, .
L .Mn TrEE ATy wrE s WAk
W ATERET W GUR R ETE O e
REEXETI" rrn W v i
Ve d W ﬁwg"’f'*gwu'mgl
il Ja n!' nrw wyT ¥ gy
g W gm;!! nmmnmu'mrurl
s N B mw TTE EET N ET N KX

L r’nnu T e o B

- w— L

Chapter 7

The Human Population




Scientists Disagree on Earth’s

Carrying Capacity

Black Death/
3 { Advent of agriculture The Plague

(ca. 8000 BCE) (1348-1350)

Human population size (billions)

2 million 7000 6000 5000 4000 3000 2000 1000 O 1000 2010
Year BCE CE

Figure 7.1
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Stabilize somewhere between 6.8-10.5 billion by 2100



Scientists Disagree on Earth’ s Carrying

Capacity

Food deficit

Food surplus

Human population size

theoretical models of food
supply and population size. RN R g

Years
(a) No significant improvement in agricultural technology

®Population exponential, but

food production is
§ Food surplus
. pop
What eXPIaI n S th e 0 1l0 210 310 4I0 SIO 610 710 SIO 9lO 160
o Years
d Iffe re n C e ? (b) Significant improvement in agricultural technology

Figure 7.2
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© 2012 W. H. Freeman and Company



Factors that Drive Human Population
Growth

Changes in Population Size
Fertility

Life Expectancy

Age Structure

Migration



Changes in Population Size

country.

® Net migration rate- the difference between
immigration and emigration in a give year per
1,000 people in the country.

Inputs that (immigration —P’ Emigration ::ctre:t:ethat
increase iy,

population | Births q % Deaths | population
size f size

Population
size

Figure 7.3
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Growth Rate (r7%)

® r% = new population/old population x 100

® What happens to the population over time
if r is constant and positive!



Changes in Population Size

deaths per 1, OOO 1nd1v1duals per year.
® Global population growth rate =
(CBR- CDR)/ 10
® National population growth rate =

(CBR+ immigration) - (CDR + emigration)/
10

® Doubling time (in years)= 70/ growth rate (%)



Fertility

required to offset the average number of deaths in a
population and for the current population size to
remain stable.

® Replacement level fertility is 2.1 in developed countries

2050

-
N
]

-
o
|

(-]
|

Are the TFRs different

for the min and max
predictions?

R )}
| |

Human population size (billions)
N
1

0 I I I 1 I | I I 1 1
1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100
Year




Fertility

~2.1)

® Developing countries- countries with relatively
low levels of industrialization and income of less
that $3 per person per day. (TFR>2.1)

What happens if TFR <2.]?



Life Expectancy

U.S. averagez]
78 years.

Subsaharan!?

What would
increase life

Life expectancy
(years)

75 and above J i ‘.
l7o-74 , | | expectancy!?
60-69 M Global average:
S50-59 68 years.
Below 50-5.0 L ]

S5
nmental Science
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U.S. rate:

6.6 per 1,000 births

Infant mortality rate
(deaths of children
<1 year of age
per 1,000 live births)

100 or more
50-99
25-49
10-24

Less than 10
No data

Life Expectancy

M Global rate:
L 49 per 1,000 births

Figure 7.6
Environmental Science
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What accounts
for low infant
mortality?

Disease (HIV)
Many old people
= high CDR



Age Structure

country for males and females.

® Asshown in figure 7.8



10 10
5 5
0 0

70 60 50 40 302010 0 O 10 20 30 40 50 60 70 15 12 9 0 3 6 9 11 18
Population size (millions) Population size (millions)
(a) India (b) United States
Male 19050 Female Male 19%0 Female I I

2 a) ltaly
85 85
2 2l
7 7 b) Canad
7 7 ) Canada
60 ‘ 60
55 55 C h .
2 2 c) China

gg ; % §§ d) e

4 =3 =5 1 0 4 70 60 50 40 302010 0 O 10 20 30 40 50 60 70
Population size (milllons) Population size (millions)
(c) Germany (d) China
Figure 7. Which has smallest US — how many
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The Demographic Transition

Phase1  Phase2 Phase3  Phase 4 . - 1 £
ase ase y ase y ase \ Wthh Pyramld fltS?

4 A\Y4

Birth rate Inverted pyramid
House
Pyramid

50

Industrialization
Subsistence/Preindustrial
Affluence & high econ dev
Time Economy & Educ improve

Birth and death rates (per 1,000 people)




The Stages of the Demographic Transition

remain hlgh but death rates decline due to better sanitation,
clean drinking water, increased access to food and goods,
and access to health care.

Phase 3: Stable population growth as the economy and

educational system improves and people have fewer
children.

Phase 4: Declining population growth because the relatively
high level of affluence and economic develop encourage
women to delay having children.



Family Planning

§ @ 6.1 5
Ethiopia F What is a really

Sencoal [T good way to slow
Philippines [ISEEG——— . population growth?
Honduras F

Egypt

B No education

W Secondary or
higher education

I L T T
1 2 3 4 5 6 7 8 9

Total fertility rate

o

Figure 7.12
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The 12 Most Populous Countries in the World

- B Developed countries

< B Developing countries
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Figure 7.13
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The relationship between economic development

and population growth rate for developing

nations.

2 o"‘ o
é 8 — ’f‘ India
omm »’ -
e 7 = .’ o“‘—

9 +»” China
‘a 6 — ¢" -
: —"—. .

© 5 - _anil African
'-g -’ continent
3 47

3

a 3- Other developing
g 2 countries
: 1 e N — o .

== Developed countries

0 I I I | |
1950 1970 1990 2010 2030 2050
Year

Fig.ure 7.14
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total
population in
the year 2050?

How would
you find

%change from
2010 to 20507




Ecological Footprints

50% of US’s
footprint is

Ecological footprint (ha per capita)

= from

2 (i, making our
lm

o@é = STUFF

%
)
2

Figure 7.15
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The IPAT Equation

Earth we can use the IPAT equation:

® Impact= Population X Affluence X Technology

e

L

Figure 7.16a Figure 7.16b

Environmental Science Environmental Science
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What are some
pros and cons for
the environment
of living in urban

Urban populations —

50% of world

Use 75% of
resources

Percentage of people living in urban areas

Developed Developing
countries countries



11.\:18 A1 The 20 largest urban areas in the world

Population (millions)

Rank City, country
1 Tokyo, Japan
2 New York-Newark, United States
3 Mexico City, Mexico
4 Mumbai, India
5 Sao Paulo, Brazil
6 Delhi, India
7 Shanghai, China
8 Kolkata, India
9 Dacca, Bangladesh
10 Buenos Aires, Argentina
11 Los Angeles-Long Beach-Santa Ana, United States
12 Karachi, Pakistan
13 Cairo, Egypt
14 Rio de Janeiro, Brazil
15 Osaka-Kobe, Japan
16 Beijing, China
17 Manila, Philippines
18 Moscow, Russia
19 Istanbul, Turkey
20 Paris, France

35.7
19.0
19.0
19.0
18.9
16.0
15.0
14.8
13.5
12.8
12.5
12.1
11.9
11.8
11.3
11.1
11.1
10.4

10.0
92.90

Source: United Nations Population Division.

Note: Data are from 2007 and contain the areas defined by the United Nations as “urban agglomerations.”

Table 7.1
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The Impact of Affluence

® GDP is made up of consumer spending,
investments, government spending, and exports
minus Imports.

® A countries GDP often correlates with its
pollution levels.



Urban area Shantytowns
A billion may live with out potable water,
adequate housing, sanitation, health care, jobs...

70 LACHE
B:x E:?llnﬁn EN SAN JUAN

Figure 7.19
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Gender Equity and Population Control in
Kerala State (India)...
A Success Story

Unnumbered 7 p197
Environmental Science

(
© 2012 W. H. Freeman and Company



Unnumbered 7 p197b
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What can you tell about this country based
on its Population Pyramid!?

I I I I I I
500 400 300 200 100 O 0 100 200 300 400 500
Population size (thousands)

Multiple Choice 7.5
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Compare A to

Country A

Country B

Male 75 Female
| 80+
70 ~ Male 75 Female
65

60
55
50
45
40
35
30
25
20
15
10
5

0

Population size
Population size

Free-Response 7.2b
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Free-Response 7.2a
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