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8.1 Human population
dynamics

Significant ideas:
A variety of models and indicators are employed to quantify human population dynamics.

Human population growth rates are impacted by a complex range of changing factors.
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Quantifying Population Dynamics ‘ .

1. Define the following terms:
Crude Birth Rafe {CBR)
The ourorer o ks Pt YO0, ROPE... SNer o Ay2ad
Crude Death Rate (CDR)

e mambey of . Clecths P MU0 DL OIEH O NEON

= Ldeath= /popuuatven. ). X 1000 .

Natural Increase Rate (NIR)

The. xode ok hurreun  Grovwth Clo Chouegz ) . N
o= (PR - CDR). IO dvcled. Loy o de. gl A
Total Fertility Rate (TFR)
~IThe aieaxg nurmres . binks @ womran hes i ner hleheoe
Doubling Time (DT)

2. Look at the data for the nation below and answer the questions. Assume that there is no
immigration or emigration.

Country Profile - 2010 data

Population 5000 000

Births per year 30 000

Deaths per year 10 000
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Calculate the following and show your working where appropriate:
i) The crude birth rate (CBR).

BR = (birtho/populchon) x 1000

= (30000 Js oo poo) X OO0
= (G

CBR= & bifre perv 1000

ii) The crude death rate (CDR).

= (1000 /S oo o) % V'Coo

= 2.

CDR= 2decthe per 1coD
iii} The natural increase rate (NIR).

NIR = (CBR- cpR) /10
= (b ~-2) /10
= Ol

NIR= ©.1%k por NP
iv) In which year will the population be 10 000 0002 (Think about “doubling time”)

DT = =*0/NiK
= FO /oy

= l_:‘.5 Year: .‘—:‘5 \)@CM'Z') g ) .

Jeuble popwiahan B3

a) Explain the term "replacement fertility”

ey .ome gererahon. so. e reotk wﬁ%awm\\gmfhnon

ChR = (decih/popwheihan) ¥ 1oo0

T LKL 2. O fjh‘ﬁ~~ Q) Umilden. per women.. for oot Counbae@=s
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b) Replacement fertility is higher than 2. State why this is.

Dot ol Onlelren | sundive. . o ot ondh . ardhu v \rqnmducx.

c) Replacement fertility is about 2.16 in LEDCs, but only 2.03 in MEDCs. Explain this
difference.

e MEDC o o Chalad, 5. roxie. . hui,ﬁ o muanave. o aexdulhood dase.
~fo. beter. owess Yo healh cove, (o8 owa educaihon . By LOmparison
o Chakalren  dag. an. LEDCs ound do ot recte bk Yo cdutthosd . oo the

Chumneer of | Chadglren boo rmoves e mgher e achene. re facieroent &/n..\t‘r_j yed i
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Population Growth

1. The diagram below shows the change in world population over about the past 2000 years

RSV RRE S X

Population

R #33 a8 w5 EE RO RN en e

Year

Graph 1.1

World population growth 200AD to 2017 (Source: Worldometers)

a) Describe the data

e dotal hurean - populativon . hes. stewed. baloie I biihon for mosh of

fschiolonc . Broma dne. 18002 w2020 dhe _popuwterbon howo. DN

b) Thomas Malthus (1766 — 1834) believed that food production only increased at a linear
rate, but human population can increase faster than this. Explain the consequences on
the future of the human population if Malthusian theory is accurate.

G IO e A O o BV Wik Hechnoenbad. Forceoing  =Oluhons, tinere.

“hurcan. populanon.  Camying coypauia foc (ood proctuchon vt gravoth

® A Nixon 2017

ScienceSauceOnline.com




c) Esther Boserup {1910-1999) believed that an increase in population would result in an
increase in food production, because we humans would recognize the necessity to
provide more, and use new technologies to meet the demand. Explain the
conseguences on the future of the human population if Boserup's theory is accurate.

LThere o o, hwxl&jc,o\pu et by ﬁgcmpmw\wx A sz Y@Ll .

- Cownging....Conpoat.. Fechnadcgy Al bnd neas. weungs. de. bunel
oot oundd e poputenhacon.. LA orEinue. e B ST VS

d) In your opinion, how will the humon populahon chonge in ’rhe fm‘ure2 Jushfy your
U response and try to be specific - : S

- The  popudanan SMVﬁNro&L W:up{a%:au ”n\e%om}ﬁévhhjmm o
Spaost . Lodnhies oo chinoppedt. Prormn 8 Ne 200 50 MEU The ;y?m%—czﬁe

_oF poop\ &wimj..,, W X e, Pcw/{w, A mc,rm:s@ IO O INTH. (AT

dronsiheon Gom  LERCs ¥ MERCs  Hrus herd  of. decreaming TER continues |

e o aveo hithrg  reore plarsieuny. bowrcomes  aunal. hraihng Senihor=.

L., MA Covmnoe. e, e POPAULedvOn Bmwﬂx e p\cﬂﬁau o Ben b2ty

—advaineess. in. SechndCgp. Hrere. one Lo 2 S0 (S SKIANCE.

eaf:rgahwoﬁer fe e =end

2. Describe the consequences of exponential population growth. Use the headings to guide
your answer,

Resource requirements

AN ICAERDE.  exporen oy
Llatnese  nelude. | wocdiid,  ood. Laovwnd [ }ma—:smﬁwxt,c,g,-f:i“c_u,,}%x,wﬁi,),.m,W.M,W

Waste

Ll adh PICSULLE. PO L. WIORIAL-.. RTINS IO ..o She poliuihor..
Living standard expectations

L PeOE.. oumhne s odé ~}~m&m:>‘n“w:zm§}9, Frora, LEDCs Y MEDCs =o .. .
hviomgy Stavncloud LA pett b, OIRC. INCAEATACE) .
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nation in a given year.

Population Pyramids

1. The data in the table below shows the population with respect to age and gender for a

Age

Female

Male

fo 90

500

500

1
1 1o 80

3500

3500

8
7
61 1070

7000

7000

51 to 60

8700

8700

4] 1o 50. | ..

9000 - .

9000 - e e

31 to 40

8700

8700

2110 30

2500

9500

111020

%000

%000

Oto 10

7000

7000

a) Present this information on population pyramid below.

2
ek

o

i ‘ H

- Ly = e T
£ £ ; ; 3.

2., 3 1 e

popukahon 10 drousands

b) Based on the graph, what can-yeucenclude about this population's...
i) birth rate?

LDecreasng. . 0-10_age growe. sonalier. Anan . oYhers

i) death rate?

...... Low - recr Yelitical =des
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Look at the population pyramid below for a different population.

890
T80
fiHT0
511 60
Hha0
W40

21t 30

im0

Q10

&

& Femnale

Male

Age Cafegory

Population |«
c) Compare this population with the one presented in question 1 a)
Previovws ore  MEDC - lovo. bith yoe, towe death yole. o dechenoeg o

~populoshon 0. otage.. H=2 . of . DT
Tihis pyreuond. repreaento o LEDC, higber bifch yous. aind. hgher deotn .

rote Lotc:z,,p::ld@—“cf—p\,{m\,mxcéb Slage... 2% of. 1 STRA L
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The Demographic Transition Model and Age/Sex Pyramids

1. Complete table below to summarize the demographic transition model. Briefly explain the
changes in birth rate, death rate, and population:

Stage 1: High stationary
Birth rate:

Population pyramid:

A M A 45
- Deathrate- - e s o ; ‘
£ hS
O £ 5
< v At
Hl\f‘)}}\ /; \\
/ ",

Population change: T N
e N
LLISToRE. -
Males Pop. {%) Females

Stage 2: Early expanding
Birth rate:

Population pyramid:

_— “"\\C&}\! // Y
= SN
. wmw(wz’,..w ,,N‘”“\.,zlmw,“m,w.mwés
Death rate o 7 AN
o))
e <

: ) o o o s o o o S e | )

Population change:

Males Pop. (%)

Females

Stage 3: Late Expanding
Birth rate:

F.Bh : e

Death rate

Population change:

Population pyramid:

s e e wew wee e o bie ot by

Age

P VTN T

Males Pop. (%)

Females
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Stage 4: Low stalionary Population pyramid:

Birth rate: ]

Age

Death rate

R VN R ..Wmmx}5

Population change:

: R ~~ ‘Males © " ‘Pop.{%)" - - Females | -

2. The original demographic transition model had only four stages more recently a fifth stage
has been proposed.

Summarise the fifth stage of the demographic fransition model.

Note: there is more than one possible answer as different suggestions exist as to what the fifth stage is. If
you use further research, remember o cite your source.

3. Discuss the limitations and criticisms of the demographic fransition model.

BOPCE ... SID s SOy LAY DO afleted by W of . iYL

‘‘‘‘‘ It how. been . WLO\/éﬁg;{ o eXbenpolohryg Hne Eurgeon madel waid idle
Useliuw d&agrmsm :u’c dissplan=. MUl e Wepiex.. potiesn o=
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1. Explain how the following factors influence the average family size of a nation:

Infant/childhood mortality rates

~hghinfoue Jehilahood | monal vy rodes . Wil Comee puopas Yo hawe
eraore. CUnadven. e errsure e . Coun Sunive .t adultbhaed

The need for care-giving in old age

~docwe. roore . Cad i, G0, oun IS AEANLL-... POV ica. (o Aoeir O\ AL

Children as workers

Ty o@rlm T A = e "Dzm{ua, LA Nowe  rocra.. . Clalolre s, he

provice. _¥ne.  manual.. Aodoour . heecled

Status of women

Availabililty and cost of contraception

dE oo ephon s avulabie  ona oftoaicudd. . (aTorren. A

2. Explain how the following measures can act to reduce family size:

Education

TE  woormen GO hg%thzxﬂorumwéarmam*%woéwncLuaAq}\cnvmj

NSNSV 727 n W W) f)};JNm 2D O AT 20

Make confraceptives available

VIR Lomiean aig{))‘\f(om = rede.  Oxeilabie COAYONETS.. LMD Qhamw‘}d‘:ﬁﬁcp

?\ﬂ(’(nﬁ CUnaalakaezn . olrta. Ok BN OIS

Improved health care e e ]

. we.)mup\ms L T VRGN <V 1= ‘fx?\/\‘é.;..,,a:\,x%/ﬁw CladdAress,
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3. Using the bubble diagrams below, summarise the national and international policies that can
be used to reduce and increase population growth rates.

o RN ~

socia) releiro- educalryg  Wwoven & ploce
Hrermn 0 e v lone rofher ran haone
gwing e Ivnercion. nolepanatent e

Grewer acte=s 3o

ShonEon Policies that may.
reduce
population growth
rates

echuc oo hoTraks.

Uvbcmzaohon o MY{‘S/ g =Cherme= =0 powents do nor
~derci e he orcouder N L Nneecd Yo veda e Chaidlrem o
Ufloear cureoes | p’rO\"\df. S UOE.
NoeOmes taxe
for addihonar O ldirem
o Unweaiss ONE. Chud F@);%

Agricuiiml develdpeent
. Irnprovesd publc heatth arcl
Gereows  powenial herelu= | roivon o o o
- bonus | inwreonvaest
recder e iy Jpaiermity lecuw ~ Policies that may
- I increase

population growth
rates’

\\& Lonenhg Wuore T o
Gy InUrRyem ond

My oo cahvom |
s * fvee echucahom
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o illegoi

© A Nixon 2017

ScienceSauceOnline.com

12



