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FRQ 1.5: Sustainability & Ecology

Why Are Some Actions

Not Sustainable?

LEARNING OQUTCOME 1.4.9
Describe the three pillars of sustainability.

Gecgraphy is distinctive because it encompasses both so-
clal science (human geography) and natural science (phsi-
cal geography), This book focuses on human geography but
doesn't forget that humans are interrelated with Earth's at-
mosphere, land, water, and vegetation, as well as with its
other living creatures,

Geography, Sustainability,
and Resources

A resowrce is a substance in the emvironment that is useful to
people, sonomically and technologically feasible toacoess, and
socially acceptable to wse. Sustainability is the use of Earth's
resourees in ways that ensune their a-val]ahi]itj.r in the fuure.

From the perspective of human geography, nature of-
fers a large menu of resocurces available for people to ase. A
substance is merely part of nature until a society has a use
fiar it, Food,, water, minerals, soil, plants, and animals are ex-
amples of resournces,

Earth’s resources are divided between those that are re
newable and those that are not:

& A remewable resowurce is produced in nature maore
rapldly than it 15 consumed by humans.

* A nonrenewable resource is produced In nature
more slowly than it is consumed by humarns.

Geographers observe that the sustainability of resources is
being damaged by human actions

s Humans deplete nonrenewable resources, such as
petroleunm, natural gas, and coal,

o Humans destroy otherwise renewable resources
through pollution of air, water, and soil.

Geographers also document efforts to improve the sustain-
ability of resources. Recycling paper and plastic, developing
new industrial processes, and protecting farmland from
urban sprawl are examples of practices that contribute wa
mrore sustainable future,

THREE PILLARS OF SUSTAINABILITY

According tothe United Natlons, sustainability rests on three

pillars: environment, soclety, and economy (Figure 1-45).

The 1987 LN, report Our Cowmrar Futiere 1s 8 landmark wiork

in recognizing sustainability as a combination of natural

ard human elements, It is frequently called the Brundtland

Heport, named for the chalr of the Wordd Commission on

Environment and Development, Gro Harlemn Brundtland
former prime minister of Norway,

Sustainability requires cartailing the use of nonrenew-
able pesources and limiting the use of renewable resources
to the level at which the environment can contine to sup
ply them indefindtely. To be sustainable, the amount of tim-
ber cut down in a forest, for exarmple, of the number of fish
rermnaved from a body of water must semain at a level that
dies ot reduce foture supplies.

The Brundtland Beport argues that sustainability can be
achieved only by bringing together environmental protection,
economic growth, and social equity, The report s optimdstic
abaout the possibility of promating environmental protection
at the same time as sconomic growth and social equity.

THE ENVIRONMENT PILLAR. The sustainable use and
maragement of Earth's natural resources to meet human
needs such as fiood, medicine, and recpeation is conservation,
Renewable resources such as trees and wildlife are conserved
If they are consumed at a less rmpid ate than they can be
replaced. Nonrenewable resources such as petroleum and
coal are conserved if we use less boday in order to maintain
more for future generations (Pigure 1-46a).

Ciomservatlon differs from preservation, which is the
maintenance of resources in their present condition, withas
little human impact as possible. Preservation takes the view
that the value of nature does not derive from human need:
ard inberests but from the fact that every plant and animal
living on Earth has a right to exist and should be preserved,
regandless of the cost. Preservation does not regard nature
as a resource for human use. In contmast, conservation is
compatible with development but only If natural resources
are utilized in a careful rather than wasteful manner.

THE SOCIETY PILLAR. Homans need shelter, food, and
clothing to survive, so they make use of rescurces to meet
these needs. Homes can be built of grass, wood, mud, stone,
or brick. Food can be consumed by harvesting grains, Fruit,
and vegetables or by eating the flesh of fish, cattle, and pigs.
Clothing can be made from harvesting cotton, removing
skins from animals, or turning petroleum into polyester.

Consumer choices can support sustainability when
people embrace it as a value, For exampie, a consumer
might prefer clothing made of natural or recycled materials
to clothing made directly from petroieum products. They
can also choose products that benefit people living in a par-
ticular place {Figure 1-46b). Soclety’s values are the hasis for
choosing which resounces to use.
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THE ECONOMY PILLAR. Natural resources acquire a mon-
etary value through exchange in a marketplace (Figure 1-460).
In a market economy, supply and demand are the principal
factors that detes mine affordability. The greater the supply, the
lower the price; the greater the demand, the higher the price.
Consutmers will pay more for a commeodity if they strongly de-
sire it than If they have only a moderate desire, However, ge-
ographers observe that some goods do not reflect their actual
environmental costs, For exammple, motorists sitting in a traffic
jam do not have to pay a fee for the relatively high level of pal-
lution their vehicles are emitting into the atmosphere.

The price of a resource depends on a society's techno-
logical ability to obtain it and to adapt it to that society's
purposes, Earth has many substances that we do not use
today because we lack the means to extract them or the
knowledge of how to use them. Things that might become
resources in the near future are potential resources.

Sustainability and Earth’s
Physical Systems

LEARNING OUTCOME 1.4.2
Describe Earth’s three abiotic physical systems

Geographers classify natural resources as part of four inter-
related systems. These four physical systems are classified
as either biotic or abiotic. A biotic system is composed of
living organisms. An ablotic system is composed of non-
living or inorganic matter. Three of Earth’s four systems are
abiotic:

* The atmosphere: A thin layer of gases surrounding
Earth.
» The hydrosphere: All of the water on and near
Earth's surface.
» The lithosphere: Farth's crust and a portion of upper
mantle directly below the crust.
One of the four systems Is blotic:

» Thebiesphere: All living organisms on Earth, including
plants and animals, as well as microorganisms.
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The names of the four spheres are derived from the Greek
words for “air” (atmo), “water” (hydro), “stone” (litho), and
“life” (bio).

ATMOSPHERE, A thin layer of gases surrounds Earth atan
altitude up to 480 kilometers (300 miles). Pure dry air in the
lower atmosphere contains approximately 78 percent nitro-
gen, 21 percent oxygen, 0.9 percent argon, 0.036 percent
carbon dioxide, and 0.064 percent other gases (measured by
volume). As atmospheric gases are held to Earth by gravity,
presaure it created. Variations in air pressure from one loca-
thon to another are responsibile for producing such weather
features as wind blowing, storms brewing, and rain falling
The long-term average weather condition at a partioe .
lar kocation is climate. Geographers frequently classify
climates according to a system developed by German cli-
matologist Viadimir Kdppen, The modified Koppen system
divides the world into flve main climate regions that are
identified by the letters A through E, as well as by names:

s A: Humid low-latitude climates,
B: Dry climates,

= Warm mid-latitude ¢limates.
¥ Cold mid-latitude climates.
E: Polar climates,

The modified Képpen system divides the five maln cli-
mate regions into several subtypes (Figure 1-47). For all but
the B climate, the basis for the subdivision is the amount of
precipitation and the season in which it falls. For the B cli-
mate, subdivision is made on the basis of temperature and
precipitation. In addition, “H" denotes highland areas in
which climates are cold due to elevation, or local climate
variations that are too great to show on the map,

Humins have a limited tolerance for extreme temmpera-
ture and p levels and thus aveid living in places
that are too hot, too cold, too wet, or too dry. Compare the
map of global climate to the distribution of population
in Figure 2-4. Relatively few people live in the Dry (B) ana
Polar (E) climate reglons, or in the Highlands.

HYDROSPHERE. Water exdsts in liquid form in oceans, lakes,
and rivers, as well as groundwater in soll and rock. It can also
exist as water vapor in the atmosphere and as ice in glaciers.
Over 97 percent of the world's water is in the oceans. The
oceans supply the atmoesphere with water vapor,
which returns o Earth's surface as precipita-
tion, the most iImportant source of fresh
water. Consumption of water Is es-
sential for the survival of plants
and animals, and a large quan-
tity and variety of plants and
animals live in it. Because
water gains and loses heat
relatively slowly, it also mod-
erates  seasonal  tempera-
ture extremes over much of
Earth's surface.

« FIGURE 147 CLIMATE

( REGIONS Geographers
- frequently dassify global
climates according to a system
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.~ The climate of a particular location influences human
activities, espedally production of the food needed to sur-
vive, People in parts of the A climate region, especially
souttmwestern Indla, Bangladesh, and the Myvanmar {Burma)
coast, anxiously await the annual monsoon rain, which
is essential for successful agricultune and provides nearly
80 percent of India’s water supply (Figure 1-48). For most
of the year, the region receives dry, somewhat cool alr from
the northeast. In June, the wind direction suddenly shifts,
bringing moist, warm, southwesterly ale, known as the
maonseon, from the Indlan Ocean. The monsoon rain lasts
until September. In years when the monsoon rain is delayed
or fails to arrive—in recent decades, at least one-fourth of
the time—agricultural output falls, and famine threatens
in the countries of South Asia, where neariy 20 percent of
the world's people live. The monscon rain is so iImportant
in India that the words for "year,” “rain,” and “rainy season”
are identical in many local languages.

LITHOSPHERE. Earth is composed of concentric spheres.
The core Is a dense, metallic sphere about 3,500 klometers
(2,200 miles) in radius, Surrounding the core is & mantle
about 2,900 kilometers (1,800 miles) thick, The crust Is a
thin, brittle outer shell & to 40 kilometers (5 to 25 miles)
thick. The lithosphere encompasses the crust, a portion
of the mantle extending down to about 70 kilometers
A5 miles), Powerful forces deep within Earth bend and
break the crust to form mountain chains and shape the
crust to form continents and ocean basins,

Earth's surface features, or landforms, vary from rela-
tively flat to mountainous, Geographers find that the study
of Earth’s landforms—a science known as geomorphology
helps explain the distribution of people and the choice of
economic acthvitles at different locations. People prefer liv.
ing on flatter land, which generally is better suited for agri-
culture. Great concentrations of people and activities in hilly
Areds may requine extensive effort o modify the landscape.

Topographic maps, published for the United States by
the U.5. Geologlical Survey (USGS), show details of physical
features, such as bodies of water, forests, mountains, val-
leys, and wetlands. They also show cultural features, such
a% buildings, roads, parks, farms, and dams. “Topos™ are
used by engineers, hikers, hunters, people seeking home
sites, and anyone who really wants o see the lay of the land
(Figure 1-49). The brown lines on the map are contour lines
that show the elevation of any location. Lines are further
apart in flatber areas and closer together in hilly areas.

Geography, Sustainability,
and Ecology

LEARNING QUTCOME 1.4.3
Explain how the blosphere interacts with abiotic
systems.

Date: Period:

Modern technology has altered the historic relationship
between people and the environment. People are now the
mast important &gents of change on Earth, and they can
maodify the environment to a greater extent than in the
past. Geographers are concerned that people sometimes
use modern technology to modify the environment insen-
sitively. Human actions can deplete scarce environmental
resouirces, destroy irreplaceable resources, and use resources
ineffictently.

ECOLOGY AND THE BIOSPHERE

The fourth natural resource system, the biosphere, en-
compasses all of Earth's living organisms, Because living
organisms cannot exist except through interaction with
the surrounding physical environment, the biosphere
also includes portions of the three ablotic systems mear
Earth's surface, Living organisms in the bissphere inter-
act with each of the three abiotic systems. For example,
a piece of soil may comprise mineral material from the
lithosphere, moisture from the hydrosphere, pockets of
alr from the atmosphere; and plant and insect matter
from the blosphere.

Most of the living organisms Interact within the top
3 meters (10 feet) of the lithosphers, the top 200 meters
(650 feet) of the hydrosphere, and the lowest 30 meters
(100 feet) of the atmosphere:

» The lithosphere is where most plants and animals live
and where they obtain food and shelter.

» The hydrosphere provides water to drink and physical
support for agquatic 1ife.

» Theatmosphere provides the alr for animals to breathe
and protects them from the Sun's rays.

A group of living organisms and the abiotic spheres with
which they interact is an ecosystem (Figure 1-50). The sci-
entific study of ecosysterns is ecology. Ecologists study in-
terrelationships between living organisms and the three
abiotic enwironments, as well as Interrelationships armong
the various living crganisms in the biosphere.

Human pecgraphers are especially interested in ecosys-
temns involving the interaction of humans with the rest of
the blosphere and the three abiotic spheres:

= 1f the atmosphere contains pollutants, or its axygen
level is reducid, humans have trouble breathing.

5 Without water in the hydrosphers, humans waste away
and die.
» Astable lithosphere provides humans with materlals

fior buildings and fuel for energy.
» The rest of the bicsphere provides humans with food.

Human actions are sustainable if they preserve and con-
serve elements of the four spheres and unsustainable if the
canse destruction. For example, Buman actions contribube
to the destriction of soil, the material that forms on Earth's
surface at the thin interface between the air and the rocks.
Twn sustainability issues arise from the destruction of soil:
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# Erosion. Ercsion oceurs when sofl washes away o the
rain or blows away In the wind. Farmers contribute to
erpsion by making inappropriate chojces. To reduce
erosion, farmers can avold steep slopes, plow less, and
plant crops whose roots help bind the soil.

« Deplation of nutrients. 5oil contains the nutrients
necessary for successful growth of plants, including
those that are useful to humans. Nutrients are depleted
when plants withdraw more nutrients than natural
processes can replace. Bach type of plant withdraws
certaln nutrients from the sodl and restores others. To
minimize depletion, farmers can plant different crops
from one year to the next so that the land remains
productive over the long term.

CULTURAL ECOLOGY: INTEGRATING
CULTURE AND ECOLOGY

Human geographers are especially interested in the fact
that different cultural groups modify the four spheres in
distinctive ways, The geographic study of human-envinon

ment relationships s known as caltural ecology. The
roots of cultural ecology reach back more than 200 years,
to an era when early sclentists traveled the globe, observing
how people lived in different environments.

ENVIRONMENTAL DETERMINISM. Fioneering nine-
teenth-ocen (GeTmman phers  Alexander  won
‘{umboldt (1769-1859) and Carl Ritter (1779-1859) belleved
rihat the physical environment caused social development, an
approgch called environmental determinism. According
to Humboldt and Ritter, humar geographers should apply
laws from the natural sciences to understanding relationships
between the physical environment and human actions. They
arguid that the scentific study of soclal and natural processes
is furdarmentally the same, Natural scientists have made miore
progress informulating general Laws than have social scientists,
50 an important goal of human geographers is to discover
general laws, Humboldt and Ritter urged hurman geographers
to adopt the methods of sclentific inquiry used by natural
sciemiists.

Other influential gecgraphers adopted environmen-
tal determinism in the late nineteenth and early twentieth
centurles, Friedrich Ratzel (1544-1904) amd his American
student Ellen Chorehill Semple ([863-1932) claimed that
geography was the study of the influences of the natural en-
vironment on people.

Another early American geographer, Ellsworth Hun-
tington {1876-1947), argued that climate was a major
determinant of avilization. For instance, according to Hun-
tington, the temperate climate of maritime northwestern
Europe prodoced greater human efficlency, as measured
by better health conditions, lower death rates, and higher
standards of living.

POSSIBILISM, To explain relationships between human
activities and the physical environment, modern geogra-
phers reject environmental determinism in favor of pos-
sibilism, According to possibilism, the prysical environ-
ment may limit some human actions, but people have the
ability to adjust to their environment, People can choose a

Date: Period:

course of action from many alternatives in the physical en-
wironment.

For exampie, the climate of any location influences
human activities, especially food production. From one
generation to the next, people learn that different crops
thrive in different climates—rice requires plentiful water,
whereas wheat survives on limited moisture and actu-
ally grows poorly in very wet environments. On the other
hand, wheat is more likely than rice to be grown success-
fully in colder climates. Thus, under possibilism, people
can choose the crops they grow and et be compatible with
thelr environment,

LSome human impacts on the emdronment are hated on
deep-seated cultural values. Why do we plant our front yard
with grass, water it to make it grow, mow it to keep it from
growing tall, and impose fines on those who fail to mow
often encugh? Why not let dandelions of wildflowers grow
instead (Figure 1-51)7 Why does one group of people con-
sume the fruit from deciduous trees and chop down the co-
nifers for building materials;, whereas another group chops
down the deciduous trees for furniture while preserving
the conifers as rellgiows symbols? Are some of these actions
maore sustainable than others?

A pecple’s level ol wealth can also influence its attitude
toward modifying the environment. A farmer whao pos-
sesses a tractor may regard a hilly piece of land as an obsta-
cle to avold, but a poor farmer with a8 hos may regard hilly
land as the only opportunity to produce food for survival
through hand cultivation.

POSSIBILISM AND SUSTAINABILITY. Human geopgra-
phers use the cultural mﬂ]ng}l, of human-environment,
approach to understand whether particalar patterns and
processes are sustainable, For example, world population
growth is a problem if the number of people excesds the
capacity of the physical environment to produce food.
However, people can adjust to the capacity of the physical
environment by controlling their numbers, adopting new
technology, consuming different foods, migrating to new
locations, and taking other actions.

The physical environment is not always the most sig-
nificant factor in human decistons. People can fashion a
landscape by superimposing new forms on the physical
environment. For example, the critical factor in selecting
a site for a cotton textile factory is not proximity to a place
where cotton 1s grown. A more important factor in select-
ing a sultable location is access to a supply of low-cost
labor. Economic systems, political structures, living ar-
rangements, religious practices, and human activities can
produce distinctive landscapes that do not stem primar.
ily from distinctive physical features. The geographer's job
is to sort out the associations among various spclal chag-
acteristics, each of which is uniguely distributed across
Earth's surface,
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AP© HUMAN GEOGRAPHY  -- SECTION Il - Time—25 minutes ---  Percent of total score—100

Directions: You have 25 minutes to answer the free response portion. It is suggested that you take 5 minutes of this time to plan
and outline each answer. While a formal essay is not required, it is not enough to answer a question by merely listing facts.
lllustrate your answers with substantive geographic examples where appropriate. Be sure to number each of your answers,
including individual parts, in this booklet as the questions are numbered below

1. Geography is distinctive because it encompasses both social science (human geography) and a natural
science (physical geography).

HINT: None of these should be answered in a few sentences

A. Explain the concept of sustainability and how it relates to humans.
B. Describe the three abiotic physical systems of Earth.
C. Explain the difference between environmental determinism and possibilism.



