window seat when 

you can, as I did when taking this photo. Joe Hobbs

I see Earth! It is so 

beautiful.

—Y U R I  G AG A R I N ,  S OV I E T 

COSM O N AU T,  T H E  FI R S T  PER S O N  

I N  SPACE  (1961)1

Physical Processes  
and World Regions
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 2.1 Plate Tectonics 23

set in motion by convection currents of viscous hot rock in the 

mantle (which sits between the Earth’s core and lithosphere 

and makes up the bulk of the planet’s interior). 

Plate tectonics are often explained by the analogy of a 

“conveyor belt” in constant motion (see ●Figure 2.2). On the 

ocean floor, in places such as the Mid-Atlantic Ridge and the 

East Pacific Rise, new lithosphere is “born” as molten mate-

rial rises from the Earth’s mantle and flows outward, cooling 

into solid rock. On either side of these long, roughly contin-

uous ridges, plates are continuously pushed away from one 

another in a process called seafloor spreading. When this 

spreading process occurs under continental crust (as is hap-

pening in Africa’s Great Rift Valley), it is called rifting. The 

boundary between two plates moving away from each other is 

called a divergent boundary.

What happens on the other end of the “conveyor belt,” 

where plates bump into each other (at a convergent boundary), 

depends on the type of crust. When two pieces of oceanic crust 

meet, one plate will dive underneath the other plate in a pro-

cess called subduction. The descending rock is melted again 

as it sinks into the superheated mantle along a linear feature 

known as a trench, marking some of the deepest places on 

Earth; the Mariana Trench in the western Pacific Ocean lies at 

a crushing 35,814 feet (10,916 m) below sea level. Subduction 

weakens both plates at the boundary and often results in the 

creation of seafloor volcanoes, some of which eventually grow 

tall enough to rise above the waves and become islands (as in 

Hawaii).

If a plate carrying oceanic crust encounters a plate carry-

ing continental crust, the oceanic rock will subduct below the 

continent, creating a mountain range dotted with volcanoes on 

the continent’s edge. This is happening along parts of the west 

coasts of both North and South America. Continental crust is 

too thick and buoyant to be subducted, so if two plates carry-

ing continental crust meet, they simply collide with each other. 

The edges crumple, deform and uplift, resulting in a moun-

tain range—the Himalayas formed this way when the Indian 

plate collided with Asia—typically with few volcanoes (see the 

origins of the Himalaya Mountains in Chapter 7).

Areas where plates meet, grinding and sliding horizontally 

past each other, are called transform fault boundaries. Most 

transform fault boundaries are on the ocean floor, but some 

occur on land; the notorious San Andreas Fault in California 

is a prime example. A fault is a fracture or discontinuity in 

the lithosphere, where stress that builds up over time between 

moving areas of rock is released, sometimes violently, in the 

form of earthquakes. Most faults and the processes of fault-

ing are associated with plate boundaries, but some can be 

found deep in the interiors of plates, such as the New Madrid 

Fault Line that produced a devastating series of earthquakes in 

Missouri in the early 19th century. 

The tectonic forces that cause the lithosphere’s plates to 

diverge, converge, and transform are key to understanding 

the spatial distribution of earthquakes and volcanoes. The 

vast majority of seismic activity (seismic refers to Earth 

vibrations, mainly earthquakes) and volcanism (movement of 

M
any issues in world regional geography relate to the 

interaction of people and the natural environment 

and to how these relationships have changed the face 

of the Earth. Physical processes are the main focus in this chapter 

and human processes the focus in Chapter 3. But these processes 

are so intertwined that human forces receive much attention in 

this chapter, as do natural forces in the following chapter.

We begin our exploration of Earth’s physical geography 

with the four “spheres” that make up the Earth’s habitable 

environment: the lithosphere, its outer crust or “rind” of rock; 

the hydrosphere, made up of all the world’s water features; the 

atmosphere, the five layers of gases surrounding the Earth; 

and the biosphere (also known as  the ecosphere), which 

is the sum total of all of the world’s ecosystems, including all 

the relationships played out among the living and nonliving 

components of the lithosphere, hydrosphere, and atmosphere. In 

this chapter, we will see how the Earth’s continually changing 

surface provides both opportunities and threats to people. We 

will consider the climate and vegetation types that play such 

large roles in human activities and appreciate the rich diversity of 

wild plant and animal species. We will look briefly at the planet’s 

often overlooked oceans and the resources they hold. Finally, we 

will examine how the climate is changing, what these alterations 

may mean for life on Earth, and what people can do to adapt to 

or mitigate some of the most serious climatic changes.

2.1 Plate Tectonics
The jigsaw puzzle–like geometry of Africa’s west coast and 

South America’s east coast has been widely noted in the 

scientific community since the 16th century. Numerous ob-

servers suggested that the Americas had been torn apart from 

Africa by some kind of violent cataclysm or by the Earth 

physically expanding in size. In 1912, German scientist Alfred 

Wegener published his theory of “continental drift,” propos-

ing that the continents were once joined in a supercontinent 

(which he named Pangaea) but that they “drifted apart” over 

time. However, at that time many in the scientific community 

believed that the major features of the Earth’s surface were 

immutable, and they dismissed Wegener’s ideas. Wegener—

a meteorologist, not a geologist—was unable to explain the 

forces behind these movements, and detractors denounced his 

conclusions as “utter damned rot” and “mere geopoetry.”2 

Not until the 1970s would Wegener’s theory become widely 

accepted, thanks to important discoveries over the previous 

two decades in fields such as oceanography, paleontology, and 

magnetism that all pointed to the slow movement of continents 

across the earth’s surface. These movements are collectively 

called plate tectonics (see ●Figure 2.1).

The lithosphere is composed of two types of crust: oceanic, 

which is thin and dense (about 60 miles [100 km] thick), and 

continental, which is thicker and lighter (up to about 150 miles 

[250 km] thick).  The lithosphere is fractured into eight giant 

and many smaller slabs of rock called plates. These plates, 

many of which carry both oceanic and continental crust, are 

Copyright 2022 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2022 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-322



24  CHAPTER 2 Physical Processes and World Regions

magnitude is equivalent to an increase of 10 times the am-

plitude (the sizes of the wave “wiggles” recorded by a seis-

mograph) and about 32 times the energy. This means that a 

magnitude 9.0 quake is 32 times as energetic as a magnitude 

8.0 quake, and 1000 times as energetic as a 7.0!

In addition to plate boundaries, volcanism also occurs 

in the world’s several dozen geologic hotspots, where mol-

ten material has broken through the crust as a “plume” 

(as in Yellowstone National Park and in Hawaii; see 

Section 11.2). Volcanoes have beneficial qualities, despite pos-

ing a host of natural hazards to people living on their slopes 

or downwind—including pyroclastic flows (fast-moving cur-

rents of rock fragments, hot gases, ash, lava flows, ashfalls, 

and other dangers; see ●Figure 2.3). Volcanic rock usually 

breaks down to form fertile soils (as in Ethiopia and the Nile 

Valley), and the wide range of climate and vegetation types 

on their slopes creates fine opportunities for growing crops 

and raising livestock.

We turn now to global patterns of climate and vegetation.

molten earth material, especially in volcanoes) occurs along 

plate boundaries, particularly in areas of subduction. The 

Pacific Ocean is almost completely encircled by subduction 

zones, making it the globe’s most frequent and deadly realm 

of tectonic activity; for this reason, its rim is often called the 

Ring of Fire. (See Figure 2.1.)

 Subduction can release enormous amounts of energy. 

The world’s largest recorded earthquakes—registering 9.5 

(Chile, 1960), 9.2 (Alaska, 1964), 9.1 (Indonesia, 2004), 

and 9.0 (Japan, 2011) on the moment magnitude scale 
(MMS), which measures the strength of the earthquake at 

its source—have struck along these subduction zones (the 

MMS has replaced the long-used Richter scale). This sudden 

displacement of a section of oceanic crust often triggers a 

tsunami, a large sea wave that can be one of nature’s most 

powerful and destructive processes when it hits land (see  

Sections 7.6c and 8.2b for more insight into tsunamis, and 

see the Geographic Spotlight: Natural Hazards feature). 

The MMS is logarithmic, so that an increase of one unit of 
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● Figure 2.1 Major tectonic plates and their general direction of movement. Earthquakes, volcanoes, and 

other geologic events are concentrated where plates separate, collide, or slide past one another. Where 

they separate, rifting produces very low land elevations (well below sea level at the Dead Sea of Israel 

and Jordan, for example) or the emergence of new crust on the ocean floor (in the middle of the Atlantic 

Ocean, for example). Note the so-called Ring of Fire around the edges of the Pacific Plate, and the presence 

of geologic hotspots where magma is near or at the earth’s crust.

Source: Adapted from NASA, “Global Tectonic Activity Map of the Earth,” DTAM-1, 2002.

Copyright 2022 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Copyright 2022 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-322



 2.1 Plate Tectonics 25

Spreading 
center

Oceanic crust

Continental 
crust Continental 

crust

Oceanic crust

Cold dense 
material falls  

back through    
mantle       

Material cools 
as it reaches 

the outer mantle

Hot material 
rising 

through 
the mantle

Mantle

Asthenosphere

Two plates move 
toward each other. 
One is subducted 
back into the mantle 
on a falling convection
current.

Mantle
convection 

cell

Hot outer 
core

Inner
core

Plate movement Plate movement 

Oceanic tectonic plate 

Oceanic te
ctonic plate 

Te
ct

on
ic 

plat
e 

Col
lis

io
n b

et
wee

n tw
o co

ntin
ents 

● Figure 2.2 The Earth is composed of core, mantle, and crust. Dynamic forces within the core and mantle 

have major effects on what happens in the crust and on the surface, including impressive but dangerous 

events like earthquakes and volcanoes. These forces create many of Earth’s landforms. The yellow arrows 

illustrate how the lithosphere is “recycled.”

Volcanoes, earthquakes, tsunamis, torna-

does, tropical storms: these impressive and 

unforgiving phenomena are some of Earth’s 

natural hazards, defined by geographers 

who pioneered their study as “those ele-

ments of the physical environment, harmful 

to man and caused by forces extraneous 

to him.”3 People are key in natural hazards: 

a volcanic eruption that does not impact 

people is a natural phenomenon rather 

than a natural hazard. Natural hazards 

represent one of the most important and 

useful subfields of geography. Geographers 

equipped with the intellectual and material 

tools of natural hazards research are in high 

demand in planning and in emergency 

response offices at all levels of civil admin-

istration. One of the specialty groups of the 

AAG is Hazards, Risks, and Disasters, falling 

right in the crosshairs of geography’s scope 

of human–environment interaction. In this 

book, we consider several case studies of 

natural hazards and examine situations in 

which poverty and income inequality play 

a role in natural hazards; typically the poor 

suffer more than the better-off.

Geographic Spotlight   Natural Hazards
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26  CHAPTER 2 Physical Processes and World Regions

2.2a Climate
Geographers have employed a number of systems for categoriz-

ing climates, but the most widely used is the Köppen climate 
classification system (KCC), initially devised by the German 

scientist Wladimir Köppen early in the 20th century. Köppen’s 

climate types are based on annual and monthly measurements 

of temperatures and precipitation. There are about 30 dif-

ferent climate types and variants in the KCC, designated by 

letters such as BSk  and Dfa. These labels are not very user-

friendly, so for easier use and for the sake of correlation with 

biome types, this book distills the KCC into 11 climate types 

(see ● Figure 2.5).

Three climates are designated “tropical,” with their de-

fining characteristic being consistently warm to hot tem-

peratures; every month has an average temperature of 188C 

(648F) or higher. Looking at Figure 2.5, you can see that all 

three tropical climates are found in the Amazon basin of 

South America, in the following sequence poleward from the 

Equator. The tropical rain forest climate is hot, humid, and 

rainy year-round, with little seasonal variation in temperature 

or precipitation. The tropical monsoon climate has a short 

dry season, when the otherwise heavy rains taper off for one 

or more months. The tropical savanna climate (also called 

the tropical wet-dry climate) has marked wet and dry seasons, 

each typically lasting roughly half the year. 

Two climates are defined by their aridity, as a condition 

in which precipitation amounts are less than the potential 
evaporation (PE). PE is a measure of how much water would 

be evaporated in a given area if a sufficient amount of water 

were available there. Hot areas have higher PE than cold areas; 

low precipitation in low latitudes (close to the Equator) results 

in sparse vegetation, while the same amount of precipitation 

at higher latitudes can support much more flora. The desert 
climate is very dry year-round, with low annual precipitation. 

The Sahara in Africa has the world’s largest contiguous des-

ert climate region. The semiarid climate zone receives more 

precipitation than the desert climate and is commonly a transi-

tion zone between deserts and more humid climates. A good 

example is the Sahel, the orange stripe just south of the Sahara 

in Figure 2.5. Although arid climates are usually thought of 

as hot, desert and semiarid climates are also found in colder, 

higher latitudes, such as in the Gobi Desert of northern China 

and southern Mongolia. Places that are characteristically arid 

are known as drylands. 
Adjacent to arid climates along coastlines in several world re-

gions is the Mediterranean climate (or dry summer subtropical 
climate), which is more humid than arid climates but has a 

pronounced summer dry season with little or no precipitation. 

Winters are mild, and summers are generally hot. The fringes 

of the Mediterranean Sea and most of California enjoy this 

pleasant climate. Poleward of the Mediterranean climate lies the 

oceanic climate (also known as the maritime or marine west 
coast climate). Proximity to the ocean moderates the tempera-

ture; it rarely gets too hot in summer or too cold in winter. Pre-

cipitation falls in roughly equal amounts in each season. Much 

● Figure 2.3 Tectonic movement along the southeastern “Ring of Fire” 

created the Andes Mountains of South America. Subduction of the eastern 

rim of the Nazca plate beneath the continental South American plate 

continues to ignite volcanic and mountain-building activity. This Ecuadorian 

stratovolcano Tangurahua (16,480 feet or 5025 meters) has had dozens of 

fiery lava eruptions since written records began in 1534.

2.2  Patterns of Climate  
and Vegetation

“Everybody talks about the weather, but nobody does anything 

about it,” Mark Twain reportedly quipped. We will see in this 

chapter that we have actually done a lot about the weather 

and even more about the climate. First we will look at natural 

patterns in vegetation and climate that present different oppor-

tunities for people and other life forms around the world. You 

will see these patterns repeated in the world’s eight regions.

As you experience a warm, dry, cloudless summer day or a 

cold, wet, overcast winter day, you are encountering weather—

the atmospheric conditions occurring at a given time and place. 

Climate is the average weather of a place over a long time pe-

riod. Dr. J. Marshall Shepherd of the National Weather Service 

offers this analogy: “Weather is your mood; climate is your 

personality.”4 Along with surface conditions including eleva-

tion and soil type, climatic patterns have a strong correlation 

with patterns of natural vegetation and, in turn, with human 

opportunities and activities on the landscape.

Temperature and precipitation are the key variables in 

weather and climate. Temperature is largely a function of 

latitude and elevation: lower latitudes and elevations are 

warmer, while higher latitudes and elevations are cooler. 

Clouds, which are created by condensation of moist air 

cooling as it rises, are required for precipitation to form. 

There are two main categories of precipitation—liquid 

(rain, drizzle, and mist) and freezing (snow, sleet, and hail). 

Precipitation brings water to Earth’s landmasses, and water 

is essential for life on Earth. Some geographers will tell you 

this is why the map of the world’s precipitation—here in 
● Figure 2.4—is the most important map of all for understand-

ing life on Earth.
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● Figure 2.4 World precipitation map. Some geographers consider this to be the most important of all 

world maps for understanding life on Earth. 

THINK CRITICALLY What consistent pattern do you see in comparing South and East Asia on this map 

and on the human population map in ● Figure 3.20?

of Europe experiences this climate. The oceans’ moderating 

influences are also apparent on the global scale. Water covers 

81 percent of the Southern Hemisphere but only 61 percent of the 

Northern. Seasonal variations are, as a result, more moderate in 

southern latitudes than at the corresponding northern latitudes.

The humid subtropical climate receives abundant precipi-

tation, spread roughly evenly throughout the year, although 

some areas with this climate experience a monsoonal, dry-

winter precipitation pattern. The humid subtropical climate 

features hot and muggy summers, and mild winters with oc-

casional cold snaps. This is the climate of the southeastern 

United States. The humid continental climate also receives 

ample year-round precipitation but less than in the subtropical 

climate zone. Because of its higher latitude and distance from 

the moderating influence of the seas, the humid continental 

climate has large temperature swings between cold winters and 

the often subtropical-like hot summers. This is the climate of 

much of the Northeastern and Midwestern United States.

Found exclusively in the Northern Hemisphere, the subarctic 
climate (also called the subpolar, boreal, or taiga climate) has 

short, mild summers and long, cold, severe winters. Most of 

Siberia and much of Canada have a subarctic climate. Annual 

precipitation amounts tend to be low in subarctic areas; how-

ever, this climate is more humid than true deserts. Cold air 

cannot hold as much moisture as warm air, so less evapora-

tion occurs (its PE is low). Low PE values are also the reason 

why the polar climate, despite very low precipitation totals, 

can support numerous lakes, rivers, and wetlands in tundra 

areas and permanent ice cover elsewhere. In polar climates, 

no month has an average temperature above 108C (508F), and 

in ice-covered areas the average temperature is always below 

freezing. As we will see in this chapter, rising temperatures 

across the polar realms are thawing ice and the ground it lies 

on in a serious manifestation of climate change.

On our climate maps, mountainous areas of the tropics and 

midlatitudes are designated as undifferentiated highland. 

These are not climate zones per se but are mountainous regions 

where no single climate dominates. Instead, these locales, such 

as in the Rocky Mountains and the Himalayas, have many 

small microclimates in close proximity, which vary greatly 

depending on elevation and exposure to wind, precipitation, 

and sunlight. 
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their characteristic lifestyles, the “human footprint” as mapped 

in ●Figure 3.6 represents what people have done to impact bi-

omes and change the face of the Earth. The human footprint 

is known as “natural capital degradation” in some sources. 

By comparing ●Figure 3.6 with ●Figure 2.6 you can, for example, 

see that cities and transportation corridors have replaced many 

forests of the eastern United States. Maps of land use and/or 

land cover, including those in each of this book’s regional chap-

ters, also depict human activities and impacts—Geography’s 

“human agency”—on the landscape.

The highest biodiversity in the world is found in the tropical 
and subtropical moist broadleaf forest biome. The forests 

of this biome are mainly a thick cover of broadleaf evergreen 

trees, and include the tropical rain forests (the “jungle” of 

popular imagination; see ●Figure 2.7a). It is estimated that as 

many as half of all species on Earth inhabit tropical rain forest 

areas, the largest of which is in the Amazon Basin. In humid 

areas of higher latitudes, where the temperate broadleaf and 
mixed forests biome dominates, broad swathes of deciduous 

forests are peppered with evergreen needle-leaf trees. These 

forests cover much of Europe and the eastern United States 

(see ●Figure 2.7b).

2.2b Biomes
As with climate, scientists have developed a number of ways 

to categorize Earth’s natural communities. This book uses 

the 14 biomes—regions distinguished by their associations of 

climate, fauna, and especially flora, as they are named after 

their dominant vegetation types—developed by the World 

Wide Fund for Nature (World Wildlife Fund, or WWF, well 

known by its panda logo) (see ●Figure 2.6). Temperature and 

precipitation have major influences on the types of vegetation 

found around the world. You may easily see the geographic 

links between climate and vegetation by comparing the maps 

in Figures 2.5 and 2.6. The spatial distributions of climate and 

vegetation types do not overlap perfectly, but there is a high 

degree of correlation in many cases (see Try it: Your Global 

Environmental Counterparts feature). 

As you use Figure 2.6, it is important to keep in mind that 

this map depicts vegetation potential—the flora that would 

dominate in the absence of human activity. It depicts for ex-

ample a vast, unbroken area of temperate broadleaf and mixed 

forest in the eastern United States, but, of course, agriculture 

and urbanization have transformed much of this region. A 

measure of how many natural resources people use to support 

● Figure 2.5 World climates.

THINK CRITICALLY Are Figures 2.4 and 2.5 large-scale or small-scale maps?
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● Figure 2.6 World biomes (natural vegetation) map.

Source: Based on World Wildlife Fund ecoregions data, 1999.

● Figure 2.7a Tropical moist broadleaf forest (tropical rain forest) at 

the ancient Maya site of Tikal, northern Guatemala.
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The tropical and subtropical dry broadleaf forest occurs 

in hot areas with pronounced wet and dry seasons, as in cen-

tral India and parts of mainland Southeast Asia. To conserve 

water during the dry season, tropical deciduous trees drop their 

leaves, just as temperate deciduous trees do before the onset of 

the cold winter (see ●Figure 2.7c). Wooded tropical areas with 

lower amounts of precipitation and more pronounced seasonal 

temperature changes make up the tropical and subtropical 
coniferous forest biome, as found in mountainous regions of 

Mexico and Guatemala (see ●Figure 2.7d). Evergreen trees such 

as conifers are better adapted to poor soils and cool, dry condi-

tions than broadleaf deciduous trees are.

Needle-leaf trees also predominate in the temperate 
coniferous forest biome, which is found in both warm, humid 

coastal climates like the southeastern United States and in 

cooler, drier inland and mountainous regions (see ●Figure 2.7e). 

Farther north, in snowy, cold-winter areas such as Siberia and 

Canada, lie the vast, nearly unbroken tracts of the coniferous 
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