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In St 1. there is a state of balance and so we
n lst L)
have an undisturbed polar front,
with time, a disturbance along the front may

create a bulge or wave as shown in Stage 2, and
rops at the tp of the wave
air pressure d

The low pressure so formed Is characterised

by a closed system of isobars, and since the
<tem shown in Figure 1.1 is found In the

southern hemisphere, a clockwise circulation of
winds blowing around the centre of the system is
created as shown in Stage 3, Once matured, the
whole system begins to move from west to east.
At this stage, separate fronts are created, As the
gropical alr moves, it rises over the cold polar air,
creating a warm front marked W. At the rear of
this front there Is a section or wedge of tropical
warm air masses called a warm sector (S). As the
cold air pushes the warm air in the warm sector,
it forces itself underneath the warm air, creating a
cold front, marked C in Figure 1.2.

Feature S, the warm sect, IS ase
with clear skies and warm, fy,, Wi .u}l.‘ ‘
conditions. Feature C is the old from, '
front, cold alr undercuts and forces
to form clouds of great vertjcy) , Xte rlll"
cumulonimbus clouds that ar. 1530cLs,
short-lived thunderstorms. A the cat .
passes, there Is very cold and o, " .'

As the depression moves from w.., ,
cold front Is moving faster thay, 1,
(think of the hands of a watch), 4,4
front catches up with the warm 6,
an occlusion,

The distance between A and B |y, |
can range from a few kilometres to o, g
1 000 km, and the warm sector can b, |
80 km.

Figure 1.3 shows the occluded frop,
4. The occluded front occurs when th,
catches up with the warm front and
air forces the warm air upwards. The w;
sector is no longer in contact with the g
The occluded front is associated with o -
conditions, which brings cold weather a5
continuous rainfall due to the combinati.
cumulonimbus and nimbostratus clouds

Warm air
s

Scanned by CamScanner



Scanned by CamScanner



pheres, frontal system® or
inboth T sand sl TheY 0 from
force Is the global
cach hemisphere. 10

frontal systems
s the winter

sharp drops In
swaziland
very well developed, 1O

Zimbabwe a3 well. Over the southern parts of
south Africa and Lesotho, rain and snow on the
mountains come from the passing of cold fronts.

Figure 1.4 A well developed cold front passes o ..
southern Africa, leading to a drop in temperat L.
over Zimbabwe i

A -"F*‘!’W#* S
e

ring the winter
ave experiencec

cord a one- or
or this, you
r you think 2

Scanned by CamScanner



Scanned by CamScanner



Figure 1.7 Areas where tropical cyclones occur and the directions they follow

d write some notes o
| cyclones on peoples
at have occurred

d climate is very
may try to chan
fit. More often.

the weather an’ i
the following "
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1t ' : Mw!nd action
| with landform development
| mt of volcanoes, earthquake flooding 4

1d mass wasting,

R m m most lmmnan‘ agt’m of €10510N In 1f"1r a. We will

look at how rivers erode, transport
their loads to create landforms.

and dl.‘pfﬂ.n

N

land ends up in
of their energy Seasonal flow of rivers

i they flow.  Almost all of southern Africa, including
ediment and Zimbabwe, receives its rain during the summer
: months. Large rivers, or rivers which get their
water from distant sources with all year round
rain, may flow all year round. However, many

<
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| a) Plan view

b) Block diagram view

Figure 2.9 a) Centripetal drainage pattern and
b) centripetal drainage on a caldera

Trellis or trellised drainage
Trellis drainage forms where streams join one
another at right angles, as shown in Figure 2.10.

| General direction
! of slope

Consequent/main stream . Hard rock
Subsequent/tributary . Soft rock

Figure 2.10 Trellis drainage pattern

_“. qulc 2: Landforms and I'Bndseapepmmgg

trellls drainage develops in areas of alternate harq
and soft rock, The main stream or consequent,
shown in Figure 2.10, follows the initial directio,
of the slope. The subsequents or tributaries then
develop along the soft rock to join the main strey,,
at right angles, The tributaries are in turn joined
by other tributaries, also at more or less right
angles. Streams that flow against the general dip
of rock strata are termed obsequent streams. Trell)
drainage is found in the ( himanimani mountain
where It has been governed by alternate bands of
softer schists and hard quartzite. Other condition
for the development of trellis drainage are:

« fault lines or rectangular joints

¢ eroded fold mountain areas

« headward erosion by streams.

[t is important to note that faulting can cause
nearly all streams to join at right angles leading to
rectangular drainage.

Parallel drainage

Figure 2.11 shows the south bank tributaries of the
Zambezi, in the Zambezi National Park area, that
flow more or less parallel to each other. Parallel
drainage, in this case, has been encouraged by the
gentle slope leading to the Zambezi River.

ZAMBIA

Zarnbezi River

o d Approximate scale
1:310 000

Figure 2.11 Parallel drainage, Zambezi National Park

|

i

Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner
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Figure 2.17 Types of river load and how they are transported

Activity 3
Fill in the missing words using information from Figure 2.17
1. When water dissolves rock, it carries the material in ‘ whichmak
| |oad. The undissolved material carried within the body of moving Watér is ;ema es up the dislsolved
oo lloaAd;

Small stones and pebbles are carried along in a series of hops and jumps by a process termed
e

. largermaterials, such as rocks, small boulders and logs, which are too heavy to carry

| insuspension, consti?ute the or load. These materials are either turned
l along over and over in a process called , or dragged along through the process of
! or

River erosion

The removal of material by rivers becomes possible
when the water has overcome friction and is
flowing. In other words, erosion is possible due to

excess energy over and above that used to overcome
friction and carry the stream load. The erosion
occurs in three directions (Figure 2.18)

¢) Lateral erosion occurs in the

|
| 2) Headward erosion occurs b) Vertical erosion occurs
in the upper course middle and lower courses

in the upper course
i . .
River & Nil<— Croular Former «—— Widening ———>
extends I W), depression position A5
upwards % 1 due to
- undercutting
Former____’r’ '/ and collapse
po l : haped valley e
QOpen V-or U-shap g N
i o ¢ | hb
2 | S
L
Wh
H‘-___-__"_———
Figu
re =9 , :
2.18 Directions of river erosion e processes
. 2. Landforms and lan
e 2
\

~
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. Leames « [
o : 15 encounter more friction due

aused by protruding

: ot
channels 1 itines, This means such
e i

: CHIECTEY 1O erixc e
{1, o rowd ..n‘tn‘m'.lnul
e85 frice | I Hrse streams encounter
TORDY I o
mooth, 11 s the bani vand bed are
1S means sucl
eNeIgy 1o erod ICh channels have maori

incl 1|.1||.pus1

‘.\‘\i\ 1

(|

B <I|| our | WO
F )

hape |In Cro action 1|1l'|||
I '
1ch and \"“‘»"I courses hav
U5 11AVE THore energy
and H.III'.|JU|1 o

s inte Vv, A%
rplay, as occurs in nature,

Lo erode
I'he approach used above

el (a) has less encrgy than channel (b). The
Y the factors work in

ASSUImIe:

vall, wetted perimeter/cross sectional lependentl I
endently, which

er has a s

i 1S 1 :
\-‘.-_'_'\".‘u Ihis means it t'\|‘l'1!t'11n'\ less friction and il 3 in Dature

I'he conclusion that the

: . upper co .
o energy is lost in overcoming this. Therefore, as Pl Wise ofa river has less energy explains

e why m -
"~ < channel shape is concerned, channel (b) has y most of the fluvial or river features found

fa
more energy compared to channel (a).

[he NATTOW and deep channels represented by

in this par ari
e l[ art of a river show the dominance of
‘rtical erosi i i
: % erosion. The middle and the lower courses
ol a rive ! ' i f
é er show the dominance of lateral erosion

channel (b) are typical of upper-course streams, I
recause they have more energy

and the wide and shallow channels represented by

channel (a) are typical of middle- and lower-course Cha icti fri
! > racteristics ot rive
r valleys

streams.
: River valleys can be studie . -
e Asfaras channel shape i cross-section is First ”‘ kf a: b; studied from two perspectives.
irst, the long profile, which i et :
concerned, upper-course streams have more alorig kel L’S _ml" which i5 the cross-section
e length of the river { 50
energy to erode banks and bed, and transport their ' 8 yives STOfERE SO
) _ ‘ the mouth. Second, the short profile, which is the
load, compared to the middle and lower courses. i . ;
cross-section across the river valley from crest line
Channel roughness through the channel to crest line. This is commonly
" called the river valley. Refer to Figure 2. 1, which
Look at Figure 2.20 below. : 5_ Figure 2.21, ¥ hfc
shows the relationship between the short profile

and the channel. The channel is within the river
valley. While there is only one long profile of
the river, the short profiles are infinite since they
fffi?;ﬂ.i e present cross-sections across any point of thfz river

: valley. Figure 2,21 shows the general changes in the
Jong and short profile of rivers.

Short profiles tend to changeé ‘from Vl-shap.ed

valleys to open-wide valleys with increasing d;t]ance
from the source Of neadwaters to the mouth. The

long profile shows a concave slope that is Steep;l; in
the headwater area, becoming gentler towards .e

: i Jowest point t0 which a
Jevel is the usual

a)

L W Table 2.1 ver as shown i
Figure 2.20 Channel roughness: a) typica rough ree major sections of 3T
UpDer-course stream and b) typical middle- and S
lower-cour nd landscap® e
se streams .5, Landforms @
SEIER

Scanned by CamScanner



Scanned by CamScanner



Foam/froth

I |,|L|r currents
or eddies

SIMOl »1}1 *n-ul

glower moving layer due to fiction

) b) Uneven/rough bed

Eigure 2.22 a) Lammar;’iayeled flow and b) turbulent/disturbed flow

nterlocking spurs Narrow steep-sided vall
since the discharge in the upper reaches is small, Water flowing in small vol ey's '
streams avoid obstacles and follow areas of softer areas erodes vertically. In 1;::::“ o
rock with the least resistance. The course of the rivers often carry coarse bed laacip(:sc: 1[1;59;1:“‘:1
river will twist and turn resulting in interlocking river valley is steep sided and V-st;aped assrht;v:rne
spurs as shown in Figure 293 in Figure 2.24.

Winding river

Steep sides
due to little
\ateral erosion

Deepening greater
than widening

Figure 2.24 V-shaped valley

Gorges

Gorges are river valley

s bounded by more or less
K walls due t0 severe
erosion. In the

Figure 2.23 Interlocking spurs

| The conditions for the formation of interlocking
spurs include:
* fast-flowing water
*  limited discharge off slopes
* occurrence of weak and resistant areas of rock
l (different rock types).
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2. a Describe the scene inp

m
L

hotos AtoC (Figure 2.28) an dth
O

. <!
wn in P 3
B falls sh© . .
il : f Zimbabwe, jocate the e of the Waterfali in photo C
4. Ona ’f‘ap of Zi located. o feat res
on which they are e o show b 0 .
a) Usea labelled ske :

b) Explain how this scene

b) Explain how such a waterfall M

A

| !

rivers and locations where they occur.
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during floods, river
takes shortest course
through the neck

new, straighter
river course

Figure 2.35 Formation of cut-off or oxbow lake

Braided channel

A braided channel forms when the river is unable
to carry all of its sediment load and therefore starts
to deposit it. In order to continue flowing, the river
subdivides into smaller channels that continuously
join and separate as shown in Figure 2.36. Braiding
is not confined to the flood plain but can occur

on any part of the river. For example, siltation

and gold panning can lead to braiding if the river
becomes choked with sediment. LOW discharge in

ter leads to braiding in some rivers in

SOULI

Channel
deposits

B Direction
of flow
Cross-section of A and B:

Channels Deposits

A B

Figure 2.36 Formation of a braided channel

Natural levees

During floods, water spills over the channel
banks onto the flood plain where some of the
load is deposited. Most of the deposits are along
the channel side, since the velocity of the water
spilling onto the plain is lower than that in the
channel, This leads to ridges, called natural levees,
being built up along the banks of the channel. A
series of floods will build the levees so that their
level is slightly higher than the surrounding flood
plain. The river now flows on a raised bed (Figure
2.37) due to deposition on the river bed.

Figure 2.37 Raised bed
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d deferred junction

Deferred tributary an
al levees along

ant of the natur

With the developme
orced to abandon

the main river, tributaries are |
nce to flow parallel to the

their initial confluc
lood plain. These tributaries

main river within the {
are termed deferred tributaries in that they do
not join the main river where they used to, but
have to run parallel to the main river and can
only join if there is a break in the natural levees.
Such a confluence is termed a deferred or delayed

junction (Figure 2.38).

Figure 2.38 Deferred or delayed junction

Alluvial fan
an is the fan-shaped feature formey

An alluvial f
alluvium as a tributary

by the deposition of
bluffs onto the flood plain. The

a point where the steep by

), and is therefore the

elocity. Alluvial fans
: 1

descends the
de
changes into the flat plair
result of the reduction in v
form when the river descends onto a flat area lig,
rift valley or can form below an escarpment,

|1u_~'.ilinn occurs at

Swamps

Swamps are areas of stagnant or standing water
with wetland vegetation. They develop in the flog
plain due to frequent flooding and where tributaries
fail to enter the main stream (Figure 2.39).

Figure 2.39 Swamp
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Figure 2.44 Dreikanter

«  Rock pedestals or mushroom rocks: In the
formation of a rock pedestal, the base of a
rock is eroded through abrasion. The foot of
the rock suffers the most from the effects of
abrasion, resulting in the mushroom-shaped
feature (mushroom rock). A rock pedestal
may be formed from either uniform rock or
rock comprising alternating layers of hard and
soft rock (Figures 2.45 and 2.46).

Prevailing wind
—

Uniform rock
structure

B ——
Maximum abrasion

Figure 2.45 Rock pedestal resulting from erosion of
uniform rock type

.

of alternating hard and sof,
ks may lie horizontally ang
he weaker rock through
lines of weakness such as faults. Thefe are
the wind abrasion continues t,
d troughs. Usually, the ridge
eep-sided. These zeuge,
n sequence (Figure

ed erosion by wind m;
nd the ridges collapse

Zeugens: Layers
sedimentary 10¢
wind may attack t

deepened as
create elongate
are flat-topped and st
also occur in series OT 1
2.47). In time, continu
undercut the features a

/

Hard
ook Trough

<« Hard
rock

Figure 2.47 Zeugens

e Yardangs: These form where alternating bands
or strata of hard and soft rock lie vertically.
This is in contrast to zeugens, where the bands
of tock lie horizontally. Weathering weakens
the softer rock and this prepares the rock to be
attacked and eroded by abrasion. The results of
denudation are seen in the formation of ridges
(upstanding masses) and furrows (trenches), as
shown in Figure 2.48. Yardangs are common in
the Sahara, the Namib and the Arabian deserts.

Furrow 4’

-
L

e %))
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Ch;mncl —the course or furrow .

confluence —a point at which 1y rich
join

cnnsequent stream — the main iy
flowing in the direction of the originat «

geferred tributary —a flood plain 11'1:;[ ‘l"ll slope
parallel to the main river due 1o t_a“lu‘",}’ that runs
through the levees; it eventually ioinrs::n =
river through a deferred junction R

Jflation — wind erosi ;

lld-tl‘l::itli‘fial osion by blowing away loose

delta-a mangu.lar-shape‘:d 'deposition feature at the
mouth of a river consisting of sediment deposi
and short distributaries SRRt

denudation - the pr.ocess of laying bare the surface
through weathering, mass wasting, erosion
and transportation

desert — an arid, sparsely vegetated and low-
productivity area

disaster —a natural or human-made event which
results in the loss of life and/or property

distributaries — small straight channels through
which a river flows into the sea as it avoids
deposited material

hazard - a potential disaster; living on the slopes of a
volcano is hazardous

interfluve — the high highland area between two
rivers, which can be a sput

intermontane —in between mountains

loess — fine-grained yellowish deposition of sand
several kilometres from place of origin

long profile - the cross-section of the river course
from the source t0 the mouth

meander - a bend in the channel of a river '
natural levees — ridges that elongate 01l bodth slc;es
ue

of a channel in the flood plain and are
deposition
oxbow lake —a water b
that has been cut off
pollution — poisoning ©
gases, solid waste and liquid waste e
tisk — the chance a person ©f corm‘f'luth
to take in the face of 2 hazard, g1V€
also potential benefits
river load — material carried
sediments and i solution
river mouth — location where
as a delta or an estuary

ariver flows
O Or mare rivery

rin abasin

main

ody in the meander bend

from the main
repared

the river 5 solid

usually

e river ends,

n that theré are

river source
N e sl g
, . e ampora spring
river - water flowing in a well-formed ¢
the force of gravity ned channel under
rock pedestal - a mushro hi
b it aboaitin om-shaped feature caused
saltation - transportation by wind of particles with a
2 mm diameter
seif du_nes —wind depositional features of sand,
which are longitudinal and parallel
short profile - the cross-section across the river from
the crest on one bank to the crest on the opposite
- bank; commonly called the river valley
siltation - filling up of river channels, dams and
other water courses with deposited silt
spring — the point at which water comes out of
the ground
stream discharge — the volume of water passing a
cross-section of the channel in a given time
stream velocity — the speed at which water flows in
a channel; given as distance per unit of time
stream — the same as a river, but usually used to
describe smaller tributaries to the main river
subsequent streams - tributary rivers that drain into
the main stream
surface creep — transportation by wind by dragging
and rolling particles with a diameter greater than
2 mm
suspension — transportation by wind of particles less
than 2 mm diameter high up in the atmosphere
where fine particles move above the ground
swamp — a wetland where the water table is at
the surface
ventifact—a faceted and polished rock pebble
formed by wind erosion
wetland - marshy areas with a high water table, for
example, dambos and vleis
watershed —an imaginary lin€ that separates On®
river catchment ared or basin from another; the

ivi : i also refer to
terms ‘water divide' or water chain

this line
windward - the s

wind
yardang -

jde of a mountain range facing the ’

w feature comprising
of hard and soft rock
feature comprising ' B
“ s of hard and soft rock

a1 k| ’L‘\El‘\

a ridge and furro
alternating yertical layers
zeugen -2 ridge and furrow

ing horizontal 1a§rgrs 0

alternatin L

|
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Topic test 2

¢ the following questions.

iduku as you answe

Refer to the 1:50 000 map extract of Ch

“32

"31
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.. The drainage pattern in {1

3

A dendritic area is:

B parallel

¢ trellis

D radial.

The course of the Rusape River suggests that
it flows: :

A overafolded areq
B along fault lines
¢ onadomed area
D on hard rock.

3. Inwhich one of the following grid squares is
there a braided channel?
A 9532
B 9531
C 9530
D 9529
4.

The water table appears at the surface in grid
square:

A 0028
B 0029
C 0030
D 0031

The map shows an area of the Chiduku map
showing a footpath. The footpath follows a:
A gorge C levee

B dry valley D watershed.

6. Study the photograph below.

a)

b)

<)

d

Name the feature shown in the
photograph.

Draw a labelled sketch to show the main
elements of the feature shown in

the photograph.

Describe and explain how such a feature
has been formed.

How is the feature likely to change in
the future?

7. The diagram shows the long profile of three
African rivers.

a)

b)

c)

What differences and similarities exist
between the three long profiles?

With the aid of diagrams, describe three
possible ways in which waterfalls are
formed.

Discuss the effect of human activities on
river processes.

Bamako

m

S o

4 8 /
Niger

Congo

Matadi
Kinshasa
Brazzanile
Kindu
Bukama

Victaria
Falls
Zambezi | | garba

500 m I\-LCabora
|Scale: 500: 1 000 km Bassa

Topic test 2 55
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ature shown in the figure below

discharpe  10- The fe
8. Study the diagram below shuwtnglllu. dlhd‘h"g‘- esults from:
the Zambezi River at Livingstone. ) ater il

pattern of
wind deposition

b)

c) wind erosion
d) climate change
20-
\ Very wet
{ \ season discharge,
I for example
ST ;v 19578
Q
£
[
2
b
40-year average .
11. a) With reference to two named features,
a) Describe and explain the pattern of explain why the action of water is
discharge shown. regarded as important in hot deserts?
b) What are the effects of a very high b) Describe and explain, using diagrams,
seasonal discharge, such as the one shown two landforms resulting from each of the
in the diagram above, on: following:
i) fluvial processes i) wind erosion
ii) wind deposition.

ii) human activities?
9. Which of the following pairs of features is the
result of wind erosion?
a) Barchan and yardang
b) Zeugen and ventifact
¢) Seif dune and deflation hollow

d) Wadiand erg.




tch the word or t i
, Ma M in column B with (he word or term in column A:

= AT ___-_-—\-l-—_
Column A Column B
e eolian natura
B a = = Mmed by Earth surface process
144 a a s .
§ j_h_"L ltude below which a river cannot erode
£ mass movement | to do with moving air
| in na .
i | flooding ral and human-made surroundings
landform to do with running water
landscape downslope shift of rock and soil under force
of gravity
i base level a number of landforms will make up this
f environment happens when river exceeds bankiull

AT

13. Explain the differences between the following terms in your own words:

a) disaster

b) risk

c) hazard. ) !
14. What is the difference between a natural, and a human-made disaster? Give an example

AT TR T T

of each.

; : ’
15. What is meant by the term management when it comes to hazards, risks and disasters:
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Ecosystems - soils

Objectives
By the end of this topic, you should be able to:

i 4 i i 1 i as O! EaCh llg;

name type of soils formed through soil forming processes 11l

gleization and cheluviation

explain the soil profile

' » identify soil properties
describe the horizons in the soil profile.
B |

Activity 1
Visit the school garden and dig up a sample of
soil with a hoe or a shovel in an area with grass

Soil components

Soils are a very important part of any ecosystem.
Soils support plant life which, in turn, sustains and
supports animal life. Humans rely on soil to grow
crops, and to provide fodder for their animals. 1. With a partner, break down the soil sample
Without soil, there would be no life on Earth, by rubbing it between your thumb and
forefinger and catching the soil in your
other hand. Make a list of anything you
can specifically identify in the soil.

or weeds.

Defining soil

Soil is the upper layer of the Earth where plants
grow and animals live. It is at the interface of the
solid Earth, and the atmosphere. It varies in depth or
thickness from a few centimetres to several metres.
Soils are mainly a product of the weathering of rocks
and they are very important to the survival of plants
and animals on the Earth’s surface. Soil comprises

mineral matter, organic matter, air and water,

' * Does there appear to be any mineral
Soil components matter?
Soil is a mixture of rock particles and decaying * Isthe sample completely dry or are
remains of plants and animals. Soil also contains there signs of moisture?
water and air in the spaces between the particles. ®  [sthere any organic matter present?
Soils also contain living organisms such as worms, * Arethere any living creatures (ants,

worms, beetles) visible to the naked

termites, ants and many other insects and bacteria.

Bacteria play a crucial role in the decomposition or eye?

decay of plant and animal remains, 2. From what you have identified, discuss
with your partner the components of the

soil. J

Table 3.1 Composition of soils
| 5% |25% [ 25% | 45% ]

Lorganic matter ’water ) air ‘ mineral matter |

58 Topic3: Ecosystem - sojls
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soil forming processes in the
tropics and soil types

5oil needs time to form. However, sojj ¢

removed or damaged by soil erosion i AD be
period of time. We need to understanq 11: " Sart
forms if we are to manage and use it correz\trl;oll

Factors influencing soil formation

A number of factors influence the formation of
different types of soils. There are five maio 0.
forming factors: Sl
. parent rock material

« climate

« organisms or biotic factors

« relief or slope

+ time.

parent material and time are passive soil forming
factors while climate, biotic factors and slope are
active soil forming factors. This means that climate
and biotic factors act on parent material over time
to produce soil.

So, soils are formed by the action of climate
and living organisms operating on the rocks of
the Earth over a long period of time. Mature soils
take hundreds, or even thousands of years to form,
depending on local conditions.

The major process operating in soil formation is
weathering. Both chemical and physical weathering
play important roles in the
that is weathered to produce the soil is re

ferred to as

i ter
.

) (e
—\

tion

Figure 3.1 Factors in soil forma@

formation of soil. The rock

the parent material, The parent material determines
the minerals found in the soil, that is, the soil’s
'c.hun.llcul composition, as well as the ;;()il’s colour
I'he interacting factors that contribute towards t};e
formation of soils are shown in Figure 3.1.

Parent material

Soil is formed mainly from the weathering of
parent rocks. The parent rocks from which soils
are derived include igneous, sedimentary and
metamorphic rocks. Do you still remember these
types of rocks from Form 2 and the chapter on
weathering and rocks?

A soil usually takes on the characteristics of
the underlying rock. This then influences the
texture or particle size of the soil, as well as its
colour and depth. Rocks rich in quartz result in
sands and silts. These soils are coarse-grained in
texture. Feldspar-rich rocks result in clays with a
higher moisture-holding capacity. These soils are

fine-grained.

Climate

The rate of rock weathering is influenced by
climate. Rates of weathering are high in parts of
the world where temperatures and rainfall are
high. These are usually the tropical rainforest areas

and some sub-t

ropical areas such as the savannah.

The large amounts of humus in these areas assist
in the formation of organic acids, which promote
high rates of decay. Deep layers of soils usually
form in these areas.

Weathered rock

w

“\ - a Yo X
Tanic 3: Ecosyst m‘_s-—soil?' % 9
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vith shallow

Relief
+ usual
are ustil gl gt

Steep stopes

soils because the rates of soil

erosion are higher. | ow-angle, 10wW-

develop \\'nlvrluggvd soils beeause

Water accumulates down slope, ‘

¢ from the upper slopes, a8 well as
p, mature soils

matter. Dee
lop on valley floors than on

v associated ¥
cmov
lying slopes

of the poor
trai because
drainage.
it receives wale
minerals and organic
are more likely to deve
hill slopes.

Organisms

The nutrient cycle,
nt of nutrients betwee
nts of an ecos

is the continuous
n living and
ystem, is vital

which

moveme

non-living compone
for the well-being of soils. Bacteria and fungl

break down dead vegetation through decay and
decomposition. Earthworms and termites also
help to mix mineral and organic matter. Larger
burrowing animals such as moles may also aerate

the soil.

Time

Soil formation is an extremely slow process.
Recently formed soils are closely related to the
parent rock in terms of their characteristics.
Examples of recent or young soils include loess,
alluvial and recent volcanic lava deposits. Mature
soils are usually deep and show an adaptation to
the prevailing environment, which reflects the
prolonged effect of all the soil-forming factors.

.—'—’_’__—_—_\.‘\
ou understand by the tery,

Activity 2
1. Copy and complete the following table
about where soil comes from.

Rock type How itis | Examples
formed

Igneous

Sedimentary

Metamorphic

2. Expl_ain the difference between active and
passive soil forming factors.

% 60._ | Topic 3: Ecosystem - soils

_‘_,--"'.
3. Explain whaty |
athering: . . |
vaEcluo;e any oneé factor in soil formation, |I
B yse the information in this t?ook, and .
any other sources yc:u can f:m;i;_ tcf, wite |
a paragraph explaining how this factor
contributes t© soil formation
Important tropical soil processes
high rainfall, and

s tend to have d
t, wet climate produces

s. Three important soj|
All of them depend g,
al regions.

Tropical region
high temperatures. The ho
some important soil processe
processes €arn be highlighted.

soil water and all occur in tropic

A\

Leaching

Leaching is the movement of chemical compounds
downward, under the influence of gravity, f?om
one soil horizon to another. See below fo; an
explanation of a soil profile and soil horizons.
Leached topsoils are infertile, because nutrients

= ER—
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Jave been removed through the leaching proc
€S5S,

plants that grow on leached soils mugy 1,
nu"icnts from very close to the S Ros ake thelr

ve shallow root systems, Ehey

ha
Gleization

Gleization is Ihc-c.lc\'ulnmncnt of a gley hori
the lower part of the soil profile above the )2(31‘1 in
material due to poor drainage conditions ']l.l‘ lr -
Jeads to waterlogging, and a lack of Oxyéc;n ilnsu
soil. Like leaching, gleization leads to a reducti 5
in soil fertility. Plants will struggle to grow in r?n
soils, because their roots will become waterloézgz

Cheluviation
Cheluviation is the downward movement of
materials in the soil and is similar to leaching.
However, it is plant acids rather than water which
facilitate the movement of metallic (iron and
aluminium) compounds in the soil.

Laterites and lateritic soils develop in tropical
regions where there is very heavy rainfall. The term

Activity 3

1. Why do soils in tropical rainforests have
small amounts of humus-derived nutrients
remaining in them at any time? Hint:
Thin.k about the fast rate of leaf decay and
nutrient uptake in these areas.

2. Look at the following diagrams. The arrows
represent the main direction of water
movement. For each diagram:

* identify the active soil process

¢ explain briefly what is happening

* decide whether the soil will be fertile
or infertile.

acidic
soil environmant

Jaterite comes from a word meaning brick. It refers
to a cemented horizon in certain soils which, when
dried, become as hard as bricks. This happens
when iron and aluminium compounds build up

in the soil, while silica is removed. Lateritic soils
are soils where the laterization process leads to lots
of iron and aluminium, making the soils red in
colour, and generally infertile.

A B

acidic
soil environment

there is moisture
movement,
metallic mingrals

rand

movement of wate

Figure 3.3 Comparative . d
(B) gleization: &

soil material under (A) leaching.
(C) cheluviation

Soil properties

There are different kinds of soil all with their own
properties.

Soil profile

If a pit is dug into the soil until bedrock is reached,
t layers will be observed. The different
rizons. They can also be seen
cuttings. The different horizons
known as the soil
s can be identified
the codes A, B, C

differen
layers are called ho

on road or railway
from the top to the bottom are

profile. Generally, four horizon
on a soil profile and these carry
and D Horizons (Figure 3.4).

—  + A Caamretams — SO“S
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Ground level

A-Horizon
(Topsoil)

B-Horizon
(Subsoil)

C-Horizon
(Partially weathered
material)

D-Horizon
(Parent rock)

Figure 3.4 A-, B-, C- and D-Horizons

The A-Horizon is the topsoil and it is usually
dark in colour because it contains humus.
This part of the soil profile contains most of
the nutrients and the roots of the plants. The
humus is derived from the decomposition of
dead plants and animals. In this layer, under
conditions of high rainfall, leaching takes
place. Leaching is the downward movement
of soluble minerals. Horizon A is therefore also
referred to as the zone of eluviation.
B-Horizon is known as the subsoil and it is
lighter in colour with fewer plant roots and
humus. This layer can also be referred to as the
zone of accumulation or illuviation. Materials
from zone A accumulate in this zone. It is
therefore referred to as the zone of illuviation.
C-Horizon is made up partly of weathered or
broken up rock. It is very compact with very
few pore spaces.
D-Horizon is the unweathered parent rock,
also known as the bedrock.

Topic 3: Ecosystem — soils

—

With the assistance of your teacher, dig 3 |
soil pit and study the soil horizons, coloyg '
thickness and materials contained in the !
horizon. Use the following outline to dray, he |

soil profile that you have observed |

A-Horizon
(Topsoil)

B-Horizon
(Subsoil)

B-Horizon (Partially
weathered material)

D-Horizon
(Parent rock)

Soils are very important to plants, animals and
people. Human beings and animals survive on
plants. Soils provide the place for plant seeds
to germinate, they support their growth, keep
moisture for the plants and also provide most
of the food which the plants require.

Project

1. Visit a nearby area that has some deep
gullies, with the side layers exposed. If
there is no such area near you, dig down
into some soil up to the bedrock, with
guidance from your teacher.

2. Identify the soil horizons exposed.

3. Measure each of the soil horizons using a
tape measure.

4. Using diagrams, describe the nature of the
soil profiles in the area you were studying.

Soil characteristics

Soils vary greatly in nature, and the variation is 2
result of such factors as the parent rock, climate,
vegetation and relief. The main characteristics of
soil can be identified as texture, structure, colou?
chemical composition or acidity, drainage and

soil depth.
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| texture
ure refers to the size of g
a mixture of different soj)

soi

gpil text pParticles, Masy
15 are - srain sizes, The
Sﬁ:: texture Ca-l'l be I’-'l_t‘h)' pressing the 'mi:j:a:llll:ill]:
petween two fingers. The soil grain SIZes can Do
grDi'PEd into gravel, sand, silt ang clay, |
Tade up of the 51111?11-:?1 particles and (he
|d increase in size insilt, then sang,
| which is made up of sm

ay is
grains
wou and finally
s.‘,[i“.': - ) all rock picces, We
;\'ill Jook at soil types in more detail below. The

 sizes for the different types of soil are as

grait
['OHO“'S;

clay - less than 0,002 mm in diameter
silt = 0,02 mm to 0,002 mm in diameter

sand - 2 mm to 0,02 mm in diameter

L]
i gravel —more than Z mm in diameter.
particle size
<0.002 mm
clay
sand s;ilt y
O o notvisible |
atthis scale
m
Tlt‘ LR — Si'lt
' sam.'l «——  particesie
, pa rtml; glzze 0,02 mm to 0.002mm
mm to 0.02 mm

ilt and clay
Figure 3.5 Soil texture in terms of sand, s

iIt and clay:
volls comprise 2 i " Sand’f’ :\:;ter movement
Texture greatly affects the rate O
in a soil. Water moves M0 ;
more slowly in clay and 511t.. e
pore spaces (between the soil P

in sandy soils.

Soil structure

Fhe grains thal make up the soil and the other
f'fﬂll]\llll\'l:h ol the soil stick together as soil peds.
Fhe soil peds that form during ploughing or
digging, form particular kinds of soil structures
namely:

*  crumby (crumbs)

granular (grains)

*  platey (plates)

¢ blocky (blocks)

®  prismatic (prisms)

*  columnar (columns).

L ]

This is shown in Figure 3.6.

Type of
structure

Shape

crumb

granular

platey

blocky

.
prismatic

3.6 Different soil structures .t
Figure =

i
L]

1
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ermine:

Soil structure helps to det
absorb water

« therateat which soils

« how vulnerable the soil might be to

soil erosion
¢ the volume of
can hold
the ease with which the

or ploughed.

afr and water which the soll

soll can be worked

Activity 5
1. With the help of your teacher, collect
samples of sandy soils, clay and silt soils,

for display in your class.
2. Discuss the advantages and disadvantages

of these types of soil texture for farmers,
who are trying to grow crops.

Soil colour
Soil colour gives clues regarding the soil
composition and origin. Figure 3.7 shows a range
of typical soil colours. Soils can be red, brown,
yellow, black, or even grey to green. Dark soils
(E) usually have high humus content from
organic matter and light soils have less humus.
The chemical composition of the soil also affects
its colour. Red soils (A) are usually rich in iron
oxides and whitish soils (G) are rich in calcium.
The colour also depends on the parent rock. Most
soils are brownish (B and C) in colour. Brown is
a mixture of red and yellow. Wind-blown sand is
often yellow in colour (D). Waterlogged soils are
most often grey-green in colour (F).

A B C D E F G

Figure 3.7 Typical soil colours range through red,
yellow, black, brown and even, in some environments,

grey-green

Eaweral o0
o

Topic 3: Ecosystem — soils

Soil chemical composition
made up of minerals and chemica)

compounds. Soil pH is a measure of how agjg o
soil Is. Soils can be referred to as ﬂCid]c,
alkaline. High acidity in a soil is
caused by low lime of low calcium‘ content apg
high alkalinity is a result of Ilig‘h lime conteny
The acidity or alkalinity of a soil is measured
using what is known as the pH value, which i,
measurement of the concentration of hydrogen
ions in the soil water. The pH scale runs from 1
14. The neutral point is around 7. Values below ;
indicate an increase in acidity and values above
7 show increasing alkalinity. Most soil organism

and plants prefer neutral soils.

Solls are

hasic a
neutral or

strongly acidic

weakly acidic |-

neutral i

weakly alkaline

strongly alkaline

Figure 3.8 Soil acidity and alkalinity (pH)

Table 3.2: pH scale

Description Value

strongly alkaline >7,5

alkaline 6,5-7,5

nléu:‘rfl 6,0-6,5 e
slightly acidic 5

medium acidic 505:2:2 ;
strongly acidic 4,5-5,0 ]
very strong acidic <4,5 ™
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- soils for farming have 5 PH valye
The d 6,5. When soils are too acidic, hac
iy is inhibited and such soils are
c{l-\'l i,inlﬁ' is added to these soils ¢
:llfat pacterial activity is promoteq.

s0

of between
terial
Poisonous or
Cutralise them

Soil depth
1 depth is very important to
soi

plants ang farmers,
Thin <oils are not good for pl

ants or farming
jurposes, whereas deep soils supl?ort a lot of
vegetation and are good fc':r farming purposes. Look
again at Figure 3.1. There is a strong relationship
petween soil depth and slopes. Steep slopes usually

pave thin soils and gentle slopes have deep soils,

Figure 3.9 Thin layer of soil that has formed on
weathered bedrock on a slope

Soil types |
As see: fi’om the study of soil texture, s?ml grains ;iz
in size. The size of the soil particlesdvanes from g
(2 mm and more in diameter), san
(2 mm to 0,02 mmy), silt (0,02 to 0,002 mm
to clay (less than 0,002 mm diamet‘ef)- -
The main soil types are primarily! ils, clay soils
using soil texture and these are sandy SOl
and loam soils: . s, T
*  Sandy soils: These have large gram I;?::Sasy =
very little water and drain qmclsll);f o alack
cultivate sandy soils but plants s e
of water in dry weather. There ar€

) and then

that favour sandy soils, for example, tobacco.
Clay soils: These soils are made up of microscopic
clay particles, These are very small particles that
can hold water molecules on their surfaces, or in
the pore spaces between the particles, but they
do not allow water to pass through easily. It is
difficult to cultivate crops in clay because they
are hard when dry and sticky when wet. Plants
grown in clay soils may suffer from having too
much water around their roots.

deep shallow

) ’»
i f,_,_f.’.'lm_

soil depth

e 3.10 Avery deep, and a very thin or shallow |
Figure 3.

soil profile compared

Topic 3: Ecosystems — soils 65 A
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Acolian soils: These ar¢ wind-blown soj| an

3 v L . 0
« Loam soils: They are a result of the ””Tl:u| | e often very fertile too. The loess sojls
oy 1o articlos, The soils hole 2 o are a good exampl
of sand, silt and clay particles. 1yina and Europe are: ple.
water “:C" ill'ld have gnml dralnage. 'l'llv)| are China i
L
suitable for cultivation and plant growth. gome soils are identified by their colour ang are
‘ [, brown or black soils. Parent

formed when rivers in

T ceferre as rec
1. They referred to as T

rial can also be used to identify some soj) ;
limestone soils. A dominant climatje y
label a soil type, for example,

e Alluvial soils: These are

' | \posit soil erode

i flood deposit ( ‘ ate

' are usually fertile and it o

them. They have a high content ol humus examp ' o

from the decomposition of organic material can be us'e
desert soils.

carried by the rivers.

d from upstrean
is casy to cultivate

——

Activity 6
With the help of your teacher try and identify different types of soils in term
some samples from where you live and some from around your school grounds.
Aftter recording the different samples, do the following:
1. Drip water onto about one tablespoon of fine soil held in your hand.
. Squeeze and roll the soil until it starts to stick to the palm of your hand.
3. Look at the following figure. The extent to which each soil sample can then be shaped gives an

idea of its texture class (sand, silt, clay, loam). |
1

1

|

|

s of their texture. Bring

A Sand. Soil remains loose and single-

gralscaiid o s Hisape, bt Gt can be rolled into a thick thread about 15

cm long that breaks when bent

formed.

B Sandloam. C ; E  Clay loam. Soi

easily fall;napaar:f] be shaped into a ball that can also bessll ian e rolled as above but |
: en

C  Silt loam. With more silt it can be rolled without breaking carefully to a U-shape :
into a short thick cvli ; e F  Light clay, So; ; i
loarm, cylinder and is called a silt bent intgasg:}cteeis'timooth and can be |
€ With some cracks '
‘ l

D Loam. ; G
am. About equal sand, silt and clay and 12y Handles ke thick dough and can be

_ bent into a circle without cracks.

Topic 3: Ecosystem — soils
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Gummary

o There are different soj) Compone

a1y - nts that make
rock material), an organjc Component, ai; . »
soil. Al ang

o Soil forms through varjoys Processe
o Soil processes continue to impact ¢

« Leaching is a process whereby wat

: erin a
the topsoil downw §

ards, leaving concentr
called reducing environments, and
+ Cheluviation is the downwarq mo
leaching. However, it is Plant acid

Up soil. These are mine
water. Without

Sacting on rock materi
1 500l even after it has formed.,

l‘;“ Profile moves solubje elements and soil nutrie

Yt i . ations o ic :

o Gleization happens in waterlogged, mars of metallic minerals in the
r

hy environment where little OXYy:
Organic material is preserved.

ral material (from weathered
all of these, we have sediment, not

al to break it down into smaller particles,

nts from
topsoil,

gen is present. These are

s rather than water which facili i
. : tate t
pa ondbony he movement of metallic

own identifiable properties and colour.
or composition of the soil.

and R.

Glossary

alluvial — to do with running water or rivers
i ts

biosphere - the world of plan

biotic — living organisms, for example, plants and
animals .

environment — all that surrounds us; our
surroundings ow to

food chains — hierarchical (ran-kecl fmcrcI]lsystem
high) feeding relationships 11 anofi:l e,

ped - the basic form or shape ofas

a column
for example, a crumb, a plate ot

: . s in the soil,
Lateritic soils and laterites tend to form in tropical regions under

A soil profile is a vertical selection of succession of soil horizons,

heavy rainfall.
from top to bottom, each with its

Soil properties include soil particle size, organic content, moisture content, pH, colour; the make up
The main soil horizons, from top to bottom, in a soil profile are: O (not always present) A, E, B, C

Soil types are often classified in terms of the relative amounts of sand, silt and clay in the soil.

savannah - tropical vegetation dominated by grass
and trees N )

soil pH - degree of acidity or alkalinity of a sol

soil profile - horizontal layering through a.sml

tropics — areas between the Tropics of Capricorn
and Cancer . .

waterlogged - saturated, filled with water

Topic 3: Ecosystems — soils
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Topic test 3

6. Howdo sandy, silt and clay soils behave ity

Look at the diagram below and answer the . " ) 1
following questions: add water to a sample cach’ "
7. Explain these terms in your own words:

1. Give the diagram a name. : ar
soil chemical composition

i 2. Give labels for 1,2, 3 and 4.
3. What is represented by 77 . soil colour
4. Explain the link or connection between 6 . soil structurc.
and 7.
5. Where are you likely to find:

a) the most organic material and
b) the least organic material?

68  Topictest3
. 5
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the end of this topic, you should pe gpje to:

| By .

" describe the basic functions of Boolean logi \
| 3 3" o | B . s <

. apph Boolean logic in solving simple spatial problems

. describe the concept of overlay analysis l "

apply relational and conditj .
2 _ r]_pl_ :____—___[Ehtlonaftiter“ents mn nverlay analySisl
|ntroduction
In Forms 1 SER ycgj were mtr_oduced _to (GIS) are computer-based systems which allow
mapwork. Because eogr,ath 15_3 spatial subject, spatial data (information regarding the position
maps are the geogrz}pher s most important tool. of an object or objects, usually by means of
with the introduction of computers, mapwork too  coordinates on a map) to be stored in a computer,
has become computerised. You were introduced and utilised by GIS software programs to produce
to this in Form 3 with the concept of global a variety of useful maps. Non-spatial data are
positioning systems (GPS) and the electromagnetic  attribute data. These data tell us more about the
spectrum. Geographical Information Systems attributes or characteristics of the object or Objects.
1 2 3 4 5
chemical ppm J
A
NaCl 1000
B
lake HS 500 \
c Mg o
___....--—-""""'"'——-' I,
caCo, 600
D
___,._.-—-—"' __.._-—-—""
FeO 300
1 PO T o
B ) xample We can expi‘ess}}bF posillOﬂ 0 :
e » - WLy =
| (attribute) 42t 1" 2 geogriph;fe bl tells us about the atFBULES oty
. " -5 at1a a to E] whl e t . = U
Frpelie i e B Erdinates (1105 and A “-‘
the lake in terms of s1mP‘EhC° 1oy éﬂ [ —
: ; mistry- s -_
ake water in terms of ¢ % hical Informat! Systems 69
k and Geog'?P =
Topic 4. Mapwo

Scanned by CamScanner



Logic

If you are told to put your hand into a fire, you are
unlikely to do so. Simple logic tells you that, if you
follow the instruction, you will burn your hand!
S0, what is logic? Logic is reasoning conducted or
assessed according to strict principles of validity.
You reason or think, correctly, that you will burn
vour hand, but you can also validate this by
imttiug. say, a piece of paper into the flame. If
you do this 100 times, the result will be the same;
the paper will burn. You have established a strict
principle. This is logic!
In the computer world (remember, a GIS is
a computer-based mapping system) logic refers
to a system or set of principles underlying the
arrangements of elements in the computer so as
to perform a specific task. This just means that the
computer deals with information in a logical way,
to produce outputs which are useful to the end
user. If you ask a computer to add 2 + 2 + 2 and
divide by 2, it will always produce the answer 3,
as the arrangement of elements in the computer is
logically set up to carry out or execute arithmetic
functions correctly.

GIS software loaded onto
computer or computer
connected to a GIS server

Large monitor needed to
show a number of screens or
images at the same time

—

GIS hrafrdwara:

owerful computer i

arge screen monitor, ;ll';r.;ic:l Gt
keyboard, mouse on s?:reen

Figure 4.2 A GIS system with its different
components

In the case of a Geographical Information System
(GIS) the computer (or, to be more accurate, the
GIS software program in the computer) is V\;orkin
logically, with spatial data, on different planes org'
le?yers. This is shown in the form of a diagram in
Figure 4.3. Of course, if you open up the computer,
you are not going to see anything like Figure 4.3 ‘

All the data and process:ing is stored and pr oces,
ulucl.-onically, at incredibly fast S[?eecls, by the
computer using the GIS"softWarfa installed. Ip
the example shown in Figure 4.3, we are using
information or: -

« population distribution

« average household income

e % emp]oyment
¢ average ages
s education.

We use this information to come up with a
summary layer in the form of a map for a particuly
area. In our example, such a map might be used
to assist planners tO decide where to build, for
example, a new school, or a clinic. The important
thing to remember is that computers are simply
machines, which operate in a logical way, to
produce useful results, provided we provide accurate
information for the computer to work with.

GIS data layers

bottam

are d i

Boolean logic

:Ve need to understand more about logic if we
Bru:)eo:gal:lnlier-m.md how computers, and GIs work.
George Boglt ]ir?;rﬁizc? ft::rr P s o
Bool o O centuries ago.
and Sigblglgsl:rls a form of algebra (where letters
and values i - USe'd to represent numbers
are reclUCed? ®quations) in which all values
logic is v 0 either TRUE or FALSE. Boolean

€ry important in computer science an d

‘I' H .
OPIC 4: Mapwork and Geographical Information Systems
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GIS pecause it fits with the binary numberi
. rinyg
ystem. Binary means two numbers, Eacly hitk f
s ¢]

mformation in a computer has a valye of elt]
. Put differently, following Boole 1er 1

a value of either TRUE or FALSE.

: : this exai >

Boull;f‘l):ol:gli!t‘:l nple to understand the idea of
we start off with a stateme s .

call P, which is either TRU[?‘n:;rvl\il\ltchSllil“lrte o
pe anything in between, This is calleél tl-::ea T‘lot
of the excluded middle. The statement is traw
or it is false. For example, a person is Eitherue‘
alive, or they are dead, there is no state in-
between!

. We then form other statements, which are
TRUE or FALSE, by combining our original
statement with other statements using AND,
OR and NOT.

For example, if P is true then NOT(P) is

false. So, if ‘this is Zimbabwe’ is TRUE then
NOT(this is Zimbabwe)’ is false. We often
translate the logical expression into English as
‘this is not Zimbabwe’ and this makes it easier
to see that it is FALSE, as our country is indeed

Zimbabwe.

or 0 an logic, a bit

has

The nice thing about Boolean logic is that we can
write down arguments clearly in symbolic form

in what are known as truth tables. The rules for
combining expressions are usually written down as
tables listing all of the possible outcomes. For the
three fundamental operators (AND, OR and NOT)

these are:
o NOT(P) is true when it is night-time. This is a
i ication of Boolean logic.
P Q |PANDQ practical applicatio
F : : We need something that works out the truth of the
F
: - statement: o -
d : o R = Burglary in progress from: P = it is daytime
: L] T and Q= window open
e Logic provides the solution that:
et P_O_R___Q____ R = NOT(P) AND Q
F E F
F T T
—
T |F |7
T T T
Geographical Information Systems i 7 e i
Topic & Mapwork and i R

_“
—

Notice that while the Boolean AND is the same as
the English use of the term, the Boolean OR is a
bit different. If someone asks you if you would like
‘water OR juice’ you will not say yes to both.

In the Boolean case however ‘OR’ includes
both. When P is true and Q is true the combined
expression (P OR Q) is also true. There is a Boolean
operator that matches the English use of the term
‘OR’ and it is called the ‘EXCLUSIVE OR’ written as
EOR or XOR. Its truth table is:

P |a |PXorQ
F [F |F
FoolT T
T [F |7
T [T |F

This would stop you having both the water and the
juice because the last line is True (XOR True = False).
If we want to design machines that have to

the outside world in a complex way,

respond to
ple, we have

Boolean logic is a great help. For exam
an alarm, which we set to only work at night and

will go off if a window is forced open. We start
with a light sensor, which sends a signal to the
alarm’s control box, indicating the truth of

the statement:
« P=Itisdaytime.
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ak-in is taking place and
able:

That is the truth of a bre
is given by the following truth t

NOTPANDQ |

L
§ E—
F_
L

From this you can see that the alarm will only
go off when: it is night-time, and a window 18

opened.

Activity 1

1. Give definitions or explanations for the
following:
e Geographical Information System (GIS)
* logic
e algebra
e statement
e binary.

2. What exactly is Boolean logic?

3. Say whether each of the following

statements is TRUE or FALSE:

a) P=1Q=1PandQ=3

b) P = daytime NOT(P) = night-time

¢) The outlaw is wanted dead or alive

d) The outlaw is wanted dead and alive

e) Question: Do you want tea or coffee?
Answer: Yes please.

Boolean logic and Venn diagrams

A Venn diagram shows the relationships between
and among sets. These are groups of objects that
share something in common. Venn diagrams

are used to show set intersections. The symbol
used is N. Venn diagrams are used in scientific
work, including computer applications. Venn
diagrams normally comprise overlapping circles
(Figure 4.4). The interior of the circle symbolically
represents the elements of the set, while the
exterior represents elements that are not members
of the set. For example, in a two-set Venn
diagram, one circle may represent the set of

all pasture land. The second circle may represent

Topic 4: Mapwork and Geographical Information Svstems

all cattle. The overlapping region

the set of
| then represent the set of g))

or intersection woulc
pasture jand used to grazc cattle. Shapes other
4

than circles can be employed as shown in

Figure 4.5

diagram shows the intersection of

Figure 4.4 The :
0 d by blue circles. The intersection

two sets, represente
is shown in orange.

Venn diagrams and GIS

t of Venn diagrams in Geography

The concep
ow. Look at

and GIS should now be easier to foll
Figure 4.5. It shows the relationship among three

overlapping sets X, Y, and Z. The intersection
relation is defined by the logic AND (look for the
sign). An element is a member of the intersection
of two sets if that element is a member of both
sets. Venn diagrams are generally drawn within
a large rectangle that denotes the universe. The
universe is simply the set of all elements that we

are dealing with.

X-qu/Z'

universe

Figdu;e 4.5 AVenn diagram, showing three sets, X, Y
an

In this example, points that belong to none of the
sets X, Y, or Z are part of the universe shown in

pink. Points belonging only to set X, or set Y or set
Z are shown in different colours. Points belonging
to X and Y but not to Z are indicated in a different
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colour, as are points helnnging oy

oK and points bclonging to X
' .

points contained in all thye

and 7 Iy nol
and 7 vy,

Now, look at {1y following spatial problem which
Sets are

we will solye using Boolean logic in the form of

overlays, These ays i
verlays, These overlays are discussed in more

detail below, The proble

tnot oy,

ark black i
co]{)llr.

oolean logic in solvip

: m facing an African
g Simple country is that of setting aside land as a reserye
spat'al problems for endangered ountain gorillas in a certain part
ook back the explanation of Boolean 1ogic | Or e gy Input dataar o S Sloge
t' s of truth tables. We cap iy th%lt in Figure 4.7 shows, in simple form, how this might
L . ) > the same dppear on a GIS screen on a computer. T| :
Jogic by using Venn diagrams, instead of tables are: P e
i 4.6). =
(Figure 4.0) *  First, we choose the land use and slope
Categories we wish to overlay (see the
checkboxes in the legend window).

* Second, choose the Boolean operator. In this
case, it is AND.

*  This is because the mountain gorillas need, in
their sanctuary area, forest, AND moderate to
steep slopes. This is the habitat the animals need.

*  We choose forest and two slope categories,
namely slope steepness 10% to 30%, and

Figure 4.6 Boolean logic truths in terms of a Venn slopes greater than 30%.
diagram
Agriculture -
Settlement
Forest

Slope steepness
0-10%

11-30%
>30%

|

® anp
O or
O Not
O xor

habitat

patial problem - yaLlit

= 8 ‘\' &.‘{ 70

e ———

Figure 4.7 GIS and Boolean logic U

ical-s
olve @ specific geographlc
sed to S

nd Geographical Information“lﬁystems P) (734

A
e 1

a
Topic 4: Mapwork !
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«  Both are hard criteria and must be met by the
intersection, AND. i
« Having done this, we instruct the computet
(G1S program) to caleulate the Boolean overlay
for the habitat required. This is shown in
Figure 4.7, . '
The deciston makers can now go about setting
aside land in the area shown in green on the map
as suitable habitat,

\ Activity 2

1. Whatis a Venn diagram?

2. Venn diagrams are always circular in
shape. True or false? .

3. Explain what is represented by this .
diagram, by giving the diagram a caption
or title:

4. Define these terms as applied to a GIS,
using Boolean logic and Venn diagrams to
solve real-world spatial problems:

a) spatial problem
b) univers

c) Booleg opgra r
d) hard criteri

e) overlay

f)

\d user or decision maker.
wing would a GIS be

fanew clinic,
tion distribution in an

Preservipg wildlife habitat for an
endangered species

¢) Deciding on the date
football match

Locating a new road through an
environmentally sensitive area,

for an important
d)

6 -th Wt cloos N represent or symbolise? .
l :

7. Redraw this diagram in your exercise
. Re vol shade or mark the f0||0wmg

book ar
intersections:
a) ANB

by ANC

a) ANBN C

&

Vector and raster data

Note the maps (layers) in Figure 4.7. The two
overlays on the left, and those on the right are
both GIS layers, but they are different. The maps
or layers on the left are vector maps, which use
points, lines (arcs) or polygons (closed shapes,
such as the outline of the settlement on the map).
The maps or layers on the right are raster maps.
Ina GIS, they contain data made up of pixels or,
in this case, blocks called cells, Fach pixel or block
has an associated valye. You cannot ‘see’ the
value (all you see is a layer with blocks) but the

GFS can ‘see’ and work with the data associated
with each ce]j.
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y, the ideal place to site
1. It is also used to mode] .
choo i i and decide
S(alﬂr"le' a site is suitable for part| ‘:lili(lt I, for Detine the probl
- g software helps us to apply 4 ¢ cular purpase, polnt. If S el il
g ues to different inputs Sl ammon seale or : s}’“” don’t have a defined problem
of vd O come up wit) Jei- o, You will not be able .
o dith . input i ) able to start the
, an integrated analysis, [ ook . analys|
reate % TIEYSIS. Look again gy Fig alysls,
_ and 4.7 in this regard. W, BUres 2. Break
T ard. What a 1§ g cak the problem into sub-models;
nd 4.7 in . Sidbes odels; this just
qy analysis, to come up with . ' means break
; : »ns or guidelines wi P with answers, Tean: u.:!\lug up the issue or problem into
u:.:.ﬂt‘-*"; ! ,]l l ‘p“hn e with regarding to :;n.llicr, casier to work with section,
raphical (spatial) issues etermine the significant I
ograph : ne the significant layers that are
Here are some real-world geographical relevant to your problem (look again at
amples of the use of ove ~ Flgure 4.3),
t'\Jmll['llitv models: erlay analysis and 4 ]{i,cl'lssif | transform t}
abilit i . assity or transform the data within a layer.
5. Weight the input layers; some layers are more
important than others.
6. Add or combine the layers (the GIS does this
for you).

d, 53 Bt
” L New clinjc of T
I'he steps are:

.
|

is overl

L Y

. Where to site a new housing development
. Which areas of Zimbabwe should be ﬂagge:d
for wildlife preservation.

»  Where economic growth is most likely 7. Analyse (the GIS does this for you)
to oCCur. ' r you).
. 8. Usethe ¢ isi i :
. Where the locations are that are most 45 smr ;ii;:;i;;rggi\: Hcliecmons with regard

susceptible to flooding in the rainy season.
Relational and conditional

overlay analysis often requires the analysis of statements in overlay analysis

different factors. For instanc i
many e, choosing In overlay operations new spatial elements are

thesitefor d new. hizsing develdn ment' means created on the basis of multiple input maps. Raster
assessing such things as land cost, proximityto data is suitable for such operations, since all maps
existing STVices, slope, and flood frequency. This used in the analysis have the same georeference.
attribute information exists in different forms with 1 Figure 4.8, the GIS map stores information
different value scales (dollars, distances, degrees, regarding each point or pixel. For exaraiie; 1
millimetres and so on). Also, the factors in your this case, information on altitude, slope, soil type,
analysis may not be equally important. It may vegetation and land use. We could even input

be that the risk of flooding is more important in information for the settlement, for example, how
choosing a site than the low cost of the land. many people (on average) live in each dwelling.

How much more important is for the geographer Relational statementsin a GIS tell us whether
to decide one expression is larger than, smaller than, or

i ession.

Here are the general steps when performing an - equal to af“?ther EXprX o GIS tell the
overlav analysis. Remember, you will be working Conditional statements in e PO
with plom. i loaded wit’h or connected to GIS - program to execute Or carry out one (;Plt‘ODT‘kle
soft ‘ compute'r ° to provide the information  statement is true, and fznother 1{ it : Etl; Z:t. e

oftware. You will have (0P ist you deal with youl if-then-else statement is probably the p
needed by the program t0 assist Y’ and most widely used example of a condition2

Particular question Or problern. statement.
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| ] ‘ “ : . g 2 ! : 7. 5 s m
The real |landscape

9
Map or layer (raster)

with the coordinates on.
Figure 4.8 Georeference; the features in the real landscape COFFESPOHd accurately b

map
Syntax Operation Used to &
| = eq Equal to a=b test the equivalence of two values
(< It Less than a<b test the negated equivalence of two values
| « = |a Less than or equal to a<=b test if the value of the left value is greater than that on
iL the right
| > gt Greater than a>b test if the value of the left expression is less than that on
the right
| > = ge Greater than orequal to | a > = b test if the value of the left expression is greater than or equd
| to that of the right
<> ne Not equal to _ a<>b test if the value of the left expression is less than or equalto
' that of the right
e

Topic 4
opic 4: Mapwork and Geographical Information Systems

Ff'_ff i
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=yplain the ditterence
f plal ‘ rence L“‘l\\'o;\u Ve
&\P]‘M" the ditference betw Ctor and rasto maps in a GIS
'l\\‘n d ll‘l y b 3 d o,
ational oy
alband

What does it mean w
Com slete this \\i“‘n We U“\‘l\‘lul\\ln- 5 ! lUI\lJllllu“_ﬂ statement in a GIS
_ is oy y : . el
“omg mateix by filling in thablark omething in a GIS?
—— N lank spaces:

B

= - s =
|[Symtax | Operatio

n_|Usedto =~ —

eq Equal to 5 —
test the emtonl o ———
& equivalence of two valye i

1 test t.['l:--—i-.- — a ——

l © negated equivalence of two valuss ——
E

|

{

|<=lelessthan |a<=}

or equal to

a>b

test if the
@ value of the left expression is less than that on the right

>=geGreater |a>=b

than or equal to

<> ne Not equal

testi —
st if ti?e value of the left expression is less than or equal to that
of the right

3+
0

5. Imoag:ne }ioufzre a GIS expert. You need to convince a local district council that buying a GIS
program (software) to run on the computer in their office would be a good investment to help

them plan for and run their local district more effici
efficiently. How would bout explaini
benefits of GIS to such a group? ' kit

Summary
« Geography is a spatial subject, and maps are a geographer's most useful tool.
*» A Geographical Information System (GIS) is a computer-based mapping device which is far

more flexible than paper maps.
* GIS uses a system of overlays or layers, which are made up of vectors (lines, points, arcs, shapes

or polygons) which represent some feature or features on the Earth’s surface.
* Raster data is information about a certain point, line ot shape, which is ‘hidden’ in

the computer.
&7 GISiso ft\I\)rare Jets the operator work with the spatial vectors and the attribute data to come up

with solutions to practical problems. e
* Boolean logic is essential to GIS problem solving in

computer program as to WG oo RER s of truth tables,
" »  While Boolean logic can be represented in term e e

by using Venn diagrams, instead of tables- These diag

or rectangles. :
* Tens, or hundreds of thousands of Pmary ful solutions ©
_ split second in order to come up with uSEt all our GIS OV€
% Georeferencing refers to making s}ue e he ground.
another, and with the ‘real’ situation on the &

| Topic 4: Map

at TRUE or FALSE statements inform the

we can express the same logic
ly comprise overlapping circles

if — then) calculations are performed in a

¢ answers to a problem.
rlays and data correspond with one

(true — false,

work and Geogra

. s i
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« Relational statements in a
equal to another expression. )
« Conditional statements in a G
statement is true, and another if it is
known and most widely used example of
« The big advantage of GIS over paper maps,
Boolean logic, can compare spatial an

questions we pose.

Glossary

binary - two values, such as 0 and 1
Boolean logic - a form of algebra (where letters
and symbols are used to represent numbers
and values in equations) in which all values are
reduced to either TRUE or FALSE
conditional statement — in a GIS tells the program
to execute or carry out one option if the
statement is true, and another if it is false
data - information, usually stored on a computer’s
hard drive and then processed by the computer
to give some sort of useful result
Geographical Information System (GIS) -
computer system (program) used to store and
process spatial data in vector and raster format
to solve problems related to positions on the
Earth'’s surface; a GIS can show many different
kinds of data on one map, usually by means
of overlays
georeference - accurate correlation between points
or places on the map or GIS screen and the
real world
hardware - computer itself and its peripherals
such as the monitor, screen and mouse;
software runs on hardware
5 s ot g
ples of validity

GIS tell us whether one €x

IS tell the program to ¢
false. The if-then-else
a conditional stateme
is that it is compact,

d attribute dat

pression is larger than, smaller than, o |
arry out one option if the

C
xecute or probably the best.

statement is

nt.
efficient and fast, and, using

ain milliseconds tO provide answers to gy

map - a reduced two-dimensional representatiq,

of reality ' _ |
model - a reduced representation of reality, whjg,

usually represents more than two dimensions,
and may be in electronic form on computer ;
overlay —a layer on a map or on a GIS; overlays
are superimposed on one another
polygon —-a closed shape
raster data — or information stored in a GIS and
relating to a particular point, line or polygon
relational statement — in a GIS, such a statement |
tells us whether one expression is larger than,
smaller than, or equal to another expression
software - computer program written to perform
a specific task, such as word processing, or
graphic design
truth table - a table with rows and columns
showing how the truth or falsity of a |
Vecli;?liozlsg;:alri:s with that of‘ its components
Veenn disgiam " ) d? or polygon in a-GIS
mathematica] or ]lzgfam f@preser}tmg
curves or other pOIglcal set§ a% — clos.e .
Tectangle (the univzgons o DOGIERe g
of 15al set); common elements
the sets are represented by i :
(overlaps) of ha ol Y Intersections
cles or other shapes

t
I
[
|

e
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ToPiC test 4

‘o 1, Inyour own w ‘
paplatt ] words, what o GIS I

Mateh the definition in Colyy, B wit]
word of term Column A, ' the

map_ to do with space and place

—_ G _
CamnA__[ Columng
Word or term | Definit on
| Weor o —

attribute data | 2 way of feasoning Lo provid

‘ € e
P == _‘_'._.'“'T'l_'_Ffl_‘_"flﬁjl_!it!ru'.ibh) answer
hardware amap or GIS layer that can be
P—— _"j'.lfi."ﬂ“_k'_’ﬂ__(_’_'}_mm")_lj\er one
' — f — |

logic point, line or polygon on a GIS

overlay The way in which attribute data
is stored in a GIS
| *
raster an assertion or putting forward
of a fact, opinion or idea
software computer, screen, mouse and
keyboard
spatial data that belongs to a certain
point or place on a GIS
statement computer program, written to
solve a problem
vector a reduced two-dimensional

representation of the real

world or part thereof

3. What do the following diagrams have in
common?

ere a GIS
4. Name three practical examples of wh

might be used.
5. Boolean logic:
A uses truth tables
B does not use truth tables
C is named after a famous ¢
D isa very accurate but IOV
calculating distances:

hemist
method of

G,

10.

A relational statement:
A

. is used to describe members of your family

tells us whether one expression is larger

than, smaller than, or equal to another

expression

C s used to relate a story, or idea

D is the opposite of an accurate statement.

A conditional statement:

A is never used in GIS

B depends on the computer program being
used

C tells the GIS program to execute or carry
out one option if the statement is true,
and another if it is false

D is never more than 50% accurate.

Georeferencing:

A is not really important in GIS

B makes sure that all the GIS overlays and
data correspond with one another, and the
situation in reality

C isused by geologists to arrange or
reference their rock samples

D s part of the training of all librarians.

A binary statement or binary expression:

A is used to bind computer hardware and
software

B proves that Geography is a spatial subject

C went out of fashion once computers were
invented

D uses two simple values such as true false,
or 0: 1 or yes no.

Explain the general steps follgwed when t

performing an overlay analysis on a comlpu flﬁf

which is running a GIS program. Use & 5‘““31’ €

example of a problem o isSu€ that might ee

addressed using overlay analysis. You can 4

this diagram to assist you.

Topictestd 79
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Minerals and mining

By the end of this topic, you should be able to:
« explain sustainable use of mineral resources
« describe environmental impact assessment

e explain the cost-benefit analysis concept
e describe the importance O

i i t in mining
describe the importance of environmental impact assessmern

f the cost-benefit analysis in mining.

Sustainable use of mineral
resources

The activities that use the elements of the physical
environment need to continue supporting human
life, not only for the present generation but for
future ones too. Such careful and continued use of
natural resources is called sustainable use, which
leads to sustainable development. To develop
sustainably, the environment in which people live
has to be safe, clean and properly managed.

Exploitation is the use of something else (be
it a person, a resource, a country or a situation)
with no regard for the consequences or impacts
for that person, resource, country or situation). If
we exploit mineral resources, we are using those
resources in an unsustainable way.

Reuse and recycling

Resources such as soil and even water are
renewable resources. This means they can be used
over and over again. This is of course provided
they are not exploited. Unfortunately, minerals are
not a renewable resource. Once mined and used
We cannot replace them. However, with reuse ’
and recycling (note that they are not exactly th
safne), We can make the world’s and Zimbava ! y
mineral resources go further, and last longer. -

Activity 1

1. Define the following:
a) resource
b) exploitation
c) recycle
d) reuse.

2. Which of the following could be reused,
which could be recycled, and which could
be reused or recycled?

a) steel

b) glass bottles and jars
c) old car tyres

d) plastic containers.

3. Find out what the symbol on the left
stands for, and explain why and how

the object on the right can be reused or
recycled.
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1 order to protect both the physical and human
environment, an Environmental Impact
\ssessment (EIA) should be carried out before
mining to mitigate against negative impacts.
\itigation means reducing, or making less, the
impact of the proposed mining activity. Note that
poth the physical impacts, and the impact on people
or socio-economic impacts must be considered. 'or
example, mining in an area may create new jobs and
bring in more mMoney, but there may be negative
social impacts such as overcrowding, rising crime
rates, and abuse of alcohol.

2 ton the
Figure 5.1 Mining activities always impac

environment in some way

What is an Environmental Impact

A‘n‘.("i'oll"_‘l]t (“IA) ?
\Illll‘-ll Fitney

" cntal hinpact Assessime .
‘l'l“l. lI-_#'ll'ilI AN lII \ l L [“tl[f\,l\!lll

s, consldering o /
| . ' j 1 or evaluating
e CUVITONe |

Positive g ney,
(N1} ]llllllll‘

al cansequences or irmpacts, both
itive ofa plan, policy, programime,
I I;\‘.’:'Illll:'::ll"' 1 Iu.-hm- starting with that project.
tountries, and Npulsory by law in al developed

o | more and more developing
"(Illl'mlu-'. An LIA By usually a formal procedure,
i'\;‘;;‘;::{"1:.:]“,\.’[:‘l‘ll“l"- and n-;',ul-slin.ns_in a step-by-step

/ nt, neutral specialist companies
:"‘“"“Y carry out the EIA on behalf of their client,
n‘r example, a large mining company wanting to
_Wl‘” anew mine. Public participation is important.
This means that the concerns and objections of
ordinary people must be considered.,

The purpose of the EIA is to make sure that
decision makers, who may be politicians, or a
local authority, or a business or mining company,
consider the environmental impacts and then
decide whether or not to carry out the project.

ElAs do not lead to or follow a predetermined
environmental outcome. Rather, the decision
makers must account for environmental values in
their decisions. Their decisions must be justified in
terms of detailed environmental studies and public
comments on the likely environmental impact.

An EIA follows a procedure, outlined below.

1. Screening

The EIA process starts at the beginning of a project.
The important questions are: ‘What will the effects
of the project be on the environment?’ and ‘Are those
effects significant?’ 1f the answer to the second
question is yes, an EIA should be undertaken. This
first step in an EIA is called screening.

2. Scoping
Where a decision is made to conduct an 'QA, tp? |
hat need t0 e addressed must be identified.

jssues t f the EIA, and is known as

This provides the scope O
scoping:
3, Baseline study

Following on from scoping

sent
. formation © the pre e
o nt is collected.

all the necessary
state of the
his is called @ baseline

eﬂVil’Onm

5: Minerals and mining 81
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4 haseline:

study because it provides Sof the
; "yt \ v
possible impacts and change as & f
project can be measured
4. \Impact prediction ted
oy compiett
wee the baseline study has been P 2y
Onee the B fictic

1 begin. Impact pres

fmpact pradiction Gt .
e v changes to the

involves predicting the like

a5 a result of the project-

¢ fronment

5. Impact assessment N
assessment of the

areful, expert
impacts.

The next phase involves the
identified impacts. This requires ¢
interpretation and understanding ol lIIL" o
The findings will intluence decision makers as

whether or not to let the project g0 ahead.

6. Mitigation
The assessment of impacts often brings up isSues,
ntial damage to the environment.

such as pote
res to reduce Or

\Mitigation involves taking measu
remove environmental impacts.

7. Producing the Environmental Impact
Statement

The outcome of an EIA is usually a formal
document, known as an Environmental Impact
Statement (EIS), which sets out factual information
relating to the development, the information
gathered during screening, scoping, the baseline
study, impact prediction and assessment,
mitigation, and monitoring measures.

8. EIS review

Once the EIA is complete, the EIS is submitted to
the relevant decision makers (often a government
dc?partment or local authority). This is the bog
with the power and authority to allow, or qu
the project application. S

9. Follow up

Follow up relates to the post-
andl includes monitoriné) ofti;l:)ir';:aighase O EIA
environmental management of the ; m'e o oing
znd notin.g any impacts. Follow up Erol?flt’
pportunity to control environmentg] .
effects and to learn from the whole Ea[ AI e
Process,

EIS review

EIA follow up

ps in the EIA process

Figure 5.2 Ste

The importance of environmental

impact assessments in mining
Because, as we have noted, mining often has
very severe impacts onl the environment, EIAs
are especially important in mining. There are
hundreds of examples from the last two centuries
of impacts and damage to the environment,

in Europe, America and Africa, which have left
permanent damage to the environment. Mining
is one area of economic activity where an EIA for
each new project, for example a new mine, or
€Xpansion of a mine, needs to be considered.

: 33 _
Big Hole | f: South Africa’s

i g - =
(ight). Ty ;") what | mous Kimberley
a

N the ar below the surfece
® environment is far grgater

Ntis DErmaner:ace. This impact on the
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I which of these are likely vo be

| a) employment OPportuniuen
| P demands on limiteq -

e ————

©Qative ;
'Mpacts |
na
nElAto establish a new coal mine?

: Water g, new
e) increased t‘ax revenue fo, th PRl ) o shops and facilities for workers
2 Look at the series of Photo © state, ust pollution

s lab
a) What does each of the phote(l)l:dAA o D ang answer the f
A,B, N

b) Which photo shows e and D, appear ollowing questions:
. most pristine (UntOUChed) O represent?

| landscape, and which one A

shows the most degfaded
landscape?

F ¢) Whatactivity appears to be
|I taking place here? Explain

i your answer.

. d) Whatis rehabilitation? pg

I you think this landscape

! could be rehabilitated?
i

e) [f your answerto d) was
no, explain why not. If your
answer to d) was yes, what
might be the major issue for
‘ the various role-players?
' | f) Do you think an EIA was
carried out before this project
began? Explain your answer.

Cost-benefit analysis (CBA)

would vou walk 10 kilometres for five cents? You
would ;‘)robabl_v not. Would you walk 10 kilometres
f2r $100? You probably would. You have done a
quick cost-benefit analysis (CBA) in your he:lul.
fte risk (exhaustion and blisters) is the same |'n
both cases, but the benefit in the second case is far
gzater than the risk. Put differently, the b‘cncf:t
from walking 10 kilometres for five cents 15 ::19
sufficient to make the cost or effort worthwhile.

= . istance is
However, $100 for walking the same¢ di
worth it » which
’ i ic cess by ‘ .

S0, a cost-benefit analysis 15 3 proare analysed- . o 5.4 Weighing up benefits sgainstrmd. JES
“ecsions (usually business o tion are F|g|e tips one way, it is worth it. If the scale T.I{;S tlhn .
" . S —a : ion or ac sca _ -+ This is the basis of aimos
¢ benefits of a given situation ciated with other way, it is ot worth it. This is
ada O saik mn
“ed up, and then the COStS as; ll business decision = TRERA
“4ing that action are subtractec- \ s W -

Topic 5: Mineral_.s and mining 3 831
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Here is a simple example. A company ‘T‘"’l“:":s
to establish a new mine. After all the c;alt‘l'l‘ﬂ. ('ll
are done, they find that to produce a ton of cod
will cost Sﬁt\":\t the same time, the price th’] of
company can get for their coal is §48. In spittthe
all the job opportunities it would create, and »
development of a new town for the workers, ﬂ ong
with a school and a hospital, the costs outweigh
the benefits, The company therefore decides not t0

go ahead.

The cost-benefit analysis process

Here are the steps that are followed in a cost-

benefit analysis:

*  First, make up a complete list of all the costs
and all the benefits associated with the new
project. Costs must include direct and indirect
costs, unseen costs and the cost of possible
risks. Benefits must include all direct and
indirect income, and unseen benefits, for
example, increased production from improved
worker safety and morale.

* Second, a unit of monetary measurement (US$
are most often used) must be applied to all the
things on the list. This is straightforward for
direct costs and benefits, but more difficult to
do for unseen costs and benefits and may need
expert help. Do not underestimate costs or
overestimate benefits.

*  The third step is to compare the results of
the total costs and tota] benefits to see jf the

s e o5
' T1S made to go aheaq With
the project or not. In SOme cases (where th
8ap between costs and benefits js Small) the
cost-benefit analysis might be revijey :
if costs can be reduced, or pe ; e,
: nefits INCreaseq

’ t 0

a general rule, the smaller anq Simy
the easier it is to apply C_OSt‘beIlefit ft

On very big projects, especially thoge
analysis: un on into the long term (decades
which ‘;l::lors _penefit analysis is more difficyy,
or more

is is because:
tely. This 15
ly accurd ject, the more comp
a ect, e
-P¥ ihe bigger the Pro] PIex the

i lysis
_penefit ana _
cost tl)oﬂg periods of time, there may be
Ov.;;reseen aspects, such as drop in demap,
un

for a particular mineral, Or an increase iy,
or

Note that a5
the project

to

i sts
roduction €O .
ipnterest and borrowing rates may change

new technologies or methods of Productigy,
may make the existing project obsolete.

The importance of the cost-benefit

analysis in mining

Cost-benefit analysis in the mining industry js

particularly important because of the points listed

directly above. Other important points are:

* Supply and demand of minerals on 3 world-
wide scale is very unpredictable. A mine that s
profitable today, might not be in a few years'
time, and the other way around.

Itis very expensive to Set up and start the
Operation of 3 pnew mine,

» It would pe irresponsible not to

Oper COSt‘b@ﬂEﬁt analysis on any

S‘(.:anned by CamScanner
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:xctivity 3

Calculating cost-be

nefit ¢
Thl:i 15 a lhcﬂfk‘.tig or

al CBA a Minjy
‘ below f eXercig
] Sht"et CIOW TOr YOL"_ CBA SQ b
; Chichiciza Mini"g Wan:t\' t
| shis, they hire yo S 10 sty
B W, SRS Undertake Tupane
ron ore, with aboyt 5 % ch

. < I
aton) is US$2. OMme

d
dn Im

3 Water 1200000

6 Tax  ———| 500000

Lﬂonthw total: z 1000000

1. Using the information above,
perform a cost benefit—anaiysis for

the new mine looking at:

a) now

b) five years’ time when the price
of ferrochrome is US$4 per
kilogram

c) ten years' time when the price
of ferrochrome is US$8 per
kilogram but production has
declined to 4 000 tons per
month.

2. Suggest ways to either:
a) save costs in the future
b) increase benefits in the future.

"Oject |
b in 7
sed o, N Ziml

ACBA v Y chrome

4. Environmental rehabi“tatbn S00 000

price (per kg) in US$

~ oabwg
n\':]lT'I.ll\lr New

Ming ol

aNned for Zimb

abwe, Use the

perkg (the

e are 1000 kg in

|

|

|

|
1
Tl
|
|
1
|

2008

2010 012 2014 2016 \

years |

cost-benafit analysis form

| banefits 4\
$.] item 1s
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Summary
o The sustainable use of min

g ;
o Reuse and recycle are important conee

exactly the same thing.

‘ atur
«  Environment refers to our surroundings, both né

environment),

e An environmental impact assessment (EIA) is R
possible impacts on the environment from a develop

new factory,

ir al impact
« Because mining tends to have severe environmental imp
carried out before a new mining operation starts.

i ew mine or O
«  Cost-benefit analysis is a procedure carried out Pefore a. n ot semaron 10 MoOnCLY
looks at both the costs (negative) and the benefits (positive)

1 i isi her or HOt a ne

profitable, or whether it will lose money.

eral resources is import

i ?‘ l

ich is follo
a procedure which is

t. We have a responsibility toulra;ds future
a1t v 4 s : . - :
for Zimbabwe's nunu.ll‘wca t :
of minerals. They do not megy,

sUC ¢ ll‘ban
'l[ or hl”na"'"]adﬂ (.‘)U‘.h as ant
dl,

wed to look at the

nt or project, such as a new mine, or 4

s LIAs should almost always be

ther project is started, [t

siness will be

i important in the
* Because mining is a long-term commitment, cost-benefit analyses are very 1mp

mining industry.

Glossary

benefit - to gain

cost — what must be put in, often in money, in
order to get something out or buy something

cost-benefit analysis - a comparison between
costs and benefits to see if it is worthwhile
going ahead with a project or new business

environment - our surroundings, whether natural,

or built

Environmental Impact Assessment (EIA) -a
formal procedure for addressing and weighing
up the possible impact or influence of a new
mine, factory, plantation or even a housing
development on the environment

exploitation - to use something with no regard for
the well-being or futyre of that thing

ﬂ‘lining

impact - effect on something, whether good or
bad

mining - removing, usually by digging, quarrying
or blasting, minerals from on or beneath the
surface of the Earth for human use

recyle - to return something such as glass, or cold
drink cans so that they can be processed to
provide the raw materia] for,
bottles or cans

reuse - to use something more than once

scoping - identifying the issues (the scope) which
must be addressed in an EIA

Screening - the first step i
‘What will the effects
environment?*

for example, new

3
o
3
5.
i
b
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ToPiC test 5

I

fine the following ,
Defi 8 yoy Own w

where possible: e
2) Environmental Impacy r\.\.\v“”w
b) cost-benefit analysiy "

¢) exploitation,

Are an EIA and a CBA the
your answer in not more
Look at the following gra
questions that follow:

ame thing? Explain
than oy lines,

ph and answer the

time in years from 2000 - 2050
——e TV

.

benefits in US$

costs in US$

M What doces the graph represent?

D) What is shown by the blue shaded area
marked A?

)

What Is shown by the red shaded area
marked C?
d)  What happens at B?
¢) Is this project or business likely to keep
running after about 2040? Explain why or
why not.
f)  In what way would things be different
for this business if the costs followed the
dotted red line?
Explain how and why either an Environmental
Impact Assessment (EIA) or cost-benefit
analysis might be carried out for a new
Zimbabwean mining project.
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By the end of this topic, you shot

:
.

Environmental ma

ild be able to:
explain what is meant by cnvironmental ma
identity international treaties and pr()tocols
discuss the advantages and disadvantages
describe land use planning

explain land use planning as a strategy
identify challenges in land use planning
sugpest mitigation measures.

The environment is what we see, experience and
interact with around us cach day. In other words,
it is the world around us. Environment can be
defined on the basis of scale:

Topic é: Envi
pic 6: Environmental manage
ment

nagement

of clomesticatin

for sustainable env

nagement at a glob

- _ o

g intemational treaties and protocos

ironmental management

al level

the Earth in our planetary environment
environments at a continental or regional s
local environments (the environment inwh:
we live).
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vironments are not limir.
£n i ; miteq
cm,imnnuula. such as sqv

i nents. Muc ANnaly, OF ¢y
gn\'ll'“l" - Much of tpy astal

¢ “-"[ltl'

jives in urban environmeny *POpulation

“ LAY i""l as

jmportant theretore 1o Consider o

ny Womments, il

the lL‘\‘L‘[ at which I“."'l‘h‘ CNpPerien
e the

t[a\-_u)-dal,\’ basis. o
For Form 4, however, we i
CLowWe will CONy

environments. We are lookiny e glahal
LA

theretore
environments, and environment e at

al Managemeny

We would ¢ '
: consider
K100s of the Fapy,

pavironmental management aq iilobal §

to do with managing, conserving alml‘:.\i:.,\r.ﬂ has
managinis Tt‘.‘%‘ﬂurmﬁ atan internationg] .Iv\'tl‘llld
pecause the Earth is (with the exception of " .
radiation and meteorites) a closed system \:hlirt
happens in China in terms of, for examplé ﬂirt
pollution, will have an impact or effect nn'the
whole Earth. In the same way, if a single country
such as the USA uses the Earth’s resources at an
unsustainable rate, the impact will be felt on a
global scale. Remember that an open system is
one where energy and matter can move into, or
out of, the system like a lake, for example.

A closed system is one where neither energy nor
matter can enter or leave.

on the global scale. Typically
ditferent biomes or re '

stem: matter and energy

Open sy
the system.

o : er and energy i
Closed system: matt AT Jexit

ciraulate within the system but
cannot enter or leave the system-

Figure 6.2 Open and closed systems

Figure 6.3 The Earth as seen from space;

the Earth is, effectively, a closed system

Humans appear to have finally recognised that

we all rely on the same planet and its resources to
survive. [f one nation breaks the rules with respect
to global environmental management, all nations
may suffer the consequences. For this reason,

a number of initiatives, protocols and treaties

have been put in place so as to properly manage
environmental issues at a global level. Before we
look at these, you need to be reminded of the main
environmental issues facing the Earth.

Rising sea levels

Climate change leads to rising sea levels. Average
sea levels are rising around the world and

this has an impact on people living in coastal
environments especially small island states (SISs).

Melting Polar ice and glaciers

Climate change impacts within the next 100
years could mean the world’s glaciers will have
disappeared, as will the Polar ice cap, and the
huge Antarctic ice shelf, Greenland, may be green

again.

Tropica! c
typhoons

il increase in s
These will in
i1l become more common under more
wi

climatic conditions.

yclones, hurricanes and

trength, and flooding
extreme

ALl
1 .

=f WA

\ .

]
1

ironmenta\ management

Topic & Env

(¥

89

A

“i!\
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Heatwaves and droughts »
in in some places, droughts

become more common as
global warming.

Despite heavier ra
long heatwaves may
temperatures rise due to

Changing fisheries |
: ange, sO global fishing

a temperatures ch ;
As se p Tk extended as fish

grounds may may be reduce
breeding conditions change.

Changes to agriculture

Farmers in temperate zones are finding drier
conditions difficult for crops, such as maize and
wheat, and once prime growing areas, such as
Zimbabwe, may be threatened. Warming may
affect deciduous fruit production, where trees
need a cold winter to rest.

Shift in forest types

Areas under forest may change, and the types
of trees may also gradually change as forest tree
species adapt to climate change.

Reduced food security

This is critical for a growing world population.
Different crops grow best at quite specific
temperatures and when those temperatures
change, their productivity changes significantly.

Pests and disease

Rising temperatures may favour agricultural pests
diseases and disease vectors. For example, much
of Zimbabwe and South Africa are malaria-free,
but this may well change in the future.

L}

Ocean acidification

Rising temperature and rising CO, levels are
making the world's oceans more acidic. More
acidic seawater affects the

ability of sea cre .
to make shells. Shelled spe e

cies, small and large,

are tllle base of the ocean food chain. The
may impact on the food-
the world’s oceans,

ir loss
producing potential of

-'—”_-___...—-'-""""-’_'“ o S R '“"“1-.,_“_
Activity

Name three different levels 4 Wihie,

b environmental management caq
appiied. What is the top leve|?

2. Explain in two or three lines ywh, ou
understand by the term global ¢),,,
change.

3. Two of the following are not Predicye,

outcomes of global climate change,

Identify them:
a) global warming

b) sea levels dropping

¢) ocean acidification

d) shift in forest type

e) decrease in strength of tropical g,
4. Explain the difference between each o,

following:

a) sustainable versus unsustainable

development

b) global warming versus global cooley

¢) open systems versus closed system;

d) rural versus urban environment

e) advantage versus disadvantage

—— et e ol et

International protocols and
treaties

What are protocols and treaties?

A protocol is an agreement that negotiat®
from different countries put together after
discussion. The signed protocol forms the b’
a final treaty or convention.

A treaty is an agreement where the partio
negotiate to reach common ground and avold
further conflict or disagreement. It must
normally be approved by the government e
representative has signed it.

A convention begins as an inlcr"i*”"""l
meeting of representatives from many “"HZHT
When this resuits in general agreement 3%
Procedures of actions they will take on -‘5“.‘{:.;
tUpiCS, we speak of a convention. I"l'l\vilt.ln!'lt‘t‘-,
conventions include agreements on “'Nw:.”h-""‘
endangered species, desertification, <M
and similar jsgyes.
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UN framework Conve,
Clin‘“m Change

e gnited Nations Framoewy), Oy
on climate Change (UNFCy Wiy |n|||

jlace jn 1992 at the Uniteq Natlony L o
on pnvironment .-l‘hi lh‘\lv‘ul"”lm” 1'.1;\3:“'
in Rio de Janetro- This conferongg 1y g !Il”
e Farth Summit where 15 Nationy .“ I
e UNFCCC. This commigyeg the mhe
smospheric concentrations of yy¢

Wion On

Iy
|l‘||| i

ay

m o I"""”l "

Chonse g
p g Ty IETE
e goal Was Lo prevent dangeroyy anthropg }”I oy,

N

(Pmmsm} interference with Earfy Clinate g
rhis would require large reductjony tn }';l‘ ‘
gas emissions such as CO, Deve !
uudermok to take the lead,

.

enhonye
loped countrjes

Kyoto Protocol

After the signillg of the UNICCC reaty, parties

to the UNFCCC have met at various conterences
(cops or conferences of the parties) to discuss
how to achieve the aims of the Rio Farth Stimmilt,
At the first COPD, parties decided that to stabilise
their greenhouse gas emissions at 1990 levels by
the year 2000 was not good enough, and further
discussions at later conferences led to the Kyoto
Protocol. The Kyoto Protocol sets emissions targets
for developed countries that are binding under
international law.

The Kyoto Protocol has had two commitment
periods, the first from 2008 to 2012, and the
second, from 2013 to 2020. It is important to note
that the USA did not ratify (agree to) the Kyoto
Protocol, while Canada rejected it in 2012,

Not all nations are agreed on the second-
round Kyoto targets, which could be seen ns‘;a -
worrying sign in terms of efforts to control climatc
change.

Montreal Protocol

The Montreal Protocol addres
Geplete the ozone layer (a protoco
COm:entiDn for the Protection of th
Itis an international treaty designee duction
¢ 0zone Jayer by phasing out the pw. ne
of Substances that are r'E’SmeSiblc ot 03187' Since
®Pletion. It was agreed on in Auguﬂ As a result
0, it has undergone eight revision®

sed substances that
| to the Vienna

| to protect

¢ Ozont Layer).

il ”” ‘”“_“”1””“”' III‘-’““‘“*P”" ”” frftilit h”'l‘-‘ ]”
MO 1y

WY fe iy i
he Hamalkao Conveantion

I e
IO Congentiog Che et Bsadigibio

OO0 o0 e T o e Dot anies Afien
el e o ool o Frnneshicinddary SAove e it nriel
Nt of Harardous Wastes withibiy Aftieu)
1% Lrenly o] Aitean TR |HH'II|HIIH]{ T
“”l"'” ol iy bavzondons G lmliml_ titl e e
Wiste e Convenniom wis tegtotbatedd ey dvecfu
PO Of 4y o gnsation of Atoean Uity
Mamako, Mall 1 Fneaey, 1990, wnid apne Htes
loree i (oo, Pl alin 14 1o slop the i, deyelogid
cottntrbes oy l“'.[l|lr|||ll}{ [t ‘1"‘-""“{““]{
countles i Atica by dumiptig voxie waste 11

these Afecan conntines, even with e prpresval of
e accepting alntyy,

Basel Convention

The Basel Convention on the Control of
Transhoundary Mavements of Hiazardons Wastes
and Thelr Disposal, ustally known s the Hasel
Conventlon of 1989, s anc intermational treaty

that wars destgned to reduce the movetnents of
hazardous waste hetween nations, 1 specifically
atmed to prevent the transter of hazardons waste
rom developed to less developed counties, I8 deoes
not, however, addresy the movement of radioactive
waste, which the Bamako Convention does, The
Basel Convention came tnto force in 1992,

Zambezi River Basin Action Plan

The Zambezl River System Action Man (ZACPLAN)
is a multinational plan under the Undted Matlons
Enviconment Program (1 INELP), ‘The alm 1y to
incorporate effective use and management of the
Zambezl River systent, Ight countries (Angola,
Botswani, Malawl, Mozamblgue, Namibla,
Tanzania, Zambla, and Zimbabwe) are directly
involved. The Zambezl River Basin Is used by

all these southern African countries. Ilt:lvr lnll
Figure 6.4 for these riparian countrles, The plan
e (0 MANage [ESOUTCES collectively amongst,
lmm] qween SADC natlons to reasonably meet
irlllajlilln’:ml, and international goils for waler

The Zi w7l [Uver Syster Plan Is the
} s, The Zambez
FesOUTCes: :

Topic b Fm.rin:nruru'nl."l'nfn:muf]"f”'-'”t ” g
gptes== T
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e
i
)
,

v on the
culmination of o UN commission focusing ol -
- . v wale
projection that the demand tor the Dasins

) \i"l.
resoutves will increase as populations inciea

. an
el the eeonomnies of these southern Alrica

countries developed.

Figure 6.4 Zambezi River catchment (outlined in red)
showing the countries (labelled) that contribute to this
catchment

The advantages and disadvantages
of domesticating international
treaties and protocols

The world is sometimes referred to today as a
global village. This means that all countries and
nations are part of a single environment. We are all,
in a sense, neighbours living in one community.
Modern communication (particularly the internet)
and the way global markets (trade and finance)
work, means that it is difficult for any one country
to go it alone. Possibly the only country in the world
with a policy of complete isolation is North Korea.
Being part of the global community has
both advantages (pros) and disadvantages (cons)
for any country. This applies to Zimbabwe as
much as any other nation when it comes to
accommodating internationa] treaties
and protocols within our coy ’
policies and structures.

Here are some of the advantages ang

agreements
ntry’s domestic

Topic é: Environmental Management

Aisadvantay
even |
¢limate and

Advantages

s 0f being party to international, ¢,

{ Alrican organisations with regard to
ust 4 '

the envire nment,

S

jon as part of the wider internationy

fforts to control climate chapy,
itional expertise on

Recognit
-.'ummunit_\"\ ¢
Access to internd
ytal issues. ‘
5, possible access “T fl:ll.ld{ng to
promote sound environmenfzﬂ lﬂl.tlatl\,s_fs' |
Collaboration and co-opcmthn with rega.rd to §
] nvironment. Examples migiy

d smuggling of endangered

environmel
[n some €ast

s st bl Bt

preserving the e
include trade an ling
species, and illegal trade in 1vOry.

Zimbabwe's own needs or policies might
have to take second place to what the global
community feels is necessary.

Once a nation is part of a protocol, or has
signed an environmental agreement or treaty,
it is binding.

Developing countries often feel that the *
developed nations push their own agendas at i
the expense of, say, African nations. This needs |
to be guarded against.

i
Disadvantages i
|
l
[
f
i

Activity 2 |

1. Explain the difference between a treaty, 1 k
a protocol and a convention. 1
Identify the treaty, protocol or convention E
from the following short description: |
a) deals specifically with water resources |

in southern Africa !

designed to protect the atmosphere’s
ozone layer

2.

b)

)

aims to stop exploitation of African :

countries by developed nations |

f:!urnping their toxic waste

International treaty that was designed

to reduce the movements of

h.anzardous waste between nations

aims to prevent dangerous human

interference with Earth's climate systerm-
SE=

d)
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r'f."id a L'EdSS (iul}-llf‘ on the i

3 1 and disadvantaq Advantages il collapse o, at worst, cause hanm or damage to the
sros) an ¢ ages (con. :
Y asticating interng \cans) of | particular environment on which it is focused.
domes : atlonal tre i 5
tocols (in other words. § ales and i patial or land use planning 15 more complex
! ”t . party o Internatio i I(" Zimbabwe s than simple land use regulation, 1t must take into
1o be P . LAl na )
oo, iR WUreaties ang | account the conflicts among sectoral policies. For
ot oy L oty " "
" nd environmental -ﬁme"nc policy l example, economic development policies might
OuUnd NLal 1ss ; s i P »
3 e Sues accordingly), clash with palicies for environmental management.
vou Me l 4 guidance from Do we conserve a piece of land, or do we use it for
Lur teacher on this o | s :
" 1‘r'h regardin Z":qob, Or to do some | development? The key role of spatial planning is to
rpadlic = £
= fth g }m abwe's Position l promote a more rational arrangement of activities
on some O the treaties and and to reconcile ¢ i i “hiri
Y i protocols i ) reconcile competing policy goals (Chirisa
discussed above. 1 and Dumba, 2012).
. Sh— Zimbabwe's Regional Town and Country

3 z
Planning Act of 1998 is the main Act dealing with
the physical environment of the country. It is:

Land use planning as a strategy

for sustainable enVironmental . iAn Act to provide for the planning of regions,
ement districts and local areas with the object of conserving
manag and improving the physical environment and in
_ ) articular p ting health, safety, orde ity,
- W e p ar promoting health, safety, order, amenity,

convenience and general welfare, as well as efficiency
and economy in the process of development and the
improvement of communications; to authorize the
making of regional plans, master plans and local plans,
whether urban or rural; to provide for the protection

of urban and rural amenities and the preservation

of plans for development and for sustainable
L-,m-imnmemal management. Without planning,
land use and development can become ad-hoc.
[his simply means on a bit-by-bit basis, with no
dlear goal, strategy ot framework. The results could

be problematic, for example, a school built next of buildings and trees and generally to regulate the
to a storage depot for dangerous substances, or a appearance of the townscape and landscape; to provide
mine right next door to a fragile ecosystem. Proper for the acquisition of land; to provide for the cun.tru.!
lanning is necessary for both urban and rural over development, including use, of land and l.nuldmgs;
E to regulate the subdivision and the consolidation of
e pieces of land; and to provide for matters incidental to
Land use planning as a strategy or connected with the foregoing.” |
: ‘ronmental The Act deals with land use planning ata
for SUStamable el regional level. The Act comprises 75 Sections and
manag ement one Schedule. The sections aré divided into 11 Parts:
(This section draws from an article by Innocent - Preliminary
Chirisa and Smart Dumba published in the Journal -, pegional Planning
of African Studies and Development in 2012.. The : . Local Planning Authoritics
attcle was titled: Spatial planming Jegislation and e, waster and Local Plans :
r . in Zimbabwe: velopmen
historical and contemporary challenges 1 Zimbaby © Contro_i (_)f De CP - iyt
; ) « Subdivision and Con .
A conjectural approach.) | Acquisitionan d Disposal of Lan
involves mpensation
Sustainable environmental managemem ¥ e « Co dl:
lanni hort term) and for » Roa sministrative Cour {nder
Planning for today (the S word qustainable o Functions of Admi
future (the long term)- The o or region MYt This Act 1
E“Plies that the plan for al: a;fag sironmenta! . GeneralT
€ workable i erm.
workable in the longet g oith

pla”“ing that is not s.us'taiﬂa'ﬂ'le ma . 93 ;

Topic & Environmenta\ management & i
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The Act provides for the makin
and Master Plans for the contro
through a permit system and Developme
Enforcement, and Prohibition Orders, an
expropriation ot otherwise acquisition of 1
covered by a Local Plan ora Master Plan.

planning

differs from one
s are not

Challenges in land use
The scope of land use planning :
country to another. Zimbabwe's prioritic
necessarily the same as those of, for exampleé, @

European country. HOWEVER, most spatial plans
have a number of things in common. Land use
planning generally faces these challenges:

« it must identify long- or medium-term
objectives and strategies for the country in
terms of land
it must consider land use and physical
development as one of govemment’s many
activities

it must bring together and co-ordinat
nsport, agriculture and the

e sectoral

policies such as tra
environment.

There are different levels of looking at land use

planning or spatial planning:

« the micro-level; for example, village, district
and ward

+ meso-level: for example, province and region

« macro-level; supra-region (an example might
be southern Africa such as the ZACPLAN that
we previously looked at) and the globe.

As things happen at these different levels, they
present challenges which often repeat themselves.
Strategic planning and management is a tool, or
method, or strategy for meeting these challenges
Government policy and laws must be continuall'
assessed, evaluated and revised so as to address ’
the challenges effectively. Here is a simple

Topic 6: Environmental management

no gOOd having a

o, 1L 1S
€.
X o
I rion policy in place to presey,
i e in the park h ¢
ally 8094 € if the and jals in the parknave g))
really ark if t d. Similarly, it i

al p \ for foo
ationdt o idlled i
: nn punted @ ]d l;\ro[ld('.‘rflﬂ tourist attraction j,
v ol park full of animals if the

ing because they do not hay,

risk-informed

sures:
lated policies

: mea
anning: re

he environment, land

: t

int of view Of ;

meltht:1 f{;’g”;n 4 the policies and laws linked to
use plant

Janning must be risk informed. This means
sﬁc?si:h planning must take into account things
tha

like:

o theris

. population

« theneed tO
with good environ me
practices

« financial im

k of climate change
pressure 01 land
balance economic development

ntal management
plications of land use planning.

In Zimbabwe, as in almost all African countries,
planning practices were shaped by the colonial-
post colonial legacy. This means that, despite
the change in government at independence,
the old order still exists (to a degree) in terms of
planning. This can be referred to as a colonial
spatial planning challenge. Even the Regional
Town and Country Planning Act of 1998 did not
;;?::Il)‘fet‘) the colonial spatial planning challenge.
Africa we must'continue to address, from an
5 -an perspective, issues around land d
Patial planning wj i
vt 8 with regard to the Zimbabwean
ment. This must be done
ne in such a way

as to benefit th
; e cou i
environment, ntry, its people and the
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[ Activity T
| = . ‘
| 1ite an €53QY OF report | | | You'ean ktnic |
e sntal port n which yoy, ¢ | | “an structure your report, which will |
| an “nwrol‘“‘m'nm plan for the Consider 1 | probably be about f !
Y hve. It could be area in wj 1 1o e about four pages long, as follows: |
{ you live- t could be urban, o - | il { i Heading (give the report ; R
{ § cher will assist and quide al. Your | daselons Whait ik 2 report a title which tells |
| owards T FHCeyou, and will poing | | ° s what the report or plan is about) !
i you! rowards any available resoyre il point || Introduction (where you state tt i
| | \ ' i |
t your plan needs to take into acc o | | the report) e the aims of |
| o ount: | b & 1
be W9 realities of the area (s | ' | | Physical and socio- I
{ <parsely populated Wch (is it densgly or | | * Map(spatial re o econgmuc background |
* ! « What are the fesources | e Challeng presentation of the area)
i | es

like, isita rural or an urban — 1 |,
| average of relatively wealthy) isitpoor, | |
, which aspects of the environment
need to be considered (urban a:d |
. environments are very different) rural
. whether there are any unique
environmental aspects (this means thin
good or bad, that are found in your ioii
l environment and not elsewhere)
1 . the medium- and long-term goals of the
li environmental plan.

—— e R ————

l !:ow cha!!gnges will be overcome
. L|tgre projection (how will the

p' e?nw‘ronment respond, or what will it look
{ like in the future)

| :

I, Condusmvn (what you have finally decided, |
: and why, in terms of your proposed plan)
& References or source material

| (acknowledge where you got material.)

]
1
| |
k |
| i
|
— |

e e e e e

Summary

+ The environment is simply that which surrounds us in terms of where we live, work and play.

+ Environments are broadly grouped as rural (away from the city or town) and urban (towns and
cities, with higher population densities).

« Fnvironmental management involves drawing up or formulating sound policies to either
preserve certain environments, Of to improve or change certain environments so that they are fit
for the purpose for which they are intended.

« This brings in the notion of planning. It is important to

should look like, and how it can best be used. o
+ Ona global level, climate change and over-exploitation of global reso

world population are the greatest threats t0 th’f’ Earth’s envu-onment‘.J DO
« The result has been concern for the global environment, and a number ot
e resu 3 'q bi 7S nvironi 5
tocols, treaties and conventions intended to manage the Earth’s biophysical €

protocols, treaties

and resources in a sustainable waY-
+  TFor Zimbabwe, as with other nations,
international agree1119“"5' has to match land use and
- * Asadeveloping country, i e s al issues and soun
: : . ; i do
4 distribution and plannlﬂg- 4 Cowntry Planning Act are designed t0

*  Acts such as the Regiond
hallenges-

decide what a particular environment

urces by a rapidly growing

oo i

there ar¢ positive and negative aspects to being party to
the challenges around land

d environmental management.
just this, though they

are not without the_ir [

Lt

e
>

1 Tl
! I“. N onm m l'l men 9
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542 l"'do’edl'i?fslem S‘fﬂem where neither encIgy ol
‘ . ‘matier can enter or leave
convcmmn - an international meeting of o
rep:ﬂemames from many nations with the 315
" of reaching general agreement alx bout procedur®
‘or actions they will take on specific topics such
as global warming
environmental issue - anythin
- environment, typically where there isa
which must be resolved
fauna - animal life
flora - plant life
international - all the nations or countries of the
world, or between one or more ¢ countries
land use - the purpose for which a particular
portion of land is used
legislation — policies or laws to protect the
environment
open system - a system where energy and matter
can move into, or out of, the system

g to do with the
pmblem

ofm of Oﬁggn {(G} Wl‘ith pmt&"? <
mosphere from harmful mm

n

g,c} the act of d?tﬁsigq

w a particuiar situation, o i
g porncm of land is to be “tle

d
the formal statement with regard t«:@
jssue, 07 4 plan of resource; policy is sty
formulated bY government by way ot 2 h*
an act of parhament
protocol - an agreement that negnnatm Imm
different countries put together after disouny,
and which forms the basis for a treaty
urist attraction — 4 feature or area that peosle
want to see or visit
treaty - an agreement w here the parties {usuali
independent countries) negotiate to reach
common ground on a certain issue¢ and aveid
further conflict or disagreement

to
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(. any defined 51¢9 on e Lantys gy
p the jrolar wmnm : doe

an oprn fysten) :

L allows matter 160 epter
lloWws #NETRY 10 feave

¢ allows both matter and ¢nergy Lo ente
and leave

P ollows matier and eneigy 1o vnln but not
feave,

A osed system:

A s the Oppt wite 6 4 Dpen sysiem

g cannot evel function propetly

(s better than an open system

D s always palanced out by an open syswm.

H,

An Inlctmtkn‘ml fraly would be stgned by
just ane coumiry

countoes ¢ of sauthenm Alrea only

countries of Asta only
a nambef af different prations.

'_-'_‘%imwjm-. umm fha)
A increaiitg the ﬂ&!:m impa&t b

W

( geprhac g he dlskong pact

deviogs m}v thie sk o ot

1 monionsag thic sk or npast: :
At whad tevels chn Jand use planumg'dqmaln
and what ate sar of the challenges involved?
Use Ambaliwears examles 10 yor answer,
What s the ditfetence tetween a pilan and

A poticy whin It comes o enviotimetital
mandageinent!

Eaplatn why it s necessary for Countey.
particularly a developing pesintry suclad
Zimhabwe, to have a development plan i
place that 4o takes the envieonment e
apcouiit
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Agriculture and land reforn,

1 shiould be able tos
ate change on .1gr1mlluw and suggest mitigation and adaptiog
Wy,

5, and describe their effects on agriculture
yeasures for pests and discases

LRy the end of this topic, you
e eaplain the effects of clim
Lo ddentlly agricultural pests and disease
| o suggest manual, biological and chemical control it
e evaluate the advantages and disadvantages of urban agriculture

e identify problems ol urban agriculture and suggest solutions to the problems

La list types of agribusiness in Zimbabwt

« identify sources of funding for small-scale
| « evaluate the importance of agribusiness to the

o

agribusiness
individual and the economy.

Climate change and agriculture The structure of Zimbabwean
agriculture

¢ term given (o changms efore we look at the effects of climate change 1

Climate change is th
re, it is important to consider the \
'

onditions around the world. These ul

temperature and rainfall on agricuity

anges to ter : A : .

g P - : place of agriculture in the economy of Zimbabve |

er been static. This means , . IR
Zimbabwe has an agricultural-based economy.

weather ¢
include ch
\}'orld climates have nev

{5 that there has always been change. What we are A ;
g e . . o i g. a Agriculture contributes about 15% to Zimbabwe
! concerned about 15 accelerated climate change ; i .
i ) R gross domestic product (GDP). 1t provides abou
il driven largely by human activities over the past _ i
£ ‘ . - 60% of the total employment and supplies raw |
1 two hundred years. During this time, the world : . _ {
f : . materials to industry. The agricultural sectoris |
has come to rely on burning fossil fuels (coal and
+ 3 : ! s made up of:
i oil) thus increasing levels of carbon dioxide (CO,) :
) . ° e large-scale commercial farms
in the atmosphere. Refer back to Topic 1 for more ;
) i + small-scale commercial farms
detail on climate change. )
:' « communal agriculture
I’ » resettlement areas.

The structure of agriculture in Zimbabwe has
changed with land reform in Zimbabwe and 9%
of farmers are smallholder farmers. Zimbabwe 18
divided into six natural regions on the pasis of
soil type, rainfall, temperaturc and other climatic
factors (Figure 7.2). These regions also represen!

[
vl
: the agricultural potential for the pmductinﬂ of
Figure 7.1 Maize < an important Zimbabwean crops and livestock, It is these region™ and wh?
8 * . 7
: agricultur Al crop; climate change may impact on they can produce, which are threatened b}
k: where and when maize can be grown in Zimbabwe in climate change.

the future

TopiC v i Agricuhure and land reform
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ecialised and
a(i)versiﬁed

Sl intensive

1 intensive but
| Jower rain all

semi-intensive
semi-exlensive

extensive

320 kms
U —

Figure 7

2 Zimbabwe's six regions where different types of farming can be practised

Effects of climate change on

S
Activity 1
1. Give a definition of agriculture.
2. Think back to what you learnt about
~ agriculture in Forms 1to 3, and name four
 different agricultural crops grown
~ in Zimbabwe.
- Look at Figure 7
- you think that intensifie
: ssible in some parts ©
o example, the north east) but "
- (for example, the south east).
‘4. What is meant by agricultural sector

2 and briefly explain why
d agriculture is

f Zimbabwe (for
ot in others

s with

agriculture

The impact of climate

in three main ways:

« changesin precipitation,
means more, or less rain

« changesin temperature,
or lower average temperatures, Of TOIE
extremes Of temperature (higher maximum,
and lower minimum temperatures)

 changesto growing seasons for different crop

types (longer OF shorter growing seasons).

change on agriculture occurs
which effectively

which means higher,

7.2) have the highest

ons in green (Figure
the driest. Table 7.1

The tegl

- respectto Zimbabwe? .
T “"-*“""”“‘M_M-' rainfall, and those in red are
jves @ summary of past and future climate trends
for 7imbabwe. From this, we can see that climate
ts should be @ concern.

change impac

Topic 7 Agriculture and land reform w98
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craase n yainfall

e e rany

(--J}U'lml Clirnate Madel VMo,
M

e [HOAY ble de
| rarti ularly dut

anset (S0

pramber 10 Projections
e Climate Systems Analysis Gre
Oup

[CSAG} University of Cape Toun i
ccale projections

rt for the Strategic Programme Review, 1.,

sanon
Novermbet)

clopment, UK, Suppo

Departinent for International Dev

L

t.f.:;-r;.l from the

Soun

Chimate Charnge, Zimbabhwe.

Changes in precipitation and drought e R

[n Zimbabwe, precipitation deviations from a v s '_"-;%‘ ’»,.__‘r»r }
. g -"",'f-" ST

long-term mean have increased over the last b Ay
tury. This simply means that rainfall is more N

ist. Lower than average
ans lower than average crop yields, and
animals. [n extreme years, drought
t on farming is an

cen
unreliable than in the pe
raintall me
Jess grazing for
accurs. The impact of drough
particularly in southern African countries. If
annual rainfall is, for example, 1 500 mm
is a drop of 100 mm, that is

| average is 500 mm
needed to grow maize) and
0%, and the

issue,

average
per year, and there
6.7%. However, if the annua
(the absolute minimum
there is a drop of 100 mm, that is 2
consequences'will be disastrous.

Figure 7.3 The impact of drought; a) parched

surfaces, and b) animals may die

Temperature changes

Climate change predictions often focus on global
warming. Look at Table 7.1. Hotter temperatures
mean more stress on vegetation as plants lose more
water through their leaves, and soil temperatures
rise. Higher temperatures therefore mean greater
evapotranspiration. The diurnal temperature range
may also be decreasing. This means the difference
between day and night temperatures is less than
previously recorded. More hot days and fewer
cold days over time may also be the new norm.

IE general, climate change implies disruption of
the water cycle (Fi i
~ moisture dgﬁcie{nciu:sht:;l h'l - Spn g
: ) s in wet areas there

~ may be too much moisture.

Topic 7: Agriculture and land reform
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P ' ;
il Mmsture and temperature are .

| fig® hich will wilt, a ant oy
'.- Es ,=p1ant w nd may die

sto growing seasons

| (rang®
| ecific CTOP types have specific climatic needs or
qui[cmEﬂ
T yaize, for example needs:
B d,w-nme temperatures between 18 °C and
g7°Cand around 14 °C during the night as

well as 140 frost-free days. The crop is very
sugcepublu to frost; therefore, its cultivation in
temperate latitudes is limited.
anannual rainfall between 600 mm to

{ 110 mm. It can be grown in areas having just
400 mm of rain.

rutam needs:

' asemi-tropical climate
~21°Cand 31 °C during the growing period
" an annual rainfall between 500 mm and
1250 mm

“.1o strong winds and storms during the
. growth period

‘fmst as the crop matures.

with temperatures between

e¢s, on the other hand,
low freezing

-'deduous fruit tree
’_MG winter temperatures close to of be
’hﬂm the dormant plants can ¢ st before the
?nm“‘nb season. If any of the critical climatic
A tiot met for a particular ¢rop, the
$&ason may be shortened. This results in
ynﬂd or even crop failure. As climate

iy

*infiltration

,l-';rn:_; le

yapanration

PN M re

leyels and

changes, growing seasons change. Ihiis must be

taken into account for future p!alurl!n;;
Mitigation

Mitigation means to jessen, orto gedice the impaa oA
something. Lessening the impact ol cimate change on
crop production may iny alve the following:

fear
Zimbabwe and planning ace ordingly (se

7.1

« determining likely future LCenation

future climate trends in Table

from

« introducing and growing different crops

what are currently grown; this can be € ffective
in terms of export cash crops, such as tohiacco
« introducing genetically modified matze Gor
example) which can cope with less rain and/or
a shorter growing season

e educating and training farmers 1o enable them

1o adapt 1o ¢ limate change

o irrigating crops (if water is at ailable) of
planting crops at higher altitudes (f | ind is

avallable) where temperatures are conler

« introducing bovine « attley types which are, for
example, more adaptable to drier conditions
s using indigenous farming knowledge by

introducing indigenous drought-resistant aop

varieties.

research and planning ahead are the best ways (o

prepare for what may lie ahead, and to ipplement

what are known as COping strategiks 56 that
7imbabwean agrict ulture can flourish.,
1 - PR

J\'J'r ana iz ""f“J”
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" cause soils to become drier. Although increased irrigation might be possible in some places, " other

’ —»—-_M_—--“ﬂ-—--ﬁi""“ d | . % L

o

Activity 2 ‘
§ crop praduction, 8% well as ey,
ay be Necessdry 10 do some .

o are adapted from the g

g 4 ang
1. Discuss the impact of climate chahge on crop growing @ oo
) I - ¢ O 2 18
farming world-wide, Use the headings helow 10 guiday ion (part
* i auo ’
ri:'i‘i‘:'!IC!I (05 ((_"”Fﬂ”“} ‘I“:n h’a‘k‘ '{f}ll can use !.hl.- IIIiOIfﬂ

}

Environmental Pratection Agency) to halp you.

Agriculture and climate change

Agriculture 15 the most important sector of the world’s ;,.cono'rf‘l
the world's farmers produce keep humans alive. Without agr‘c]u ate, Increases in 1emperatung a.,
wide-spread famine. Agriculture is highly dependent o0 it ..-‘I But to realise these U'im‘hm: J
carbon dioxide (CO,) can increase some Crop Yi‘ild‘" in some ph.c'('m ust also be met. Cha..’“:'
nutrient levels, soil moisture, water availability, and other Condmor;ls:‘ es for farmers and lw?w
the frequency and severity of droughts and floods could pose cha Tregit Jmcrc difficult to grc;:; :r‘i !
herders and threaten food safety. Overall, climate change could ma ‘1 have done in the past T};:'}" \
raise animals, and catch fish in the same ways and same p\BC"—‘_S as "": ¢ evolving factors thatlafh.:-t
effects of climate change also need to be considered alopg with ot ehnolo g o
agricultural production, such as changes in tarming practices and tec Wi

y. The crops and livestock that
(qural production, there would ¢,

Impacts on crops e ‘
Crops grown in the world's bread baskets {the USA, Canada, parts of i:ipg:x:rzz:ifiﬁ;::m
world food supply. Wheat, maize and rice are all traded on‘\r.forh:fi'rﬂal’f t- A cou'.‘d h~a. §
atmospheric carbon dioxide (CO,), and the frequency and intensity © fex N:eased ‘xem; s wj‘,'
significant impacts on crop yields. For any particular crop, the effectg m(lz e am;‘;‘ Wam;m m.
depend on the crop’s optimal temperature for growth and reproduction. In o {; C..r,om thai i |
benefit the types of crops that are typically planted there, of allow farmers to; | . : t_m. e |
currently grown in warmer areas. Conversely, if the higher temperature exceeds a crop’s optimum |

it will have a negative effect. g
temﬁiﬁ;af:::e(:@: levels can af?ect crop yields. Some experimer\ts suggest that higher CO, !e‘vc-'.s r:a’n._d ‘,‘I
increase plant growth. However, other factors, such as changm.g t?mperatures, ozone, and water an :
nutrient constraints, may counteract these potemial increases in yield. For example, if tempmamr&:— "|
exceeds a crop's optimal level, and if sufficient water and nutr'ngms are not avaﬂ.a?le, yw_»'u(fi increases
may be reduced or reversed. More CO, has been associated with reduced protfem and nitrogen |
content in alfalfa and soybean plants, resulting in a loss of quality. Reduced grain and forage quality I".
can reduce the ability of pasture and rangeland to support grazing livestock. "'.

More extreme temperature and precipitation can prevent crops from growing. Extreme events,
especially floods and droughts, can harm crops and reduce yields. For example, in 2010 and 2012,
high night-time temperatures affected maize yields across the USA's Corn Belt.

Dealing with drought could become a challenge in areas where rising surmmer termperatures

places water supplies may also be reduced, leaving less water available for irrigation when mof€
is needed. i

Many weeds, pests, and fungi thrive under warmer temperatures, wetter climates, and increzs®d
CO, levels. Weeds compete with crops for light, water, and nutrients. The ranges and distributio”
of weeds and pests are likely to increase with climate change. This could cause new problems '
farmers’ crops previously unexposed to these species.

oy Tl ey

Topic 7: Agricuiture and land reform
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rising CO, can stimulate

\ !

e

la
g g levels of atmospheric ca:i) nt Growth, it alse redye _ moyem— : -
(8 7 ot plant specios on dioxide *duces the nutritional value of most food
GO most plant species, inclucin reduce the concentrat
: 9 wheat, g0 * concentrations of protein and essential

1 A value of crops reproese ybeans i :
al Presents o Potential 1 N5, and rice, This direct effect of rising CO, on the -

.ﬁé{i{iomsed pesticidc use due to in eat to human |
e dincre? Creased post pressure an health. Human health is also threatened

yr! S Y ﬂ[]d 'f-‘dumifmr 4 . o
. pn livestock s in the impact of pesticides.

* anges " climate could affect animals by di
| BY Ly climate change, and this Vdirectly

; . could diract|
_;\ﬂ"dc hility t© disease, reduce fartilny and i;:feate
B £ 5 uce

. Risin

aFd indirectly. Heat waves may increase
n ; : .
Ivestock. Over time, heat stress can increase

xperi . ;
perience longer, more intense droughts, resulting

duced initati
1 precipitation. For animals that rely on grain, changes
also become a problem.

" limate change may increase the occurrence of i
e onset of spring and warmer winters couide Tl parasites and diseases that affect livestock. The
| . In areas with increased rainfall, moist i o and pathogens to survive more
B oractices, includi L Ule-fehant pathogens could thrive. Potential changes
:.p#et*‘-._”" yp i ¢ 'Ng an increase in the use of parasiticides and other animal health

' 'agmenjcS. are likely t°l be adopted to maintain livestock health in response to climate-induced
changes " pests, parasites, .and microbes. This could increase the risk of pesticides entering the
food chain OF lead to evolution of pesticide resistance, with subsequent ir?‘np\ications fo

dtribution, and consumption of livestock and aquaculture products

; .'_I‘- higher summer temperatures and re
o pmductton due to drought could

r the safety,

joh ses in CO,may inc i : .
iﬂcfea_ s ;e _ Ycorease .the productivity of pastures, but may also decrease their quality.
[ncreases In @ pnerc , can increase the productivity of plants on which livestock feed.

| However, the quality of some of the forage found in pasturelands decreases with higher CO,. As a
[isult, cattle would need to eat more to get the same nutritional benefits.

Crops:
a) temperature increase

b} extreme weather events and flooding
¢) weeds, pests and diseases
d) water availability and irrigation.

perature increases

;]

s

I _ﬂ"em Africa, including Zimbabwe, is e
in or close to the tropics. In general, |
em Africa is hot, and dry conditions aré
non. What unique or special challenges -
the geographical position of sout.hem R
%-Present for agriculture in the region

chmate change conditions? Use this

n map to assist you. s
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Agricultural pests and diseases,
and solutions

I'he ocourrence and outbreak of pests and diseases
|

are a major limitation to agricultural activity.

Pests

and diseases attack or infect plants and animals
and can lead to the destruction of crops, and

antmal illnesses and deaths.

Frequent outbreaks of crop and animal pests

and diseases are experienced in Zimbabwe, the
SADC region and elsewhere in Africa. These
outbreaks lead to reduced agricultural yields,
threatening food security, increasing poverty and
even contributing to starvation. Common pests
and diseases in Zimbabwe include:

[ ]

army worm

red locusts

quelea birds

foot and mouth disease.

During the period 1995 to 2007, major outbreaks
in Zimbabwe included:

L]

Army worm outbreaks in the 1994 to 1995
season. These caused extensive crop and
pasture damage. The greatest damage, as is the
case for most pest or disease outbreaks, was
among communal farmers. Communal farmers
often lack the resources and knowledge to
combat these outbreaks. In the 2005 to 2006
and 2006 to 2007 growing seasons, army
worm outbreaks were reported in some parts
of Zimbabwe. The solution is spraying with
chemicals such as Carbaryl, Malathion and
Trichloforfon in the affected area. Pheromone
traps, which use a synthetic female hormone
to attract male worms can be used to forecast
and detect outbreaks since a count of 25 males
indicates an imminent outbreak.

e and land reform

cuslt outbreak of 1995 to 1996. This
and pastures. Locusts eat
nd fruit, and can even break
plants due to their combined weight. Half 3
million Jocusts eat wqhal 10 1_=lephant.s or 2 500
people eat in a day. Fach I'o‘u‘lst f?ats its owf‘
weight in food every day. Ihu_-.‘ giVes us an ideg
of the great damage w.hlcr} locusils can have
on farming. The solution 15 spraying with
chemicals as in the case of the army worm,
A :;ueh’a bird invasion in Augu,st 2_00 $. This
destroyed 50% of Zimbabwe's winter “jh eat

d at 280 000 tons, Owing to

harvest, estimate .
a lack of effective and timely control. These

migratory birds move in flocks of up to

| 200 000 birds. Quelea birds can wipe out
entire wheat fields in @ matter of days. The
birds are not only 2 problem to Zimbabwe,
Farmers in countries such as Nigeria stay
awake all night in their fields beating drums
to scare away the quelea birds. One suggested
solution is that the birds can be trapped and
eaten. However, the more effective method is
to use aircraft to spray chemicals where they
roost for the night. In 2006, the Department
of Agriculture and Extension Services (AREX)
needed some 8 000 litres of Queletox to
destroy the birds which threatened the winter
wheat crop.

An invasion of tsetse fly in 2005. Although the
tsetse fly had been eliminated in Zimbabwe by
the end of the 1980s, there was a re-invasion
in areas such as Mbire and Muzarabani,
bordering Mozambique. This was due to
wildlife movements. The tsetse fly carries
nagana, or sleeping sickness, which affects
wild and domestic animals.

I'he red 10
stroyed €rops
aves a

de
flowers, 1¢

_ 4
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Fqure 7.5 Army worm (A), red locusts (B), quelea bird (C), tsetse fly (D)

nieases caused by bacteria and fungi can also
Jiect crops or animals. Farmers need to control
pests and diseases to ensure a higher yield. This is
:_~-_=1ll_v done in one or more of three ways:

Manual or direct control means, for example,
rapping, catching or killing rats, mice and
jackal, or even removing ticks from animals
bv hand. In the case of invasive plants, this
would involve cutting down or hacking out
the plants.

Biological controls include using a known
enemy of the particular pest of disease to
either kill it, eradicate it (wipe it out) or
prevent it spreading Or developing.
Chemical control includes pesticides,
farmers use to control pests, while weeds

are controlled using herbicides, and fungus
diseases are controlled with fungicides.

which

Growing different crops and plants in one field is a
form of biological farming called intercropping. It
may help to control pests and diseases because one
plant may repel a pest or disease that attacks other
plants in the field.

There is a need for an efficient disease and pest
monitoring and control system in farming areas.
This involves controlled movement of livestock
between areas. It also involves the use of foot-
baths for motorists and people entering controlled
zones, fencing off or creating buffer zones to
check the movement of livestock and preventing

the movement of affected stock. Restricting stock
movement by keeping animals in a specific area is
known as quarantining them.

’ FAY

\ ;;% '{"!Ar-.‘
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Tsbie 7.2 Pests and therr control measures I—
[ o gy P Y. : T ¥ ¥ _ T = d %
i name and Effects on crops of animals
AR Ll A e

| its nature ke i

1 Tsetse fly spread
trypanosomiasis through biting

people and animals

¢ Nagana disease in ammals,

which results in deaths

o Sleeping sickness In human
beings, which limits their
potential to work and can
eventually lead to death

e Limits the areas where cattle
can be reared

2 Anthrax s an infection caused
by the bacterium Bacillus
anthracis

e Can result in pneumonia,
blood infection, and death in
cattle, sheep, horses, pigs as
well as in humans

+ Ground or aerial chemical
spraying

e Use of scented net traps

e Treatment of affected person/
animal and international cg.
operation

—_—

e Vaccination

e Culling of diseased animals

e Antibiotics

e Decontamination and
disinfecting of anthrax
carcasses and infected material

Foot and mouth disease

ad

e See the detailed case study
below

e See the detailed case study
below

4. Insects such as the maize stalk-

E—

borer, American bollworm in
cotton

e Stalk borer larvae at various
stages of development burrow
into and eat different parts of
the plant

* Boll worms are larvae of a
moth which eat leaves, and the
bolls, of cotton plants

e Burning or ploughing in crop
residue to get rid of any
remaining insects

e Biological control and
intercropping show some
success

e Chemical control (stalk borer
and bollwaerm)

| 5. Rodents and fungi in the

harvest and post-harvest
period

e Damage or destroy harvest
that have been stored

e Rodents contaminate
harvested grain with their
droppings

* Store harvested grain in prope
storage facilities

* Exterminate rodents by
controlled trapping or
poisoned bait

6. Marauding animals such as
elephants, baboons, wild pigs
and lions

¢ Damage or completely
destroy crops or, in the case of
predators, kill livestock

-

* Fencing

* Ensuring wild animals 2re
limited to Parks and Reserves

* Capturing and relocating
problem animals

* Working with conserva
to find solutions

tionists

Topic 7: Agriculture and land reform
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, Cﬂ\f'ty 3 3. Which of the following affects crops, and
. iain what 5 meant by b'°|°91cal which affects animals:
Ef : ol for combating agriculturaf pests a) foot and mouth disease
B giseses b) Anthrax
3 vy 1S international co-operation between c) Stalk borer
| : couf‘t' ies of southern and central d) insect larvae such as boll worm
sirica SO important in combating, in e) fungal diseases
saiculan, animal diseases? Look again at f) tick-borne diseases
., map of southern Africa in Activity 2 to g) rats and mice.
rE-P you-

L~

(e study: Foot and mouth disease (FMD)
- Disa contaglous disease caused by a virus that affects cloven-hooved animals such as cattle, pigs,
seep and goats. The affected animal develops blisters in the mouth, on the feet or hooves and teats.

o is2 notifiable disease, meaning that it is a legal requirement to report any outbreak of the

Hsese 10 veterinary officials or the police,

| [ffects

- noutbreak of PMD has the following effects:

-+ poor animal health which may lead to animal deaths

|\ low animal productivity in terms of meat, milk and draught power

' stoppage of trade in animals and animal products

| + bans on imports of animal products from affected countries

i « the control of the disease demands resources in the form of vehicles, labour, vaccines,
!

equipment, materials and the erection and maintenance of cordon or separating fences; it is

therefore very expensive.

{ Lntrol measures
i ' The Department of Veterinary
Services (DVS) is responsible tor
controlling any FMD outbreak.
Veterinary authorities use the
following strategies to control, StOp
and eliminate FMD:
(he zoning of the country
into game areas, buffer Zones,
surveillance zones, foot-and-
Mouth-free zones and export =
nes, ;

'dj!mmﬂﬂc-me e

[ o Ermang sl e e \.

AP A,
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country by means of AL

. est of the i T
the alo, which is the main

African bufl

& The safari aml Naﬁuﬂal 'lé’il‘l\ 4
fenie This bs tpeanid o l.u.“."‘ L : -
b o

feservole Of FMDY, amd domidtiv lives
s asnl 0 kM widle,
sonesIn whidl .
rveillanue 7

re woparited fronn
pact hetween the 3
prarks. o cattle are allowed in ty
ttle and other cloven-hooved animals ha'v:‘
‘l.l . . b ' | e {
ones from FMD-ree zones, 10 the s :
following the botder betweer lheum_‘

the

mmmnd

o Rufler zowes Ivtweent .
arvas. Neat are the wunvellane
e b vaoy fnated. Cattle fences & Bridge

echenough BOGsE ‘ g P

the fence funs south of Mt Selinda to Bircheno ; . w21, 1o Rutenga, Makado, West :‘lfhoi.'nn' i |
communal and commercial aanching areas o hi]“ ttlul cattle fence runs from Nyarmandlon,

- ' 4 In the nortiy, -

and Fout Tull on the Botswana border I

"o cihg on the Zambezi. The interior papyg |
to Victotia Falls’ main road, through Gway! to Lakt l\«lr“.l.l. !I Nushabpmk save < fﬂ" i
FMID-t ith some areas yround sarondera anc .f Lo i
are Fl PO JOMI0s, W ATCAN ¢ b oy i . >
« by the occurrence | |
expert. Thus, the distribution of cattle is .I.lh.'ttl.ltll h,\. l::qu"m“inc o il
. ' he tollowing e .
s Restrictions on livestock movement involve the ; T .
ild anima eir products, tracing systemy
*  Use af permits to move both domestic and wild animals and.lh’ [ . ',. X g syst s
nt of animals vehicle sanitation, stock registers, cattle

p.ll-‘lll' s

to wdentty the origin and moveme
cleansing and import and export regulations. les, agricultural shows and 3
«  Regular livestock inspections on farms, at dip tanks, cattle sales, 4§ ' '

slaughter points.

i i , i virus types and
«  \accination against the disease and laboratory diagnosis to determine the s typ :

sub-types. The diagnoses are carried out at the Central Veterinary Lab?ratory in H:_;me, iy
Botswana Vaccine Institute and Onderstepoort Veterinary Laboratory in South Afnca. It__ P ‘
should be noted that vaccination can never fully protect animals since FMD is endemic.
«  Other measures involve the destruction of affected animals. L v

Activity 4
Imagine that you are a veterinary officer in
Zimbabwe and there has been an outbreak of
foot and mouth disease in the district under

your control. Describe:
e the measures you would take to control

the disease

e the problems you are likely to encounter in
your efforts

*  how you would overcome these problems.

Urban agriculture

Urban agriculture is the growing of crops on
vacant land within and on the outskirts of
cities and towns. It is mostly a seasonal activity,
Urban residents use this as a survival strategy to
supplement food supplies in the wake of rising
food prices. This ensures urban food security.
Surplus produce is sold, thereby increasing
household income, It has been estimated that in

Topic 7: Agriculture and land reform

a good rainy season, 60% of Harare's food supply

comes from urban agriculture.

Urban agriculture is characterised by the
following:

* Poor households are the leading users of urban
land for agriculture. Such household plots are
worked on mostly by women and children.

* Lodgers have a low rate of participation
since municipal officials allocate land to
houseowners. Lodgers thus usually cultivate -
on unallocated land. i

* Common crops grown are maize, sweet
Potatoes, beans and seasonal vegetables. -

*  Cultivation is concentrated along wetlands
and stream banks. This can result in siltatio?

. and destruction of fragile riverine ecosyste’™

Urban agriculture can utilise organic waste ®
Waste water on edible crops and Pa“”ms'gn' |

i a
peri-urban Harare Municipality farms such .
¥ erm Sid '

jrrigdt

Lorrow-borough, situated on the west
partially treated waste water is used t0
Pastures,
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pe larger low-density Peri-urh
1 o

!F‘mh.,“ng i greenhoyse
¢ : ,

! ¢ hecome mportant jp
Lol

0 ke Harare.
1N

s

” an plots,

5 (see Fipure
Aor urhyy,

e
1385 of urban agricultyre

Vo s food security 10 the Poor

Ids in the wake of high retail foog

' m,\'uh

It
!'I.I“liill“ll

ol ey

: 1‘ml.|r.;u of varied food crops ang
TELE i ¥

I‘I.t s chickens and rabbits, This ¢
) ¢

\\-\ H y

dxt‘lt'L‘l] diets.

‘Iili\u-, vacant urban spaces,
jrutie

dnimals,
NCourages

s source of livelihood in that it employs
',‘-.]L- jobless through part-time Paid work ang as
urce of income as surplus is sold.
,J,_“-vn planncd, for example using

: ;n.ciﬂ‘”wm’ it can provide quality and timely
oods in demand for the agricultural produce
;;',ark'ul.

sadvantages of urban agriculture

. tcan lead to environment degradation
trough erosion and siltation of stream
wurses, Can increase the danger of hazards
weh as flooding, landslides etc.

use
> eeﬂ'ho
vegetable crop in @ 9F

I til'\lmy‘u fra
SPeches, gy
It gy

#lle habitats for end
5 water fowls,

an eyesore 1 the be
It iy alien 1, urban yre
'rur.-:lis;sliun' of towns
Maize e
hence

angered

auty of the lownscape,
4 and represents a

Idls become hideguts
Increase in muy

among other Crimes,
Standing fields cannot be cut
breeding grounds for mosquit
* Very poor families may

1o this livelihood actiy

for criminals,
Bgings and rape cases,

and so become
0es,

Sk L A e L T "-u-"-.-—-pa-.-'v:r-".—;.‘. £ii ;

not have easy access
ity. So it entrenches
t-xisting inequalities in access to resources,

Possible ways to mitigate these
challenges

*  Introduce a planned, controlled, no

permanent user utilisation of urban spaces for
agriculture policy.

*  Usea plot allocation process that is pro-poor ;
residents, such as lodgers, the homeless and §
the unemployed. F{
* Enforce applicable environmental fi
management regulations, for example on i{i!
avoiding streambank cultivation. %
i

|




ErActivity 5

| As a class, debate the topic: Urban agriculture
i should be banned, or at least regulated. Your
| teacher will explain the procedure for a formal
| debate including the terms:

| o proposer

| e seconder

* speaker against

|
|
|
|

s seconder against

* discussion

* voting.
Agribusiness

Agribusiness is the business of agricultural
production. It includes all aspects of farming,
and everything to do with farming, which is seen
as a business. It includes animal breeding, crop
production, farm machinery, processing, and
seed supply, and marketing and sales. The United
Nation'’s Food and Agriculture Organization
(FAO) operates a section devoted to Agribusiness
Development that aims to promote food industry
growth in developing nations.

In Zimbabwe, the communal farming sector
occupies about 20 million hectares of land. The
small-scale commercial farming sector is made up
of around 50 000 units on what were large-scale
commercial farms. What remains of the large-
scale commercial farming industry comprises
about 5 million hectares and another 4 million
hectares held by large agribusiness concerns. Dairy,
tobacco and fruit are farmed as part of agribusiness
production. Agriculture used to employ a third
of the national labour force and made up about
a quarter of Zimbabwe’s Gross National Product
(GNP) and haif its exports. Crop yields were above
regional averages for southern Africa. Commercial
farmers were able to borrow in order to cover
production costs and ensure outputs. Communal
farmers dominated the markets for agricultural
commodities such as maize (60%) cotton (80%),
stnall grains, ground nuts and beans.

'I'he drought years of 2015 and 2016 had a
severe impact on agribusiness in Zimbabwe. Food

Topic 7: Agniculture and land reform

hardest hit, as have other Crops
that rely on rain. Irrigation helps to maintain
some agricultural output, and tobacco has
generally been a succes? stor_y. However, all of
southern Africa, including Zlmt?ab\\fe, now has 1o
import food, and the whole region is vulnerable ¢,
food shortages and hunger.

As commercial agriculture contracts, so do the
businesses associated with it. These' include:
businesses dealing in farm equipment, such as
tractors and machinery
«  businesses supplying farming infrastructure,

such as fencing, gates, wind mills, water

pumps and irrigation equipment

« businesses supplying fertilisers, pesticides and
herbicides

« agricultural cooperatives

« land surveyors, property administrators,
lawyers and agricultural finance personnel

« auctioneers and the transportation business.

crops have been

The agribusiness sectors in Zimbabwe have many
players in the network, for example input supply,
production, processing, distribution, marketing,
wholesale, retail and consumption. This creates a
value chain relationship where business entities,
groups and/or individuals (also called players or
actors) and their activities specialise or work or
focus on a product at various stages or phases In
the agriculture industry. Aspiring business people
or companies can identify an area or niche where
they want to do business. Remember that such
players or entrepreneurs are all in the same broad
business of agriculture though, and depending on
what improvements have been invested, the value
or cost of the product varies. Operation in a sectof
needs to be supported by an enabling or condudve
environment at a national and international level
and with ready markets for whatever products ar
produced. The types of agribusiness in Zimbab¢
include input suppliers, producers, processors,
distributors (such as wholesalers and retailers) who
all should be able to access financial backing fro®
commercial banks, micro-finance institutions.
government loans and programme donors and
non-governmental organisations.

Scanned by CamScanner




| ditions and advantage, for

: 'busineSS
.'grl e 19 well-developed jny;
! II:'“ the main farming areaq
* uding communal langg, Som
:-,1~. 1 need of repair though,
“,ﬂ,t..mfif”lmml potential of the ¢
1‘(1\". with possibilities for Prody
,“;p.u'ﬂ‘- cotton, wool, beef, (54
I-‘\‘!W‘- and honey products, fish (
ety populan), among the p,
nes of business.

e (‘f thtl rUi!Lls

dquacultyye
any POssible

were is a high irrigation Potential,
anbe developed to counter the
requent droughts.

\ribusinesses, especially small. to medium-
«ale ventures, are a source of employment

d hivelihood for the many unemployed out-
sschool vouths in Zimbabwe.

me high literacy rate means that the majority
i people in Zimbabwe are able to run their
own agricultural related ventures,

tisasource of government revenue from

[ANES.

Which
Problems of

?'ohibitive conditions and

tadvantages of agribusiness

~ millscale and individual players face stiff
wmpetition from established large-scale
&0,

" R prospective large player entrants, the .
“uslative issues to do with the Indigenisation
\tand tuture agricultural land rights are still
“iertain and unclear. _

* There generally a lack of finance and, }f
“allable, it is very costly, for example high q
ISt rates. Small venture indi‘1duf‘{s_ne§ .
0me st art-up capital, money and facilities 10
%l basic training or induction.

Activity 6
1.

i  Especially the
Les Coupled wiyy, a low buying

B a population, many of whom
on a hand-to-mouth
An Underpe

formin ¢
shrinking i, Y

\dustrial b
n\larket for ARro-products,
Climate change induceq droughts and

errati 2
ra‘mc rainfall are constant problems in the
agricultural se

conomy with 4
ase limits the potential

ctor,

Give a definition of agribusiness in your
own words,

Name four branches of agribusiness in

Zimbabwe.

Explain why agribusiness is important to

the economy of Zimbabwe.

Two of the following would not be part of

agribusiness. Identify the two activities:

® crop spraying

* irrigation farming

* hunting

® veterinary services

e fishing.

In a class group, think about and discuss

an agribusiness that could be started in

your particular region of Zimbabwe. Think

about:

e the type of business

e how the local community might
benefit

e how the business might be funded
(bank loan, donor funding)

¢ how environmentally sustainable the

business would be.
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Summary
Climate change is the
and rainfall. ltappears
Zimbabwe and clsewhere nee
different crop tYpPes, ot expanding
»  Agricultural pests and diseases are sickn
or animals. lnsects, of animals that eat or
o Dests and discases can be cuntml!ml m'.muully
hiologically (by introducing a plant or ar
chemically, with herbicides, pu.\'licidus, fungicid
«  Urban agriculture is agriculture
chickens and domestic animals, in settle
sell for some income. Urban agricu
s Agribusiness includes everythin
farmers, small-scale farmers, O

change, overd numbe

(o be having an i
s to adapt 1@ ¢
agriculture

(farming) in ur

commercial
therefore includes growing €rops
This includes everything from agricu
to marketing.

« Sources of funding for small-scale a
donor funding or private funding.

« Because agriculture is 50 important
Many individuals earn a living from som

taxes and the products such as tobacco produced for export.

Glossary

agribusiness — everything to do with the business of
agricultural production

biological control - the use of natural controls
such as insects, plants or animals to control
a plant or animal disease or to combat the
unwanted plant or animal species

climate change - changes in weather patterns over
a long period (number of years, not just a season
or two) including temperature and rainfall
changes in amount and distribution

commodity — a product or something whose
output can be measured

genetically modified — any organism, plant or
animal, containing genetic material that has
been artificially changed so as to produce a
desired characteristic

global warming - rising atmospheric temperatu
on an ongoing basis e

gross national product (GNP) - the value of all
goods and services from human activities in
country for one year =

Topic 7: Agriculture and land reform

rol yt'.l{h. l
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lture has advantage

g associated with farmin

1 on estates,

or raising animals,
Jtural machine

gribusiness include comm

to Zimbabwe, agribusiness remai
e aspect of agribusiness, and

s of the weather such as temperature

ver the world. Agriculture in -
s, This might include growing

hich infect Of attack plants (crops)
s are also classified as pests,
Jle, trapping Of killing rats or locusts)

) wills the pest or disease) and

such as antibiotics.
le often grow food, or keep

de an extra food source, Or even to
me disadvantages Or problems.
gasa pusiness. What is produced by

is thought of in cash terms. Agribusiness
frastructure around farming.

cultural products,

yacteria W
sstic animal

acks and

as to provi
s, but also 5O

but also the whole in
ry, to financing of agri

ercial banks, government funding,

ns vital to the country’s economy.
the economy benefits from

gross domestic product (GNP) — the value of all
goods and services from human activities ina
country for one year plus income from overseas
assets
g“’;‘l':;%:‘-‘jﬂ;c"n — the period of time during which
e ‘;1[0 ‘,lvnltJ:_rease their biomass (in other
pesbicid ’ _ ‘lgger, or })e'ar fruit and seed)
bicide, pesticide, fungicide — chemicals, produced
Esae laboratory or factory, which target weeds,
use ;?OTDZE‘*? of fungus respectively; they are
irrigation - the? plant and animal pests and dise2®
st iill"lltrl:)ductlon of water other than
to get a hary by Spre'nying, flooding or dripping
land reform — ?;t' or to improve the harvest
or ownershic anges to the distribution of land-.
equality amP of land, usually undertaken t© g
have acce ongst those who previously did nc*
e ss to land .
areasizs;: Iture - farming undertaken it bu‘“’”? :
Veterinarian iy Se.m@ments, towns and cities '
- animal doctor
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foP
climate change is Hkely to result in:
I jobal temperatures falling
global temperatures rising
snow over Zimbabwe
p the Zambezi drving up completely.
mtcmatiunnl co-operation between southern
\frican countries on agricultural matters is
jmportant because:
\ animal diseases can easily spread across
international borders
g animal diseases cannot easily spread across
international borders
¢ each country is completely isolated and
on its own
D people can visit other countries
on holiday.
Biological control of pests and diseases in
agriculture involves:
A using lots of chemicals
B using lots of people to catch quelea birds
C using the natural biological enemies of
diseases and pests to control them
waiting for a plant disease to die out
over time.
Land reform in Zimbabwe is aimed at:
A a more equal (equitable) distribution
of land
B getting more tourists to visit Zimbabwe
establishing more game reserves and

national parks
none of the above.
Urban agriculture in Zimbabwe:

B

A is practised in rural areas

B only takes place in forested areas
C needs very big pieces of land

D takes place in or close to

human settlements.

0.

Look at the simplitied map of farming regions

ol Zimbabwe below:
a)  ldentify the four different regions.
b) Explain why there are different types of

farming region in Zimbabwe,

e 4

Natural
farming regions

a:ecialaed and
i versified
| intensve

intansive but
lowar rainfall

7. Do you think urban agriculture is a good or

a bad thing? Explain your opinion. There is
no right or wrong answer, but you must be
able to support what you think about urban
agriculture with good reasons.
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a)  Which agricultural commodity is one of
Zimbabwe's most important export?

b)  Which commodity do most Zimbabweans
relv on as a main food source?

G

9.

)

d)

¢)

f

and explain the general trepg
atput for all these commodities,
i

i, giving possible reasons, why
changed (up and down, Over.

[desc ribe

Fxpl
outpults have

the years.
which commuodity seems to have made

the best recovery since 2012?

Data is only available up until 2012 but,
given the severe droughts of 2015 ang !
2016, and the high rains in 2017, what

is likely to have happened to the graph
where it stops on the right?

What is agribusiness? List five types of

agribusiness, and explain why agribusiness |
is important to a developing country like

Zimbabwe.

2
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Industry

. he ond of this topic, you should Le able to:
gescribe service industry
Jefine tourism
sescribe tourism in Zimbabwe

. describe quaternary industry in Zimbabwe

soscribe problems associated with tourism in Zimbabwe
. «uggest solutions to problems faced by tourism in Zimbabwe

cyplain problems associated with service industries in Zimbabwe. l

introduction

. -erries are human economic activities. Farming

. ~culture) and mining are regarded as primary

- 1ustries, and manufacturing (factories) as secondary
~ iustries. Tertiary industries are dealt with under

s topic, they include the service industries.

Service industries

Service industries are those whose products

are not tangible. This means you can't touch
-hem. Examples of service industry workers and
srofessionals include:

. teachers (education)

« accountants (finance)

+  shop assistants and informal traders (retail

« health workers (medical sector staff)

e transport

« police, judges, magistrates (law enforcement)
« city, town council and district workers
(municipal services)

secretarial workers (offices).

These service industries occur in most human
settlements at different levels. The more advanced
settlements have more service industries than

the less developed settlements. This means that

the more developed countries in the northern
hemisphere such as the USA, Canada and most
European countries, as well as those in the southemn
hemisphere, such as Australia, New Zealand and
South Africa, have more service industries than
developing countries in Africa, South America and
most of Asia. We will look at Zimbabwe’s most

trade)
+  cleaners common service industry — tourism.
Sectors or industries makingup a country’s economy.
S "
resource based activities manufacturing service based knowledge based
(farming, mining) based activities activities actj\tles
dealt with below

& ) .
“igure B.1 Sectors or industries making up @ count!

ry’s economy

Topic 8: Industry
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Tourism and its importance in
Zimbabwe

Tourism means moving to places ol interest tof
pleasure A toarist is someone whe visits places
to enpov the views and experiences in new and
difterent places. The time taken varies from a
Jav's journey to holidavs lasting for weeks. The
distance abvo varies greatly and is related to
attordability. Tourism is governed by people with
the time and money to spend on visiting and
exploring different places of interest.

Activity 1
1. Name the tourist attractions that you have
visited in Zimbabwe. Explain:
* how you got there
*  why you visited l
®* what you think could be done to
attract more visitors to that
particular place.
Without reading ahead, make a list of four
or five advantages, as well as four or five
disadvantages of tourism for a country '
like Zimbabwe.

N

[ —

Tourism as a service industry
Tourism is basically a service industry. In this
section, the general aspects of tourism are
discussed, namely the factors that influence the
development of tourism as well as the benefits
and costs of tourism. Some important definitions
related to tourism are given below.

Definitions

*  Tourism: The World Tourism Organisation
defines tourism as the temporary or interim
movement of people from places of their
usual residence or work for such purposes as
leisure, education, business and health for a
period of less than a year,

Topic 8: Industry

voursfonist: A tourist is a visitoy
(e

Towrist ast one night in the

s at e
who spent ) X
Jestination visited. Excursionists speng
destin.

less than one nightin their destination,
8

fourism depends on the existence
of natural and ge wraphic features,

Humankind has chosen to utilise the
!
natural environment for social and

economic benefits.

Factors influencing tourism

Ihe development of tourism in general depeng,

on the following factors.

Climate
Some areas in the northern hemisphere

experience unpleasant climatic conditions
such as very cold temperatures for most of the
year. The people from these areas therefore
visit places within the tropics or southern
hemisphere where the weather is sunny and
pleasant for their holidays. Tourists from
Canada, the USA, western European countries
and Scandinavian countries take time off to
visit the tropical countries in Africa and Asia to
experience the pleasant sunny conditions.

Attractive scenery

High mountains such as the Eastern Border
Highlands in Zimbabwe or Table Mountain

in South Africa provide an attractive sight for
tourists from within or outside the country. The
same can be said of lakes such as Lake Kariba

in Zimbabwe, where tourists can enjoy boating
and fishing as forms of recreation. Some tourists
would prefer to relax on coasts with pleasant
beaches. The other attractions for tourists include
wildlife areas such as Hwange National Park in
Zimbabwe or forests such as those in the Congo

Basin in the DRC Or the Amazon Basin in
South America.
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Transport accessibility

the tourdst attractions la.a '}'""‘"‘:” -I'.' TIWII"’“M "
accessible. This
means a pood road netwaork, aftordable modes
ol transport and reliable air transportation
systems need to be developed, In Zimbabwe,
spectal coaches, air and road links and car-hire
services have been developed to link up various
tourist destinations. Package tours are a common
feature of tourist travel.

Foreign currency

Foreign currency is needed to import special

foods and provide good facilities for visitors. n
developed countries this is easily available, but in
developing countries a shortage of foreign currency
is a hindrance to the development of tourism.

- sure 8.2 Victoria Falls is one of the seven natural ot

-~zers of the world Advertising

. . - The attractions of a country need to be promoted
<istorical or cultural attractions to the host country (for domestic tourists) and

to the outside world (international tourists) in
various ways that include the electronic media
(radio, television or internet) and the print
media (newspapers and magazines). Travel
agents are also a helpful means of advertising.

<sme places are important for cultural reasons.
Of cultural importance are national monuments
.uch as the Great Zimbabwe ruins and Khami
ruins in Zimbabwe, some palaces, temples or
mosques in the Middle East and other parts of

i the world. Cities such as Jerusalem and Mecca Political stability

e are destinations for religious tourists or pilgrims. )

’ The pyramids of Egypt provide a big attraction for Touri:.sts visit areas where tt{ere.ls peace, safety' and

%‘E tourists worldwide. Some entertainment facilities security. Wars have a negative impact on tOUrIS.

B also fall within this category. These include Services

e world-famous theatres and places where dance Tourists need various services such as those for
and music groups perform foran audience. shopping, banking, entertainment and eating
Accommodation (restaurants and delicatessens). These services

would provide the visitors with their daily

good accommodation to make their
e. Most countries that have tourist
attractions make an effort to have well-developed
accommodation facilities for their visitors.
Accommodation comes in the form of camping
sites, hotels, motels, chalets, lodges, flats, houses

and caravan sites.

Visitors need
stay comfortabl

requirements and make their stay in an area as
comfortable as possible.

Topic 8 \ndustry
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Figure 8.3 Great Zimbabwe National Monument is a
UNESCO world heritage site

The advantages of tourism

Employment

Many people are employed in the tourism industry.
The various jobs include those of drivers, cooks,
waiters, porters, clerks, cleaners, tourist guides

and shopkeepers. In Zimbabwe, 426 000 people
are employed directly or indirectly in the tourism
sector, according to the World Travel and Tourism
Council. In Kenva, the sector employs 543 000
people while in France, a developed country,
almost 2 714 000 people are employed in the

tourism industry.

Foreign currency earnings

During the past 30 years, tourism has grown to
become one of the world’s fastest-growing service
sectors. It is the world’s third-largest export product

Topic 8: Industry

hicles. Africa contributes
ot of the world’s share of internationy|
tourists. Tourists are regarded as

(s’ if they bring in foreign exchange

er oil and motor V¢

two per L
carnings from
nvisible expor

intoa country.

Infrastructur
Tourism [eads to tl

e development

Je construction of hotels, other
ncmmnmdation and various informatiop
and ground transportation facilities
and these include airports and

ir operations, especially in

forms of
olfices. Air
ed to be built

ne
as the

roads as well
remote areas.

Stimulus for economic growth

The food processing and other agricultural

industries are developed. This is because hotels and
restaurants in an area need food for their guests,
These sectors also employ people and these people
need services, so they stimulate the growth of the
country's service sector as well.

wildlife conservation

wildlife resources are conserved as tourists want

to see, in particular, the flora and fauna of Africa.
Tourism authorities are actively involved in wildlife
conservation programmes in Zimbabwe.

Figu o
gure 8.4 Hwange National Park has over 100

mammal specie ;
sandis know : hant
population n for its large elep

Social benefits

The touri : )
oiiar cufllzis Mix with and appreciate people of
res. Cultures of a varied nature COM¢
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t““"wd in a casual manner and there can be
Bk ‘:]‘ - A o v
ol e hange for the benetit of both parties,

N W - .

T mbabwe, ¢ ultural coheston can be promaoted
tas i K .

‘m_,“gh domustic tourism as prople of ditferent
pal origins mix castally, National pride iy also
motad as domestic taavellers increase thelr

T Wledge of thelr country.
AL "

the disadvantages of tourism

 woostly to promote, establish and matntain
ourist stractions. To add to this, salaries and
. ees need 10 be paid to the staft employed in the
sty Many tourism jobs are not well paid.
There may be environmental degradation
ue 1O pressure exerted upon the environment
sy human utilisation. Tourists may also disturb
Lidlife habitats as they constantly enter the
wildlife areas.
Income from tourism may be unreliable
pecause the numbers of tourists visiting an area
mav fluctuate. This may be due to the seasonal
aature of tourism. This could also be due to bad
publicity in the local and international media, or
cconomic or political instability in an area.
Tourism can result in cultural erosion and
foreign cultures may overtake local cultures.
It is because of this that as early as 1980 the
sovernment of Zimbabwe issued a memorandum
of policy that tourism should not be allowed to
degrade local cultures.
Diseases can be spread through contact
hetween different people in the tourist resorts.
Such diseases as HIV/AIDS and other sexually
rransmitted diseases can be spread through

contact.

Top managerial jobs are often taken by

foreigners. Most tourist attractions in dE\lrlelg;;ng
nations are in the hands of or ?regocl;:for;e :
foreigners, who repatriat¢ profits ba

] .
Activity 2
Having read about the gunetal advantages and
disadvantages of tounsn, ook at youtr answer

to Activity 1 Question 2 and share your ideas
iy & class discussion On the advantages and

————————— "__,__...—n‘—""‘

disadvantages of tourisim. \

e AT

s g

The tourism industry in Zimbabwe

Tourism is seen as a vital source of foreign
exchange by the guvcrmnunt. This is becaust of
the carnings made from payments by the tourists
in the food, accommodation, transport and
entertainment industries. Most of the tourists to
Zimbabwe are drawn from South Africa, North
America, France, Zambia, Botswand, Germany,
Japan and Australia. Figure 8.5 shows tourist
numbers who visited Zimbabwe between 1996

and 2014.

million
25
24
23
22
21
an
19
1.8
17

tourists

16
15
14

\ |
N : k
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
year

Figure 8.5 Zimbabwe tourism, showing the number
of visitors each year between 1996 and 2014

Tourist attractions

Tourism in Zimbabwe is based mainly on the Parks
and Wildlife Estates that are found chiefly in the
peripheral areas of the country. These are mainly

sparsely populated areas. Figure 8.6 shows the
location of these Parks and Wildlife Estates.
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Figure 8.6 The Parks and Wildlife Estates of Zimbabwe

The Parks and Wildlife Estates cover almost

5 million hectares, which is almost 12,7% of

the country. There are six categories of land use
that can be identified. These are national parks,
botanical reserves, botanical gardens, sanctuaries,
safari areas and recreational parks. Let us look

at the characteristics of these areas and their
importance in tourism development in Zimbabwe.

National parks

There are 11 national parks in Zimbabwe, which
cover 2 703 900 ha (6,8% of the country). These
areas are noted for their wild animals, scenic
views, spectacular relief and historical significance.
Table 8.1 summarises the main characteristics of
Zimbabwe's national parks.
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Main visitor activltlas or attractlon

walking, climbing

game viening, walking, cirnbing

game vieving, .rmlhw;, clirnbiney,
angling

angling

1""”9 8.7 Mana Poolsis a UNESCO Nat

water
Sus for game viewing from the

ural Wcﬂd Heritage Site

Topic 8: Industry

it R ! garne viewindg
Mand PO STY | MoUNtains, scenery mainr o i
li wildlife YISy, major rivers, walking, climbing, garne viewing,
| wildlife _
R - angling
60 42400 SCefdn § -
\3toov= SCENEry, Important riy
l wildlite Portantriver catchments, | garne viewing, walking, angling
i ~ilalite, historical significance
| (Rnodgw Qrau;e)
1sr:23g0oNa 1-.-0 700 mot & - . 5 i ) y o
Walu=s i untains, scenery, major rivers, game viewing, walking, clirmbing,
. wildlife ;
* anglin
| 33000 i -3
NiEanas i maountains, scenery, waterfalls, walking, climbing, angling
’I Important catchments, historical
| significance
(zoriaFalls A | 1904 mazjor rivers, historiczal significance wild areas, walking, climbing
-1 | kel
JooriaFallsB | 436 | waterfall scenery
Hwange | 1465100 | spectacular wildlife game viewing, walking -
Jambez ‘ 556010 scenery, major rivers, wildlife game viewing, walking, climbing,
|
|
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Botanical reserves, botanical gardens

and sanctuaries

Botanical reserves are im
pecies of animaly

pmt.lm for the Inulm'tlnn

' lants.

of individual s and | "
ettty for the

Botanical gardens aie managed especially Il

preservation of indigenous species. Examples
include Buna Reserve 1ot mountain forest
(Chimanimani Porest), Chisekera tor the mangrove
fern, and Sebakwe 1,10, 1 tor Acacia Karoo, Great
Dyke tlora and Mountain Acacia respectively.
Sanctuaries are areas where animals are
especially protected. These include Chimanimani
Fland that has 1 800 haset aside for the protection
of eland. Mbadze Pan has an ared of 40 haand isa
bird sanctuary on an oxbow lake of the Shangani
River. Nyamanetsi Sanctuary is 2 480 ha and is
characterised by Great Dyke tlora, and Tshabalala
Sanctuary is 1 100 ha in size and is used for game

viewing and educational purposes.

Safari areas

These areas are set aside for recreational hunting
and the cropping of wild populations. Examples
include Zhete (hunting, crocodile research and
university research), Dande (hunting and outdoor
recreation), Doma (hunting), Malipati (limited safari
hunting), Sapi (individual hunting, canoe safaris)
and Tuli (individual hunting, botanical reserves).

Recreational parks

These are found where natural features have been
preserved and protected to maintain biological
diversity. They develop close to dams for the
purposes of recreation. Examples of recreational
parks include Chinhoyi Caves where the main
features are dolomite caves, Lake Kariba for angling,
game viewing, water sports and commercial fishing,
Lake Chivero for outdoor recreation, commercial
fishing and fisheries and Sebakwe for commercial
fishing, some angling and yachting.

Other attractions in Zimbabwe

A number of historical sites or cultural sites provide
tourist attractions in different parts of the country.
These include the amazing Great Zimbabwe ruins,
believed to be the most spectacular in Africa, south
of the Sahara. The Khami ruins and Dhlodhlo
ruins, in Matebeleland, are also interesting to

122  Topic 8: Industry

visit. Mus¢
Bulawayo
country are

ums in Gweru (for military purposes),
and Harare as well as other parts of the
places of interest to tourists.

Figure 8.8 Lake Kariba is the world's largest human.

made lake

Communication

Zimbabwe has an established internal network

of roads and this is still increasing in size. The

railway system with its headquarters in Bulawayo

is reasonably efficient and connected to the main

areas. The railway transportation system is also

cheap to the ordinary traveller. Air transport serves

both domestic and international routes.

e Domestic routes: Tourists may want to get to
their destinations quickly and so they use
air transport. Air transport serves Harare,
Bulawayo, Victoria Falls, Gweru, Kariba,
Hwange and Buffalo Range. Other areas, such
as Bumi Hills and Nyanga, are served by small
carriers and charters.

 International routes: These connect Zimbabwe
to Johannesburg, Durban, Botswana,
Gabarone, Nairobi, Lusaka, Lilongwe, Dar-es-
Salaam and other African centres; Australia
(Melbourne); London; India (Calcutta);
and other cities of the world. Harare has a
?nodern international airport, appealing to the
international traveller.

The potential for increasing tourism

Zimbabwe has a vast potential for increased tourist

revenue because:

. There are many wonderful scenic attractions
including the world-famous Victoria Falls
anc? other natural landscapes including the
Chinhoyi Caves, the Zambezi River, and the
Eastern Highlands with mountains such s
Nyanga, Chimanimani and the Vumba.
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Wy
"®8.9 Links between primary:

Lo

\.\’lld“fe areas in Zimbabwe in¢jy e
al park, Mana Pools, [ gke
; g and Gonilrf;‘?.h(il.l. Lake Mutitikwe, | 4k
ivero, Lake kalri!iii and many g .l' -
m,ﬁdt‘ for 5!umrt (tishing) and rvcr.‘.‘-m:;nm
mn-\'l“‘“ inlmstrm‘mrc is well du\'elup:-li
fort of roads, railways and air nulwurk:; e
ink up the tourist autractions. Accommg ;} g
i ami]ab]e in the form of high-qumit}. ht dm.m
and lodges in the resorts and the major Co‘lulh
pomestic tourism is gaining monuentumL
pecause mMore local people are Visiting tourist
sOIts within the country. More and more
efforts in promoting domestic tourism are
peing made through the Zimbabwe Tourist
pevelopment Corporation (ZTDC).
zimbabwe’s warm, sunny climate favours
wourism. This type of climate is favoured by
tourists from cold countries in the northern
hemisphere such as Canada, the USA and
Western Europe.

Hwange
h1 l“i“k\\l‘v

ntres,

Activity 3

How do you think local tourism can be
encouraged in Zimbabwe?

Quaternary industries

Quaternary industries provide services to all
the other industries, basing their activities on
research and expertise to improve manufacturing
techniques, agricultural techniques, disease
control and information technology. The above-
mentioned types of industry are interrelated

and form linkages among themselves as shown
in Figure 8.9. Quaternary industries often have
medium- to long-term goals. This means that they
use, rather than generate funds (money) for the
future benefit of the country.

F cama . p

Primary industry (extractive) Secondary industry W Tertiary industry
- raw milk (manufacturing) - transport to markets
- copper ore, chrome ore, - processing - Sﬂ!mg_ _

iron ore . - assembling - adve_rt!smg‘
- timber » bottled milk -2 mrmlstratlon
- unprocessed fish . prpe{afnd'paﬂsb Insurance

ike cables, iron bars
rpare and steel %
o i) e paper
e canned fish
A e assembled cars
k”_’_’___,——"’

Quaternary il'ldl:lstfy _
- ways of improving ik
- co:nputerisation, e.g. best transp

- advertising

jal
- new sources of raw mater!

d manufacturing
ion route

without pollution or wastage

— SRR ~niy

nary industries {

i

|

anp LA LS
‘Ir'g_,.'_;.r.-’.a'f'-'\_

,‘ =5 | MAY M

&
3

P s N
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-y industries are hax’ﬂll'efe({1 by a lack
quntt"'"""i_ and capital (money). Zimbabwegg
of L-xpcl‘ll-mcuscs on primary and, to an eXtent,
ucmmll—l)’ industries. These were discussed in
sa-(-nnddf)f‘rtmy industry supports primary ang
le but, as with most developing

Quaternary industries include:

ko 1 . es
research by universities and state laboratori

or private companics
(inf ion tec ' ort .
IT (information tec hnology) suppt ddem. 3.

) “alternative industry
research and development ol a -ondary 11 :
secon yzimbab' e relies on knowledge ang

energy sources. ies ; .
) o e rom developed counties in terms of

ise : i
expertis dustry. Developing countries haye

ciated with -
Problems asso quaternary in

quaternary industry in Zimbabwe e ot necds such 3 education and health, The,
Quaternary industries are found mainly in is little or N0 money left for the government tq
highly developed countries, with plenty of fund quaternary industry.

money to invest in research and development.
In developing countries, including Zimbabwe,

Summary N
i ng, insura
* Service industries provide services, as in COmMMEICe, trade, transportation, banking nce and
tourism, these are tertiary industries.
J o lopment and the development of

*  Quaternary industries provide services such as research deve
specialist expertise in, for example, information technology. .
Service industries provide services such as tourism and recreation, teaching, insurance, transport

and secretarial services.
Tourism is a service industry that brings in foreign currency to countries such as Zimbabwe,

South Africa and Kenya.
¢ Zimbabwe is well placed to take advantage of the global growth in tourism.

® The development of tourism in a country depends on the existence of attractions, the climate,
transport, accessibility of attractions, accommodation, level of advertising, political stability,

economic stability, foreign currency availability and land availability.

Glossary

conservation - to look after, or preserve or keep service — something other than goods, for example,
for the benefit of all finance, education, h ealth, tourism
developed country — generally wealthy countries tertiary industry - meaning third level, or tier
of Europe and North America with highly (after farming and mining, and man;,:facturirlgh
developed economies and infrastructure tertiary industries are serv;ce industries
domestic - local, not foreign tourism - visitin g a country, place or area for
quaternary industry - quaternary means relaxation and to experie;ie 0 tr I e
four, so these are fourth (high) level service or area for oneself at country, p

industries such as the development of computer
technology, or agricultural or medical research
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0 Pic test 8

 the answer that does o fit in
\'nuﬂsre“-knowll ZinlbabWuan Wilthe'
W Gonarozhou
Hwange
Krugt’f l‘ark
D Mana Pools.
|-known tourist attractiong in
Niagara Falls
victoria Falls
¢ Great Zimbabwe
p Matopos.
Lake Kariba is very popular for:
A fishing
p boating
¢ viewing game from the water
p surfing.
which one of the following is a primary
industry:
A tourism
B farming
C education
D health.
Which of the following are typical of
quarternary industry?
A forestry and fishing
B looking at alternative energy SOUICes
C mining and farming
D health and education.

areq:

wel

Zimbabwe.

Wha Are
tare the advantages of tourism for a

co SUC -

[ i::nfry such as Zimbabwe? Give five exampes.

t‘l‘ six tlypes of employment associated with
1€ tourism industry.

SUgge§t four ways in which Zimbabwe can

8rOW its tourism industry.

Hunting of big game is becoming a

controversial issue. State your opinion on

hunting (for or against) and support your

opinion as to why you think hunting is a
800d, or a bad thing.

- Explain why quaternary industries are not

a major part of the economy of African
countries, including Zimbabwe.

. @) What is domestic tourism?

b) Describe five ways domestic tourism can
be promoted in Zimbabwe.
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nd population

Settlement 2

Objectives

' ) s Lo
. . y s topic, vou should be ahle .
Bpihe o OLHAGSop & opulation gprowth

identity and explain tactors that influence p
and effects ol migration

o describe and explain causes
« outline different categories of migration

: ; ati icies
e explain the rationale for having population polici  and developing countries
« explain the effects of population policies for developed an

; ; _— : eveloping countries
« describe and explain discases associated with developed and d ping

explain the social and economic effects of diseases
« describe the features of the various stages of the de
« identify countries with high/low population growth rates

+  explain the effects of population growth (negative or positive).

mographic transition model (DTM)

- Population sizes do not stay the same. The things
POp ulation grOWth patterns thzﬁ lead to changes in the size of a populationg
are its fertility, mortality and net migration. The
growth of population is a function of the fertility
rate. The fertility rate is the number of children
born per woman of child-bearing age (between 15
and 49 years). Population growth is also a function
of death rates versus birth rates whereby more

Look at Figure 9.1 It shows how the world’s
population has grown over the last 400 years.

In this chapter, we will look in more detail at the
reasons for this growth, as well as where and why
people live where they do.

i births will give us a positive growth, known as a
n natural increase, and more deaths will give us a
S / negative growth rate, known as a natural decrease.
= / Migration change refers to the increase or decrease
Eﬂ'_& 6 ; of the population of an area due to the balance
a% / between the outgoing (emigration) and incoming
oc 4 7 (immigration) population.
é’ / :T'he world-wide trend is a decline in birth rates
2 " leading eventually to reduced population growth:
A zeto growth rate is predicted or has been reached
0 as follows:
1650 1750 1850 1950 2050 *  InEurope by 2015
year * in North America by 2030

* in China by 2070
* InSouth East Asia and Latin America by 2090
®* in Africa by 2100.

Figure 9.1 World population growth
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Scanned by CamScanner



91 World and regional Population day
) ata

Tm' "‘i—-—~——.ﬁ_
opulation in milli -

o :‘qulltlm 2011 N in millions | Population Total fertility per
f zOH\lllionn m;h Teo——— growth rate | woman aged 5'
/'r_,_.f 1 Female % 2010-2015 | 15-49

~dtotd : 69740 |t 2010-201

b 1WL 12404 135172 {34568 |11 2,5 o

o — 412404 Vo031 le373 loa 117
&go/pgd,fg&\ 57337 Taeslons |04 17
£ jevelopedregions | 8511 9142 28195 |13 26
‘/I;;;‘s' 3 ' 2454 405 7 9 4'2
Lf’j?j—L—TPaciﬁc 60,7 185,0 1?5 7 2f '

e -*_;‘_"d e 3924,2 20080 : 0 31

o EUrOpe and Central Asia | 4737 ' 1916,2 09 21

M the Caribbean | 591 4 531 ; 03 1,8
" gaharan Africa 821 3 d 2993 1.1 2,2
M * 4105 4108 2,4 48 B
le9-1 Sh;:lslt?e ;(,ﬁr;d and regional population | evel of economic development
«nd from (¢ .

esides a general decrease in population Improvements in living standards result in a drop

;gmh rate, the world population is still growing 1? ::::I?Ft Dgate, whﬂe. ﬂ: birlth s remaifwl.sdhigh
odwe need to know why the population is is no economic development. Children

oving and why it varies from place to place. provide a form of security to parents in old age.

fecting birth Subsistence farming economies
Factors @ ecting irth rates Children in poor farming communities are seen

rtility is the ability of a population to produce as a source of cheap labour. The more children a

bies. Two measures of fertility are the crude farmer has, the more labour is available. |

' ili te (TFR). ) 1

birth rate (CBR) and the_total fertility ra (' ) Demographlc structure ,.
The crude birth rate is the number of babies i

‘ i i ith a high population of young
o n the population. A country wit
min a year per 1 000 people 1 pop A country Hl 8 i s

(BR = Dumber of births 1 000 A country or region with a high percentage }
total population ' ) :

) of children and old people will tend to have :
orality is the number of deaths 1.2 population ower birth rates. 4

Nayear. It can be measured in several wags;,he Education levels

cludj CDR) an

mf:::ng the (.:rude de;twh;)ate ( ) Generally, the more advanced the level of
Thmoﬂalxty £ate & ; tile number of babies education of the parents, the lt?wer the birth

"m j e crude death ra%¢ 7 in the populat'lol'l- rate. This is the case because with more

oy PET 1000 people : the same education comes the knowledge of birth control,

. in : .
an calculate the crude deatl rate - jal awareness and a greater choice. Education

W . ula: soC .
a5 the crude birth date, using 1€ 7 +onds to delay or postpone the marrying 28¢ for
(BR < number of deaths % 1 000 women and sO reduces birth rates.

total population

Th .
¢following factors affect pirth rates:

—  +_n. €-wlamant and pooulation ﬂ
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Social class

people who are
less well-oft materi
more children. I'he

the lowest birth rate,
focused on pbuilding u
\ny children may

also gcm'ralll_\'

less educated are
and have

ally, less ambitious,
middle-income group has
'he middle-income group
is more p material wealth
- W | ‘S.
and having too M« pre vent thi

Religion

Most of the world’s religions
development. Some are oppose
and most condemn abortion. $
es tend to have high birth rates,

Muslim and Roman Catholic

h birth rate areas due to religious
rts of the

encourage family
d to birth control
trongly religious

communiti
for example, the
communities. Hig
beliefs include South America and pa
Middle East. In Zimbabwe, for example, the
Johanne Marange Apostolic sect in Manicaland

advocates larger families.

Marrying age of woman

Some cultures promote the marrying of girls at

an early age. In farming communities and rural
areas, 16 years of age is often the marrying age. If a
woman has her first child by the age of 18, she has
more years in which to produce children, which

affects the birth rate.

The importance of a male child

Many cultural groups believe in the importance of
a male child with the result that a large family may
be produced before this is achieved. Even if a boy
is born after three or four girls, two or three may
be added in order to ensure the survival of at least
one boy (Figure 9.2).

Figure 9.2 In some communities, male children are
valued more than female children

Topic 9: Settlement and population

SOCiEﬂ B i ocial st
: c‘nummnllim determine s atus by the

' os and children a man has. In ‘Wing
r social standing, large families

are created.

political influence

Some govemments make an effort to encourage 5
lhigher population by offering incentives to peopje
with larger families. Again, this tends to increase

the birth rate.

- ——

Activity 1

1. In groups discuss

more advantages

having a large family’.

With the help of your teacher, carry out a

census in your class on the number and

age of children in pupils’ families. After
gathering this information, show it in table
form, and calculate the average family size.

3. Conduct a second census, namely the
families of the parents (uncles and aunts)
of children in your class. After getting the
average family size, compare and then
discuss the results.

4. Draw age-sex pyramids (see the example
in Activity 2) using this data.

5. Asa community worker, what arguments
would you advance to convince parents
that ‘a girl child is as important as a boy
child' so that there is no need to prefer
male children to female children?

)

the topic: 'There are
than disadvantages in

Factors affecting mortality rates

Th
(alsgekias been a general decrease in mortality

; own as death) rates in the world as a result
of the following factors:

Improved medical technology

Medical

of the Chlf:lo“-rle.dge has resulted in the eradication

o 1ld killing diseases such as polio,

This b ouER, measles, diphtheria and tetanus.
greatly reduced infant mortality rate.
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advances in agriculture and industry

[he agrirullurnl developments that have taken

Jace jead to greater food availability and therefore
n‘hum deaths due to malnutrition, The advances In
m:ticulturo have also resulted (n better diets, plentitul
food supplies and therefore better health and higher
jife expectancy

In,,prowed health and hygiene

industrial development brought along the use of
“\‘[»1 .]I'I\i u!ht‘l‘ k‘hl.‘l'llk‘dl.\ to ['[n.l)rn\'u h.ygh_anc ul'
e people and theretore reduce deaths due to poor
pvgiene. .

Educationa| level

¢ ducated parents are aware of the importance of

2 balanced diet, immunisation of children, and
improved health and hygiene for their children.

|mproved working conditions

As a country becomes more advanced
rechnologically, working conditions in factories,
mines and on farms improve. These better, healthier
work environments lead to a general drop in
mortality rates among workers.

Other factors affecting population

growth or decline

Immigration and emigration also impact on total
populations. People may leave an area, Or country,

by emigrating. The destination area or country
receives them as immigrants. We will learn more
about this shortly. Mass emigration leads to a decline

in population. Massive population declines have
resulted in the past from:
+ ethnic cleansing and genocide

leave

+ famines which have caused people to
an area

* forced population mov
socially engineered by gov

ements which have been
ernments.

Table 9.2 Population cens
' 1962
3875470

Population

Population growth in Zimbabwe
ation growth have had

The factors affecting popul
in Zimbabwe. After

an effect on population growth
Independence, Zimbabwe was one of the world’s
countries with the highest population growth rates.
Fertility rates in 7imbabwe were close to eight
children per woman in the 1960s and this dropped
to seven by the 1980s and started falling fast to
5,4 by the carly 1990s and to 3,6 by the year 2002.
Soon after independence there was greater access to
education for girls, effective primary health care was
introduced and the status of women improved.
The more educated a woman is, the more likely
she is to have a smaller family. Women who had
no education had on average six children, those
with primary education had a fertility rate of four
or more children, whereas those with secondary
education had a rate of around three children.
Population censuses in Zimbabwe from 1962 to
2012 can shed light on the situation in Zimbabwe
(see Table 9.2). The average household size has
remained stable between 2002 and 2012 at 4,2
persons per household.
The census results from 2002 and 2012 show a fall
in the birth rate and a stable growth rate of 1,1% per
annum. This can be attributed to:
« the availability of family planning
¢ increased education and literacy
o better health facilities
e more employment opportunities for women
e later marriages
e urbanisation
« more income and rising living standards
«  increased access to mass media campaigns
against large families, for example, Oliver
Mtukudzi wrote an anti-natalist (birth) song
‘Baba mwana rongai mhuri’.

However, the death Tate rose from 11 to 17 deaths
per 1000 people from the mid-1990s mainly due to

the HIV pandemic.

10412548

11 631 657

Topic 9: Settlement and population
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Activity 2

Census.

1. The figure below sho
pyramid for Zimbabw

ws the population
e from the 2002

75+
70-74 -
65-69
60-64

§5-59 - Males

Females

of migration

Causes e
ain types of migration: V°1“ntary

are two 1

There ;
I'he gration.

and fOl'CEd mi

tary mig .
Voluntary movements, which involve

sons for the movements could he
ly ot economically motivated,
migrations, people could be

bs, education, better hOUSing

rations

These are free
choice. The réd
politically; social
Under voluntary

moving for petter jo

or improved health care.

50-54 |
@ 4549

6 4 2 2 4 6
Percentage of population

a) Why is this type of graph called a
population pyramid?

b) Can you see any pattern with
regard to the shape or structure of
Zimbabwe's population pyramid?

c) Explain why the population pyramid
has this particular shape.

d) This pyramid structure is common
for African countries. What issues is
Zimbabwe likely to face in the future

as a result of its population structure?

Causes and effects of migration

We have already seen that migration is the
movement of people from one area to another

or from one country to another. A person who
migrates is known as a migrant.bA person who
arrives in a country is called an immigrant and a
person who leaves a country for another country is
called an emigrant. The process of people moving
into a country is immigration and moving out is
emigration. Migration is an important cause of
population change (increase or decrease).

Forced migrations

Forced migrations 2
due to negative fact

to mo

re the movements of people
ors. People are forced or drivep

ve so as to survive. The causes include:

wars

political conflicts
natural disasters such as floods, earthquakes,

volcanic eruptions and drought
forced resettlement such as in Apartheid South

Africa
redevelopment processes by governments, for

example, Operation restore order in 2005 in
Zimbabwe
slavery.

Activity 3
1.

Forced migration is always a sensitive
issue. Sometimes, mass killings or
persecution, or even genocide go hand in
hand with forced migration.

With the help of your teacher, list and
discuss forced migration in post-colonial
Africa. This might need some research on
your part. The following countries could
feature in such a discussion:

* Rwanda

*  Democratic Republic of the Congo
(DRC)

*  Sudan

* Nigeria.
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,,Z/Sa,:p*“'_“':':"—t;“'r each of the f'l“r:wim.l i
.I examples 15 voluntary or forcad POl ation )
fi ' AN

2) nomads moving around with their
goats and sheop ¥

b) farmers leaving an aroa b W |

Al o
drought oY

d Zimbabweans entering Souh Afr

. i
to work '

d) people moving from Syria to Fure

ey
because of war !

e) people moving to a different area or
country in search of better education
(schools) for their children

e

_—

csctors affecting population
migration

population migration is driven by push and pull
iactors. Push factors drive migration from a place,
pull factors attract migration towards a place,

pysh factors

shortage of employment opportunities
Jow wages and salaries

highly oppressive governments

poor living conditions

poor educational facilities

1ack of development in the economy of

L]

a country
. natural disasters, such as drought
¢ war

+ racial, tribal or religious discrimination

+ high taxes

s poor soilsoras

Pull factors

* high living standards

v availability of employment O hetter
job prospects

* higher wages and salaries

*  good educational health and other
social facilities

v favourable climate and, for farr

hortage of farming land.

1\

N

M,

ners, more

fertile soil
*  presence of frie
*  spirit of adventur¢

nds and relatives

lower baxes

pethrement close to fmily, o hette
pedieal Taciiines

e,

Pill b bt
Wi oy
0 by wbe
B oo ph
B wigrannd carobabay

0 odestin
e ]

Pt d v

ol fan virn
Adustags i lal

Sk ol bl
®jdine ol bamiy

B b b By

@ dilih el
b s |

Figure 9.3 Sorme push and pull factors wihie

fyalloct

population migration

Activity 4
1.

Fill in this table about population
migration. The headings will quide you,

| Push or
pull factors

Main reason
for the
migration

" -Vo'iunu'\_ri or

9.3 seem to show the

anc ght, Might colour and the
foregrodid i colours? '
3 he peop)
r
4. Explain why a number of peop!

rrying their belongings with them.

ca

9: Settlement and population
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the ré
Effects of population migration v ffects are
end to be similarin spite . galns in young,

cei\!iﬂg region

energetic and skilled labourerg
fessionals, for example,

The effects of migration t ‘ ’ X

of the type of migration. The difference is |Innr.t © highly skilled pr -

in the details of the negative or positive effects on Arctirs, 358 afttr?fnng o e
o W Ay o " i . wl

both the sending and receiving region . availability © pindei

a country or ared enit
increasing develop™ £ \
e source of demand for serviceg

Positive effects are: i ea
i jgrants ar ;

s reduced unemployment rates ;m;n giods' hence development of ancillary
an '

« reduced pressure on farming land and e (multiplier effects) and

grazing land : ents.
« reduced pressure on educational, health and more investm

other social facilities
* reduced birth rate because it is often younger i
. he country or the region
people of reproductive age that migrate « money is sent out Of'f tegrate, resulting in
* money sent back to the sending region helps . immigrants may notnteg 1 ' the %enophobi
raise living standards cultural conflicts (for exa'mP e’é i I
* migrants may return and bring back new skills experienced in South Africa); ens:gns Ipay
to help develop the sending area. build up with the local people as the migrants
might be taking their jobs

social, cultural and language issues as

Effects on the source or sending region .

Negative effects are:

ey A

Negative effects are: .

* loss of able and active young people immigrants may not adapt easily

¢ reduced labour force and loss of skilled people e immigrants may strain the tax base because

e family breakup and stress if the split up is for they also need services such as health
lengthy periods and education

* the elderly, the weak and small children  astrain on resources such as housing, health
remain behind, which impacts on death rates and educational facilities.

e lack of investment in the area, so development
slows down or stops

e rural centre and infrastructure decline due to
low demand and utilisation

¢ schools and shops may actually close down.

D

g 132 Topic 9: Settlement and population
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(pctivity 5

most relevant answer,

1. This C|1U§St|2ﬂ \::”about migration. Link the statement in Column B with
in Column A. VWWhere more than one answer appears to be carrect, choose W

the words or statement
hat you think is the

Column B

ComnA i
xenophobia

many people are attracted by economic
opportunities

Genocide

people are forced to emigrate, though they don’t
really want to leave

Skilled workers leave a country

this happened in countries like the old USSR and
China

Country prospers and the economy grows

economically active people have emigrated

Social engineering as the government directs
mass migrations within its borders

people are forced to flee or be killed

Less and less tax available to the government

the primary (main) controls acting on emigration
and immigration

Famine or drought

people are isolated, or even attacked, because
they are foreigners

Push and pull factors

results in a shortage of doctors, engineers and

other professional people

2. 'Migration can be both a good, and a bad thing at the same time'. Discuss this statement.

e Permanent movements. Where people move
with their families to settle in another area or
country forever. Resettlement movement falls

into this category.

Further classification of migration
Migrations can be classified as forced or voluntary,
or on the basis of push and pull factors. Here are

some more ways of classifying migration.
Distance and direction

Timeframes for migration . e International migration. Migration takes many
+  Seasonal movements. For example, people BOIng forms and occurs at every level from the
to pick cotton or seasonal fruits I farming local to the world scale. The development
areas. These seasonal movements coul(.i Haa of air travel has made international
be tourists visiting particular areas during migration easier.
particular seasons. e Internal migration. Internal movements can be
*  Temporary movements. AS result Of_p'EOPle classified into five groups:
escaping wars or drought of for political e  Rural to rural. In this type of migration,
reasons and later returning to their home. people could move from one rural area
Political migrants are also referred to a$ to another temporarily or permanently.
asylum seekers. Temporarily could be people going to pick
' Long-term movements. When people cotton. People may settle permanently
other areas or countries O work for more in another area because there are better
than a year but later return to their country soils or more land. This also includes the

of origin. These migrants could be resettlement process.

contract workers.

move to

Topic 9: Settlement and population
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*  Rural to urban. This is the most common
movement in developing countries. In
this type of migration people move away
from rural arcas to cities. Again, it could
be short-term, long-term or permanent.
Generally, people move away from rural
areas because of the poor life quality
compared to urban areas where the living
standards are thought to be better.

«  Urban to rural. This type of migration is
common in developed countries where
people move away from the pollution
of the cities to the fresh air and greater
space of rural areas. In developing

imbabwé it is mainly

the elderly P€
to retire. ban. This migration type is alsg
. Urbanto ) mter- urban, whereby people
4 own of city to another

ople w

In intra-urban migration
om one area to another
e city or town, for
high-density suburbs to

Intra-urbaﬂ-
people move fr
within the sam

m
example, fro ‘
low-density residential areas.

Activity 6

a) rural to rural

b) rural to urban

¢) urban to rural

d) inter-urban (urban to urban)
e) intra-urban.

: i i in Zi we:
1. List one or two examples, including place names, for the following migrations 1n Zimbab

2. Match the statement in Column B with the word or statement in Column A.

Column A

Column B

international migration

temporary migration

picking fruit during harvesting

educational opportunity so temporary migration

offered a job in another area for two years

migration to a city

flooding of an area

seasonal migration
go to South Africa to complete a higher degree contract worker —
work on farms is very scarce probably emigrating parmanentiy

Population policy

Population policy has to do with the government’s
attitude towards, and controls on population.
Economic considerations are important. If a
government is concerned about overpopulation,
it will try to control population increases (family

13:12::1 :Eér?rbs On immigration). There have beel
about undelggovernn}eﬂts have been concerned
birth rate axf:j,) Pulation. Here, efforts to raise the

' t0 encourage immigration may be

put in pl . .
below_p ace. We will look at this in more detail
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 case study: Family planning WHY HAVE ONLY ONE CHILD [
j in Chlna For you with one child: 2
The population of China was 300 million Free education for your one child, _
in 1962 and by 1969 it had grown to 800 Allowances to help bring up your one child.
RAES A : Yriori i
illion people. By 1979 (e population [rmr,lty o,
m - % 8 Pension benefits,
had grown to about 970 million, putting
a strain on lh}‘ cconomy as more services For those with two children:
were needed for the people, The average No free education,
family had three children, resulting in No allowances,
very rapid population growth. The State, No pension benefits.
or government, decided to act. It did this Payment of a fine to the state from earnings.
in two ways:
! . ; To help you:
d the status of women in
o it I:_“Se ' ; A Women must be 20 years old before they marry,
society by encouraging education ) Men must be 22 years old before they marry.
and employment rather than staying Couples must have permission to marry,
at home and bearing children Couples must have Ppermission to have a child.
« it introduced the one-child policy All hospitals havefanﬁ]yplanning officers.
(see Figure 9.4). Family planning help is available at work.
Redundant country people are to be
By 1995, the birth rate in China had encouraged to move to the towns,
declined from 33 per thousand to 17 per REMEMBER: One child means happiness,
thousand, and the natural growth rate

from 26 per thousand to 11 per thousand.

Figure 9.4 China's measures for family planning
(newspaper articles)

e . lopin g Developing and developed coun(tine; .
Population pohaes in deve 0? . experience different problems around popu:

P | d countriesi Iimltlng or growth. While developing countries are trying
and deve ope fatinh grOWth to curb or control population growth becaus.e
promOtmg g ° lll dealing with of limited resources, SO.mF develipzfi::: l;l:;::;
LEEG e DL BRI ;V d:;and People rely on are worried about dech_r::rtl}i er?l Oiage S roliens

i ) is i here wi
human needs is supply an ; 1d’s This is because t .

i ile the wor . cet in the future. Also,

e B ::gllain the same. The entering the latboulr n:a;i\::xilleduced buying power
opulation increases, reSOUIC‘fI?h-S relates population declining population ies, resulting in an economy
result is population pressure. r:ual resources. The in developed economies,
: ; ilable na
size and density to availa

ies.
farmland, and water and energy suliptlilzn s
Many governments have popuia

d.Ifa
. ly and deman ]
in place to try and balance supp’y resources remain

ile
Population continues to grow WEI T This iply
the same, the standard of lemgmE oot
means the population will beco

Overpopulation L

i when there are more .

erpopulation occurs e 21 vl
l?:opf)e Fhan the developegdsee-potential Ieso;:?ﬁ;;'a’t’--ﬁ“*

i fiom an increasg in-
Overpopulation ma}f res‘u,. ‘gg(;ﬁ}éeg_"rrhere el
population or a decline in . b )

.I}l (O :;’35'\
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put it is usually

1
populatlm ‘
r capita income,

as low pe
tandard, high le
utrition and

overgrazing

simple measure of over
identified by such things
low and declining living §
of unemployment, famine,
diseases. It als0 shows itselt t
shortage of Jand and deforest
many environmental symptoms. e
overpopulation often given, though thLSLl .
rmanent situations, would include Ethiopld,

alia and Bangladesh.

vels

maln
hrough
ation, among
Examples of

are not

pe
India, Som

Underpopulation

Underpopulation exists
population is too small to fully utilis
resources. It could also be a situation where the

resources could support @ larger population w.rith
no reduction in the living standard. Canada 15

an example.

Optimum population

This is the ideal situation whereby the population
can exploit the resources and provide the highest
standard of living and quality of life. If the
population decreases Ot increases from this level,
the standard of living will fall. This population

is difficult to measure and so no country can be
offered as an example.

in an area where the
e the available

Population and diseases

In the past, disease played a major role in

limiting population growth. A few hundred

years ago, the two big killers were famine, and
epidemics. Advances in medicine, and in particular
vaccination, have almost rid the world of many
killer diseases. These include smallpox and polio.

Population and health

Demographers are also concerned with people as
a resource. If people are well and healthy they can
contribute to the economy, and the development
of the area in which they live and work.

Health problems

Most people, especially in the tropical developing
countries, are at risk from a variety of diseases, in
addition to hunger. 11l people cannot work on the

dorin actories, so there is little developmem
jand O .

oted that a third of the world’s
[t has bt‘f‘“1 is ill and that the majority of these 5
ue )in.g COuntl’iES and a large proportion e
in deve ‘l‘n who are the future workers. Mogt
chil¢ "“u‘:igeﬁ are taken up by the provisiop o
-are tO sick people and this does not bring
health € The major diseases affecting

mpulal

kwashiokor is 2 condition of malnourishment,
rather than @ disease. Other tropical diseases
include bilharzia and sleeping sickness. Let us look

at them in more€ detail:
e Malaria. Itis caused by the female anopheles

mosquito that transmits parasites from
infected persons tO healthy ones. Malaria kills
both children and adults and makes adults
weak and unable to work.

e Kwashiorkor (Pellagra). 1t is caused by poor
nutrition and affects mainly infants and
young children in poor and undeveloped
tropical and subtropical regions. A large
number of children are dying from this
disease and it is one disease that has
maintained a high infant mortality rate
in Africa. The disease can be controlled by
feeding affected children with milk and high-
protein food.

*  Sleeping sickness. This is caused by the tsets¢

fly that carries a parasite called a trypanosone.

The disease results in people becoming weak

and unproductive. Since the parasite also

attacks animals, people cannot keep cattle,
i:ag:]:tl; EO draught power for ploughing

Bilharzia Th‘f“'gef and other diseases.

that S 1S (faused by water snails

att carry bilharzia schistosoma. The diseas®

of :Zl;;;l;e(;ddneYS, eyes and brain. A lot
suffering fr:)enir‘(im this disease and people n
among poo | it cannot work. It is comm®
to workpfre r farmers and fishermen who have
disease canqll)l: Ttly in polluted wate™ e
ackled through education by
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informing people about the importance of
1

sanitary conditions.
&'hoh'm' It is a highly infectious disease that

can spread rapidly, especially in conditions
where sanitation and water supplies are very
poor. If untreated it kills through severe
dehydration, Nearly 60% of its victims

die within two to six days. The disease is
common in South East Asia, Africa and some
parts of the tropical world.

HIV/AIDS pandemic and its effects
The Human Immunodeficiency Virus (HIV) that
causes Acquired Immunodeficiency Syndrome
(AIDS) has played havoc on people, especially in
Africa, which has the highest rate of infection.
The results of the HIV or AIDS pandemic include:

Demographic effects

The active age group that is between 15 and 65
has been the most affected. Within this group
girls and women have high rates of infection. The
overall life expectancy has declined to below 40
in most SADC countries. Unborn and newborn
babies can be infected through mother to child
transmission and breastfeeding, respectively.

Social effects

These include frequent bereavements, increase
in orphans as both parents die of HIV/AIDS and
increased numbers of households headed by
children and the elderly.

Economic effects

More money is spent on the provision of
treatment and care of HIV-infected people and on
funerals. A lot of time is lost due to absenteeism
caused by illness or due to having to care for the
infected, with the result that productive work is
slowed down. Since the active age group is most
affected, it has meant that some families have
lost breadwinners. All sectors of the economy
have felt the negative effects of HIV/AIDS.

Diseases of developed countries

Apart from HIV/AIDS, most developed countries

have to deal with illnesses and diseases related to

unhealthy lifestyles and what is called excessive

consumption. These include:

* various cancers (the link between smoking
and lung cancer has been medically proven)

* diabetes

* obesity (being very overweight)

*  heart disease and circulatory diseases.

With the free movement of people between
many parts of the world, disease control

is important. This is why many countries,
especially developed countries, insist on
vaccination against various diseases for travellers
arriving from developing countries.

How countries are responding to
health problems

Many diseases affect mostly the poor who depend
on agriculture, cannot afford medical care and
who are often located in very remote parts of

the world. Many diseases, such as those caused
by malnourishment, or by parasites such as
bilharzia and malaria are debilitating. The diseases
weaken the people, resulting in, for example, low
agricultural production. This in turn can lead to
famine and starvation, further exposing the people
to more attacks by other diseases in a vicious cycle
that repeats itself. The poor thus remain poor.

Many diseases are caused by poor sanitary
conditions. The major victims are children,
hence the need for governments to promote
primary health care. Governments should offer
people safe water supplies, educate them on basic
sanitation, ways of preventing and controlling
common diseases and immunisation of children
against the major child killer diseases.

The Zimbabwean government has made great
strides in promoting primary health care with
the introduction of village health workers, health
service centres, district hospitals and the national
referral centres in the major cities. The system
has worked very well despite the challenges that
have faced Zimbabwe.
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Activity 7

Name three killer dised
Explain why these diseas
What is meant Ly the HIV/
What are some of the effects of o8
Alrica, Botswana and gwaziland?
Explain why the diseases that affect P
affecting people in developed countries.
Look at the following diseases and tick t
s PV
Disease No longer ﬂ
global threat

qos that are 1O longer o

ox are no lon
AlDS pum!umic?
ults of this

T it et AR S P

S

‘Disease of
developing

ountries
__,_._—-——'—'_'__—'_

 —
]

o e

smallpox

cholera
wberculosis (TB)
HIV/AIDS
obesity

diabetes

Liw:shiorkor

I

threat 10 the

jor feared.

at pcople in dev

he box t

_E,__._—-—'-'—"_'__—_

, world’s populntion_

as Zimbabwe, South

loping countries are different from those
elo

yat best describes the disease-
Result of poor

sanitation

frich

Disease O
and poor

Disease of the

wealthy
[l ey

%

|

The demographic transition
model (DTM)

Interesting trends have been identified from studies
of birth and death rates over time in developed
countries. There seems to be a pattern in the
population change, also known as demographic

change. It shows relationships between population
growth and economic development. A model was
then created, based on the situation in Europe,

to illustrate these population changes, termed
the demographic transition graph or cycle. The
demographic transition graph has five stages
(Figure 9.5).

birth rate

birth and death
(per 1000 peogls per yaan

T
i
|
T
1
Il
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il
i
:
'
'
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1
i
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’
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[
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i

i
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,b- . staga 1 : stage2 |  smgel staged |  stage5 |
(T
S ; mumdm: faﬂsnpu:.ﬂy :'fallsmslowiyi low ! low

H ' | slow

Figure 9.5 The demographic transition model (DTM)
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‘N“,gmphlc transition maodel (DTM) 5]
¢ e shows
m ;cl-ﬂi“”"hm between births, deaths and peneral
" & N . . ener,

e Jtion growth as BOVErned by the stape of 1
Cevelopment of a SRt O

Te developt acountry .

Ty The graphy

pom letermi
ctermine where
where g country s

an e used ot - and
& ossible tuture changes o its population, N
m}* .{,‘m(ﬂt"‘ will go through all tive stages: ol

il ‘}fv\\' countries are in Stage 1, \\'Imrc‘pn.pul'nl
bogowth B very low due to high birth and ;Iu:lllil

ates: [his represents a poor population, with
’

: hsistence economy in which famine and
:1.1"11"‘! disasters occur often,

Afost developing countries, including most
African countries, are in Stage 2. The countries
are experiencing a drop in death rate due to
improved food and health facilities. Birth

China

1)
B Japan.

Think about where you live in Zimbabwe,
Which stage of the DTM applies to your
town, area or district? As you are unlikely
to have data on birth and death rates
available, you can only really discuss
and try to reach

the question in class,
agreement on a possible answer.
If you apply the DTM model to a city, and
to a rural area, which is likely to be in a
higher stage? Explain your answer.

Does migration play a role in the DTM

(yes or no)? Now, explain your answer,
bearing in mind what the DTM is designed

to show.

rates are still high due to social, cultural and

cconomic factors explained above. The 2002

census results show that Zimbabwe could be

moving out of Stage 2 towards Stage 3.

\fany recently developed countries are in

stage 3. In this stage the birth rate begins to

fall fast due to improved standards of living.

Stage 4 is represented by the developed

countries of Europe and North America. The

birth rate, as well as the death rate, is low.

, There are very few countries in Stage 5. Here,
the population is actually decreasing. Japan,
where both birth and death rates are very low,

is an example.

Activity 8
1. InStage 3 of the DTM graph, there i.s
a sharp drop in birth rate. Suggest siX

reasons for this sharp drop. .
Do some research and find out in which

stage of the DTM is each of the countries
listed below:

a) The United States of America
b) Russia

) Democratic Republic of the C
e) South Africa

f) Lesotho

9) New Zealand

ongo

h) Thailand P

Effects of population growth/
decline

Depending on which stage of the DTM a country
is in, it could experience population growth

or decline.

Population growth

The world’s population has been growing rapidly.
In January 1982 the population of the world was
4,5 billion people and in July 1987 the world
population stood at 5 billion people. By the year
2000, the world population was about 6,1 billion

people.
o_"""
8
2
% 6
2 4
-4
g
19w19w1wo1m1émmmtozmzrmmm
years
Figure 9.6 World population growth since 1950 and
projected to 2050 IS
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More people means more food, accommodation,

jobs, education, health facilitie
and other resources for their well-being. As the

world's population grows, accessing resources
and basic services, espectally in poor countries,

and more difficult. The world'’s
illion in 10 000 BC while today
it is 7 billion. This rate o population growth is a
cause for concern, Population growth impacts on
available resources and the environment comes
under pressure. When the population exceeds the
available resources, overpopulation is the result.

In Zimbabwe, population growth has accelerated.
Since the census of 1962, the population in the
country has been increasing rapidly (Table 9.2).

In southern Africa, the population growth rate
has averaged three per cent per year. This growth
rate creates problems when the population exceeds
the country’s ability to meet people’s basic needs.
Table 9.3 shows the populations of countries in
southern Africa for 2011 and projected for 2025.

s, transport, water

becomes more
population was Sm

Population declin

Declining
Stage 4

Table 9.3 Population growth in southern Africa

Populaion [ Population
[ Angola 19,6 247
ﬁiotswana 2,0 3.4

l Lesotho 2,2 4.4

[ Malawi 15,4 247
' Mozambique |23,9 354
[ Namibia 23 47

[ South Africa_[50,5 657
I[ Swaziland 1,2 22
fLTanzania 46,2 849
JZarnbia 13,5 26,3
&mbabwe 12,8 226
| Total 189,6 298,7

Topic 9: Settlement and population

e

are a feature of late

ntries in the DTM.

1ay decline through emigration,
but we are looking here at
decline as a result of a very low birth
Jes include Ukraine, Russia, Belarus,
Hungary and Greece. All these coun.tnes are in
Europe. The other notab}e exa‘mple is _.]apan: In an
overpopulated world, population decline might
seem like a good thing, but it is not. Here are

the results: o
«  Labour shortage. AS populations decline in a

region, there are fewer and fewer people in
the workforce. The working-age population
in Japan has been steadily decreasing since
1995. Japan's economy has been contracting
ever since. If industries can’t recruit workers,
they will be unable to meet levels of output
necessary to stay in business.

e  Well-being of the population. Economic
downturns caused by population decline can
affect the general well-being of the population.
Economic recession means more depression
and even psychological problems, such as
feelings of helplessness and hopelessness.

e Competition. When a country suffers from
depopulation, it loses its advantage over other
states and regions with regard to competing
for export markets.

*  Rural-urban imbalance. A declining population
can lead to imbalances between urban and
rural populations. Whether it is the cities, or
.the rural areas that lose people, the resulting
m.abalance is not a good thing.

*  Disproportionate ageing. This is a very big
lSSl.l?. Populations become older (the average
aie ﬁcrleases) when there is a decline in
o o S Lok
generation, whf)awi(ljlf';nvemng i_n 3 younger
the government s ATl BT

must spend resources on old
people. Investing j
g In old-age care rather than

schools is not a good thi
a country. 800d thing for the economy of

populations
and Stage 5 cou
populations 1
and war or famine,

population
rate. Examp
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ivity 9

In groups: discuss the followi
Suppose there are 40 studepn
our school this term ang 20 student
added to each class next term, sare
List the problems that woy|g result from

this increase in the numbers of students,
relation to the following: L

a) space in the classrooms

b) exercise books

¢) textbooks

d) books to be marked by the teachers
e) space in the school grounds

f) library space

g) sports equipment

h) other problems,

2. Now, take each of the above, and think
. of an analogy in terms of population
growth in the world. For example, space
in the classroom = shortage of houses.
. You can ask your teacher to guide you

Ng scenario,
ts per class in

with this task.

' What can be done to reduce
population growth?

The population growth rate can be reduced. This
 requires a reduction in the birth rate, which can be
done in many ways:

' Family planning. Birth control can be effective
i in reducing the birth rate. This is done
through educating people (both married and
2 unmarried) about the advantages of smaller
 families. A small family means enough food

. for all the family members. Women can also
| concentrate on their careers when they do not
~ spend so much time bearing children. Fewer
children also means fewer health problem-s for
' Women. [n Zimbabwe, the Zimbabwe Naflonal
Family Planning Council is the organisation

s

that promotes family

country that has use
control

Planning. China is one

d family planning to
pPopulation growth,

Educating People. More schools and other

oo ey T
to read and under:tlaml\' y vr}a.l)lc- peopie
information about
Population control. The Ministry of Education
Sports, Arts and Culture and the Ministry of '
Health and Child Welfare in Zimbabwe have
been involved in education campaigns about
population control in rural areas. In general,
access to and ownership of resources such as
land, forests, water, minerals and wildlife can
help to reduce population growth. As people’s
income and well-being improve, they reduce
the need for children as helpers.
Develop rural centres. In Zimbabwe, industries
have been introduced at growth points and
rural electrification has been undertaken.
This is so that more people use radios
and televisions through which they get
information to improve themselves and also to
learn more about birth control.

Activity 10

1. Which of these will lead to a reduction in
the population growth rate, and which will
probably not?

a) improved standards of education and
literacy

b) improved communication via radio
and TV

c) free housing

d) family planning.

2. Debate the following: 'Poverty reduction
is directly related to population control'
Divide into teams to argue for and against
this topic. Your teacher will assist you with
the formal rules of a debate.
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" Summary

e
 The factors which influence population growth have b
and planners, and are generally well understood. g
s These factors include changes to birth and death rates.

death rates have dropped.
¢ Migration is the movement of people fr

to the urban areas, or even from one country to an

. . ap
' ace, immigrants arrive at ;
O X is driven by many different factors.

Migration may be forced or voluntary, and

as well as migration.
+ Disease has a big influence on pop
migration.

om one area or region t

Economic migration (seeking a better future) is
Many states or governments have population p

en studied by geographers, statisticiay
eneral, birth rates have risen, wh;;o

o another, or from the rura| areg

other.
lace or area.

a powerful driver of migration.
olicies in place to control both population grow,

ulation distributions, birth and death rates, and even on

e The diseases that affect developing countries and poorer nations are not always the same as thoge
which affect developed countries and richer nations. . o
e The demographic transition model (DTM) is a useful way of looking at and explaining population

changes as a country develops.

e  Each country moves through a number of stage

5, From Stage 1 to (in time) Stage 5. Birth and

death rates change as a country moves through the stages.
 Populations grow and decline, and both these bring about positive, as well as negative changes

for the country as a whole.

Glossary

crude birth rate (CBR) - is the number of
babies born in a year per 1 000 people in the
population
demographic transition model (DMT) - a model
for explaining population change (growth and
decline) over time
emigrant — person who leaves an area or country
fertility rate - ability of a population to produce
babies
immigrant - person who moves into an area or a
country
infant mortality rate (IMR) - death rate amongst
young children
migration - a movement that involves a change
of home and crossing of some administrative
boundaries on a temporary or more
permanent basis

mortality rate or crude death rate (CDR) - is the
number of deaths in a population in a year;
can be measured in several ways, including the
crude death rate (CDR) and the infant mortality
rate (IMR).

overpopulation - an excess of population
OVer resources

population - the total number of people living if
a place

population structure - the age-sex distribution
usually shown by means of an population Of
age-sex pyramid

pull factor - a factor that attracts people

push factor - a factor that causes people to 162
an area
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_ -foPiC test 9
Na“‘ml populatinn increase is:
1. A the birth rate minus the death rage
the death rate minus the birth rate
. the fertility rate minug the Srowth rate
D the life expectancy minys the death rate

phe birth rate of a country such g Zimbabwe
El [ 1
can be reduced through:

A encouraging early marriages
8 family planning programmes
¢ allowing men to marry more thap
one wife
p giving people more wages or salaries.
. a) Explain the following terms:
i i) birth rate
ii) death rate
iii) life expectancy
iv) age-sex pyramid
v) internal migration
vi) international/external migration
vii) overpopulation.
b) What are the problems that result from a
rapid growth of population?
c) Suppose you are a population planning
officer. What reasons would you give
to people in rural and urban areas of
Zimbabwe for the need to plan
their families?
i Give the correct term for the following:
a) Migration that people cho?se to do,
without being forced to migrate.
b) People who leave their country to move
to another. _
¢) People who are forced tO leave thelr
homes for fear of some kind of hziﬂ;ry "
d) Migration from one part of thi ¢
another part of the same country.

s

6.

Glve three negative impacts of a rapid rise in
population in a developing country,

Which of these are discases of developed
countries, and which are disease of

developing countries:

a) malaria

b) obesity

¢) chronic heart disease

d) kwashiorkor

e) cholera

f) Dbilharzia.

Explain why HIV/AIDS can be regarded a disease
of both developed and developing nations.
Look at the diagram, and answer the questions
that follow:

birth and death rates
{per 1000 people per year}

| sagel | stge2 | staged i sged | sageS

a) Give the diagram a heading.

b) LabelA,B,C, D and E.

¢) Explain what the Stages represent.

d) Explain what is happening to population
over time in terms of this model.
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