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s Seage 1. thefe is a state of balance and so we

have an undisturbesd polar {ront
wWith 1ime, & distuibance along the front may

cteate & IIEE OF WAVE Ay sl b Stage &, and

pressaiy drops a1 the Hp of the wave
s The lirw pressuiy w0 ferrtnedd s chatacterived

b 4 chosed systom of isobars, and since the

gystem shown in Figure 1.1 1 founi In the

southem hemisphere, a clovkwise circulation of
winds blowing around the centre of the system s

croated @ shown in Stage 3, Onee maturesd, the
whiole ywytem begins to move from west Lo east,
At this stage, separate fronts are created, As the
gropical air moves, 1t tses over the cold polar air,
creating @ warm front marked W, At the rear of
this front there (s a section or wedge of tropical
warm alr masses called a warto sector (51, Ax the
cold air pushes the warm air in the warm sector,
it forces itself underneath the warm alr, creating a
cold front, marked C in Figure 1.2,

Feature 5, the wWarm secp:
with clear skies and warm, (5, aai
conditlons. Feature C iy th, Ciald e,
Froand, cobd air undercuts g .
o form clowds of great vertj,) .
cumulonimbus Clouds that g,
short-lived thunderstorms o, o,

LA

passes, there i very cold andg .,
As the depression moves froe, o, .
cold front Is moving faster thiar 1
(think of the hands of a watch; ,,
front catches up with the warm 10,
an occlusion,

The distance between A and R |
can range from a lew kilometres 1o,
1 000 km, and the warm sector can 1,
Bl km,

Figure 1.3 shows the occluded (ror,
4. The occloded front occurs when t,
catches up with the warm front ang
alr forces the warm alr upwards. The w o
sector is no longer In contact with the
The occluded front is assoclated with
conditions, which brings cold weather
continuous rainfall due to the combina
cumulonimbus and nimbostratus cloud:

Scanned by CamScanner



Scanned by CamScanner



.mmunﬂ
- as well Over

soeth Attics and Lesotho, ral and snow on the

from the passing of cold fronts.

Figure 1.4 A well developed cold front pasee, -
suthern Africa, leading to a drap in temperat..
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Figorm 1.7 Avesn whare tropical cyelanes oceur and the directions they follow
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of volcanoes, earthquake flood)n;

st wasting,

el m m most important agent of etowon |n Al
- look at how dvers erode trans
thetr loads to create Landform:

T e will

dnd detend

ﬂmm Seasonal flow of rivers
ch they flow.  Almost all of southern Africa includi
waﬂﬂ dmbabwe, receéives its rain during the
months. Large riven, or vich get thelr
water from distant sources with all yeas round
rain, may flow all vear round. Howsver, muany

LLrm ey
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Prellis drainage develops b areas of alternat

a) Mian winv arvid ol ok The tmaley SUCm o1 Lonsequent

o i Pl 310 foalbesws i drvdiial alined i,

o the Wlope, The subsequents of tritmibiries the
divelop along the soft ok to joln this main strey,
Al il anglies. [ Filimatapies ame in furm joimed
v ovther tribntariies, il ad encire o besa rgll
angles. Steeams that flow against the general dip
of rock strata are termed obsequent streams. 1

diminage v fesard by the Chimanimaril mounta

whiere 1t has been governed by alternate bancs

y MEND
bl Blach diagiaim viiw SOl ter SCTISES and har l:|“"H‘ |te, Cther condition
il arnd for the development of tredlls cralnagt are
. fanali hrvesy oor ron |.||'||.‘.Il|||r |“|F||'-
¢ eroded Told mounthln areas

s headward orosion by sTreEais

It s impartant o notg thal faulting caarn Cause
nearly all streams o join ot right angles leacting to

rectangular drainage

Parallel drainage
Figure 2.9-a) Cantripatal droinage gattérn and Figure 2,11 shaws the south bank trivutaries of the
b) centripetal drainage on a caldera Famibezl, in the Zambez] National Park area, tha

flow imore or less parallel to cach other. Parallel

Trellis or trellised drainage drainage, in this case, has been encouraged by the

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

pentle stope leading to the Zambezi River

TAMBIA

wEneral airect | o

|
i [} W I‘. |Ir. r|
[ ol [ s
2 YR < ) O S
& S SAPES ) ?;é— .
g /Ef 1;’ ¢ A |

o

ZIMBABWE W
AbgrEeornate o0d

T30 0

Figura 2.11 Parallel grainage, Zambez Nationz| Parl

Consaquant/main stream . Hard rock
Subsequent/tributary B softrock
Figure 2.10 Trellis drainage pattern
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e 217 Types of river load and how they am transnorisd

P

Activity 3
Fiill in tha missing weords using infermation from Figure 2,17
i A - } = e i
. When water dissolves rock, |t carries m? .m'””'” O g which makies her e dissciyed
inard. The undissolved miaterial cafried within the body of moving water is the Ha
Seriall stones and pebbies are cammied along in a series of hops and jumps by a process termed

. Larger materals, such as rocks, small boulders and lags, which sre toa haaw 1o ciry
in suspension, constriute the_ or load, These materials are either turmed
alang over and over in B Process called , or dragged along hrough the process of

or J

River erosion

The removal of material by rivers becomes possible
when the water has overcome friction and |s
flowing, In other words, erasion is possible due b0

excess energy over and above that used to overcome
friction and carry the stream load. The crosion

occars in three directions (Figure 2.16]

- ———
b srosion oecurs 1 the
1] Handward srosion ocours b) Vertical erosion occurs . :::;L and lower eoUNEs |
In the upper coursa in the upper course
— elemniti
WLl Forrrr T il _—

By iy, — =
I T *.I;__l.hl' L‘n:":I j-i-.‘Fl"{"E::u‘“
| i B

| K

UPwraT g -
: ] uhoercritmg

[oesition

' and eollz2pse

:_I,T;,I:_‘ ' ar \J-ghaped '.-nlll._ui " }, L
River 4 G

| Wi "L‘-':".‘

Figure 218 Directions of river erosion . gndfarms and Lﬂ'”m\;’mﬁ. =3

_
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[Haks means i gperhionees bess triction an

s 1% livid i evetcvatiing this, Thweretone, as

i1
channiel shajpe is concer o, Clhamiel (0] s
v compatid 1o el da)
phye parnow and deep CHATHIR ks represented by
Ayanryel () ane T [rical o uppErE-CULTSE SITESIS,

il the whihi II-||'-!I.'-l!""'-'|'|'-'||!'5"!'- l'||"l"-l’I|'\-'.||I'-.

Aharnel (o ane TV al ol pmidclle- G R SRR LT
gt | FRL]
s A far as channg shape in Cross-Seckion 1%
concermned], Bpper-L JLTSE ATTeaTis ave mone

B
inad compared 1 e micddle and lower COprses

Channel roughness

Look at Figure 220 below.

Il B

L —a
Figure 2.20 Channel roughnass: al typical raugh

UPRercourse stramm Bnd b typical middie- and

l':"-"'l'r—:ﬂurm TrEaimEe

sy B0 erolo ek ansd bed, and tratispon tliske

LT i el biaae il
ki) By peodroding
ATy SLET
I i =k .l
il m . LTt
I ity
1
i
[ETRY T
(W] I' L 4 Wl
el 1% & b4 =
i
! MR III "
I i
1LY
| g
la "
I Fui | Vs WOER 111 fAL LT
Vlihidles saqad 1 i
AALH
LRy Fere (g i
i

TEREL Vg
LRI i ia i
ERRLLTTIES 1 | P apironsc e sl
[
CiFE LI {11 :'!.'||. I'I"I:Il'll

Comeiuaion et Che

LERIT ¢ -
'] LESE G 3 el bk Yo nermy enalu
Ll

WY oeost ol the usvial o Fivest TeEitures foaund
b ths piel of o giver shiow thie domliance aof

vertbcil ercslin. THe middle and the e CONIPES
al a fiver show the domliance of Literal etésdon

i Tk | haw
T .IJI."\. BN L) LTy
CHFEE ZCRETIEY

Characteristics of river valleys

tiver valleys can be studied from two perspectivis
First, the Tong profile, which iy the cros-section
ahong the length of the riveer from the sousce i

the mouth. Second, the short profile, which 1s the
Cross-vection across thie clver valley jrom crest I
through the channed to crest Tine, This B Ermonly
called (he river valley. Refer to Figure %.11, which
shows the relationship between fhe shimt profile
and the channel, The channel i3 within the river
valley, While there ks anly one Jong protile of

nrt profiles are intinite knce thiey
poTaEs dny ot af the Hwet
grnl_':r.'l] changisin Wie

the dver, the sk
IIZ‘]1h.'hl'l'|'| CTi4s-5ECtinns
o 3 7] SN thie

vallev. Flgure
long and shar profile of FVELs.

short profilis fend 1o change from V-shaped

willeys 0 .1;1Er1|~wld-_1 valleys with fricrestiag d?;l]anc-c
I .- . £
froym the souce O headwaten w the mouth i
‘ - s |
long profile ghows a COTEvE slape thiat is SEEpe

v hesdwater ATed hecmig §E0

river
ke H—"'Ell al o
existence o B

a
4
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) s - ! Lt ulor Culiants

Ll e 15

4} Slowar maoving layer due to fiction b) Uneven/raugh bed

LT : :J |1'|.l“'l||'l.1' layarnea |.I",_'W -.|'-'i| &) |'i|||-:||"|'.'..'-'||-|:|||‘|r-.|F‘l-‘.\“ -
interlocking spurs Narrow steep-sided valleys
¢ince the discharge in the upper reaches 1s small, Water flowing in small volumes in steep-sided
reams avoid abstacles and follow areas of sotter areas crodes vertically, In thelr upper course, such
sock with the least resistance. The course of the rivers olten carry coarse bed loats, As o resulf, the
]n-ﬂ will twist and turm resulting in interlocking river valley is steep sided and V-shaped as shown
spurs as shown 1o Figure 2.23 in Figure 2.24,

Winding river

Figure 2.24 \:ghapad valley

s.l:u:u.lmm:f'»l!'ﬂ'ﬂ"!l"""“'-"‘""""'Li'!".iI
ik walls due 10 SEVETE

| Figure 2.23 Interlocking spurs

The conditions for the formation of interlockink
spurs include:

*  fast-flowing watet

* limited discharge off siopes

' occurrence of weak and resistant
[ Idifferent rock types).

areas of 10K
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r ’ __‘H\-

: [
Ao C (Figure 228} andy,
ey

an I
[ pctivity 5 aterils 1 (erfall in phote €.
Aﬂim |ﬂ|-'-ﬂ“’ i u‘[th' M F

: et s pak s ) Wicteria Tak
- o Pl (B) Mutsrazi Falis 3
i bt (4] Nyangact
Figure 2.28 Watarfalls in 2
| thﬂ wmm!ﬁ“mﬂnrmu‘m 'Eﬂl.i'ﬁ"\ﬁf“ Africa. lndlﬂ'ﬂm, h'jl' 'IFJbe-l.lng
B e anl locuions where they o<cul

Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



I';‘l"I-IFIT"EZ_I Hoads, Hvar |
takes shortest CoLiree
| through the rneck

new, straighter
FIVEr COlrnse |

Figure 2.35 Formation ot cut-aff or oxbow lakes

Braided channel

A bratded channel forms when the river is unable
to carTy all of its sediment load and therefore starts
to deposit it In arder to continue flowing, the river
subdivides into smaller channels that continuousiy
join and separate as shown in Figure 2.36. Braiding
Is niot confined to the flood plain but can occur

1=

Channal

Ciitactian
ol Tlev

Crets-section of i and B
Charmighs Denouts

A B

Figure 2.36 Formation of a braided chann el

MNatural levees

Duting 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 velodty of the water
spilling onto the plain is lower than that in the
channel. This leads to ridges, called natural levees,
being bullt up along the banks of the channel. A
series of floods will build the levees so that thei
level is shiglitly higher than the surrounding flood
plain. The river now flows on & rajsed hed (Figure
2.37) due to deposition on the river Tred.

Figure 237 Raised bed
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Deferred tributary and deferred junction

ol thie patural e
wroed Tl Al
allesl 1o { i
[Tiese (ribubanes

with the developmer vees along
bhe main river, tributaries are ¢
their iitial confluende T o par
makn tiver within the tood prlain
e termred defermod tributares in plrial they de
ricel berdnn thie matn iver whore they psed to, bl
have to mun parallel to the main river and can
onlv join if theré is a break in the natural levees.

such o confluence is termed a deferred or delayed

junction (Flgure 2.338).

Fl_gurl 2.38 Deterred or delayed junction

Alluvial fan

At afluvial kan IS tl
L of alluvium as a tributary

e fan-shaped feature Forpm,., :

e the deposition
duscends the bluffs onto the flood plain. The
deposition pecurs at a point where the steep bjy,
changes Into the flat plain, and is therefore the

result of the reduction in velocity. Alluvial fany

form when the TiveT descends onto & Hat area |y

A1 valley or Can, for mi helow an esc APt

Swamps

Swiimps are areas of stagnant of
with wetland vegetation. They develap in the floo
plain due to frequent flooding and where tributariy,
fail 1o enter the main stream (Figure 2.39),

standing witer

Figure 2.39 Swamp |

Ml e e ma

-

b |
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.

. Pegens: Layers of ultemafting hard and sep
sedimentary rocks may lie horizontally gng
wind may attack the wieaker rock througi
liew of weakness <uch as faults. These arp
deepened as thie wind abrasion contin ies 1
create elongated troughs. lrfsuuﬂlj-:. the ridg,
4re flat-topped qnd steep-sided. lheglm Peiigun,
also occur 11 serles of in SEQUENCE {Figure

puied erostan by wind m,

anid the ridges collaps.

i sl 2 47). In Hme, cont
undercut the features

Rock pedestals or pshroam rocks: In the
formation of 4 rock pedestal, the base of a
rock |s eroded through ahrasion. The fot of
the rock suffers the most from the effects af
abrasion, resulting in the mush ronm-stiaped
feature (mushroom rock). A rock pedestal
may be formed from eithes umifrrm rock or
rock comprising alternating layers of hard and
soft rock (Figures 2.45 snd 2.46).

Prersaifres wind
——

Figure 2.47 Zeugens
Linitoom ratk
B e « Yardwngs: These form where alternating bands

or strata of hard and soft tock fie vertically.
This i in contrast to 2eugens, where the bands
of rock lie horizantally. Weathering weakens
the softer rock and this prepares the rock o be
attacked and eroded by abrasion, The resalts of
denudation ure seen |0 the formation of ridges

e ———
Waximurn shisskn

Tﬂﬁ-ﬁﬂgﬁpeﬂmml resulting frem erosion of lupstanding masses) and furrows (tronches), as
m .WF& shown I Figure 2.48. Yardarigs dre common in
the Sahara, the Namib and the Arabian deserts.

Furras
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pannel - the course or furmy ey

Em!fluenc'e — i ot at wihich pueg 1:u:!::::;lfl,\:.:,:lnm
join

consequent stream - 1.]“. WAk fhver iy i
flowing in the direction of e orlginal skap

defermed tributary - o H:_mﬂ ki Uribistaey vhat puns
imm'ﬂul to the main river due to fallyre 1o oot

hrough the levees; it eventually Tty e
river through a deferred junction

deflation -~ wind erosion by blowing away loose
material

delta - a triangular-shaped deposition feature at (he
mouth of a river consisting of sediment deposits
and short distributaries

denudation = the process of laying bare the surface
through weathering, mass wasting, erosion
and transportation

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

disaster—a patural 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 avolds
deposited material _

hazard — a potential disaster; living on the slopes of &

o is hazardous

mt:}i}i{;l _ the high highland area between two
rivers, which can be a spur ;

intermontane — il betweeT mountfa:!ns —

loess — fine-grained yellowish deposition O

il

river source — whene the river beging —either from a
Rlacter, a bike, & swamp ar a spring

rlver - water flowing In a well-formed channel under
the fore of gravity
rock pedestal - a rmushiroom-shaped feature cavsed
Iy wind ahrasion
saltation - trarspaortation by wind of particles witha
2 mm diameter
seif dunes - wind doepositional features of sand,
whtleh are longitedinal and paralls
short profile = the cross-section across the river from
the crest on ong bank to the crest on the opposite
bank; commanly 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 cut 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 wndt of time
stream - the same as a river, hut usually used to
deseribe smaller tributaries to the main rver :
subsequent streams - tributary rivers that drain into
the main stream
surface creep — transportation by wind by dragging
and roiling particies with a diametes greater than
sus?mn:lnm?un _ transportation by “_’m'l of pnm:let: ]::i
thian 2 mm dlameter high up i the atmospHe

. d
: wiere fine particles TROvE ahoe theh?;u_::t
several kilometres from place ?E :Jd?:nm _— swamp - a wetland where thee water ta
- s-section of the arface ‘
long profile — the cros & th:E g O iaceted and polished rack pebble
from the source to the mou f a river ventifact -a fa e
. . 1e] of & I wirid eToslo
meander - a bend in the chamni oot sides formed by by arcas with a high water table, for
natural levees — ridges that elongat s o wetland — mars ',:; i
i !
- channel in the flood plain and 2 Eﬂmprr iﬁm?amm ine that sepaates 00
i watershed - in from another; the
dpomtian) ¢ meander bend ver catchment area or BasIA 0
oxbow lake — a water body m;::f main chanoel ﬂmm water divide’ or ‘water chain’ als0 1%
thalae ot 25 - ?;Tenﬂmmnent through this line ountain range facing the
u i i o [amn
pollution - pOISONIDE L . waste sed  windward - he i€
i te . > -
gases, solid was rson O € g Hf::Ere are wind fdge and furow feature mmpﬂﬂzrk
risk - the chance a P¢ ¢ 2 hazard) given tha yardang -2 ? ical lagers of hard and soft 1ock
mkes e L e lid alternaing i furrow featune COPPESEE 1
also potential DERCT o i river a5 50 zeugen ~2 08 ntal lagers of hard and .
river load — material carne ally Alternating L L s 70
sediments and in SOCOR  jyer ends, U5 L cg

. ere
fiver mouth — location wh
as a delta or an estuary
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The drainage pattern in .

A dendritic

n parallel

i trellis

N adial

The course of the Rusape iy

it flomws:

A owver a Tolded aren
along fault lines

¢ onadomed areg

e hard rock,

in which one of the follow

there a braided channe]?

UF sugeests (hat

ing grid squares is

A 9532
B 9531
9530
D 9529

The water table appears at the surface in grid
square:

A DOZH
B 0029
C 0030
D Q031

The map shows an area of the Chiduka map
showing a footpath. The footpath follows a:
A pgorge C leves

B dry valley D watershed.

ATy s t.

a)

(5]

c)

)

(4]}

)

Studly the photograph below,

Mame the feature shown in the
photagraph,.
Drraw a labelled sketch to show the main
clements 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?
The diagram shows the long profile of three
African rivers.
a) 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
[IVER Procusses.

Flgtach

"
a
L

I

-

14 £
E & k. |
a7 -1
i @
&
VisIon
Falls
Zamfnoz L Ewia
b L Cabora
200 : 1 000 km e

Topic test 2 55
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10, The feature shown in the figure below E

resulls fron:
walter action
) wind deposition
) wind erosion
d) climate change

T

§ « lischarge
8. Study the diagram Below showlng the dischaty
Lo } 4 i 1 Jvingstbone,
pattern of the Farnhezi River at Living 2 ._.

20
Wary wet
" season discharge,
for example
1 I 1957-8
E ;)
=
2 i 0
= I |
104 | i
]
\

il 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.

ji) 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) Wadi and erg.
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h the word or
12. Matc term in colummn B with the word of term in column A:

g 5 |
I_(‘,:_ulunm A Column B8 Rl
alian natu N
ae - > ral feature formed by Earth surface process ‘_ﬂi
fluvia altitude below which a river cannot erode -
mass movement | 10 do with mowing air
flooding natural and human-made surroundings ‘
landiorm to do with running water y
landscape downslope shift of rack and soil under force i
of gravity
base level a number of landforms will make up this |
anvironment happens when river exceeds bankfull

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

b) risk
¢) hazard. 1 | .
14. What is the difference between a natural, and a human-made disaster? Give an exampie
of each. _ _
15. What is meant by the term management when it comes to hazards, risks and disasters?
h
L: [
g
|
]
E
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Objectives
tiv the end of this topic, vou should be able to:

pization and cheluviation

idemtify components of soil :
processes of leaching, gl

explain soil processes and in paricular the %
name type of soils formed through soil forming processes in the tropi

= gxplain the soil profile

»  jfcdentify sobl properties
» describe the horizons in the soil profile. |
Soil components Activity 1 |

\isit the school garden and dig up a sample of

Soils are a very Important part of any ecosystem.
soil with a hoe or a shovel in an area with grass

Soils suppart 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 weads,

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. 1t varies in depth or
thickness from a few centimetres to several metres,
50ils 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 mattes, air and water,

. * Does there appear to be any mineral
Soil compeonents matter? 5
Soll Is a mixture of rock particles and decaying ¢ Isthe ssmple completely dry or are
remains of plants and animals. Sofl also contains there signs of moisture?
water and air in the spaces between the particles. *  Isthere any organic matter present?
Soils alse 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
decay of plant and animal remains, =

eye?
Fr.tnrn what you have identified, discuss
Table 3.1 Compasition of sgils ::r your partner the companents of the
| 5% [ 255 | 25% [ 5% Lol

{ arganic matter ’ water | air mineral ma.l-terj

58 Topic 3: Ecosystem — sails J
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55“; forming Processes in the
tropics and soil types

ol needs time to form. However, Sl e

removed OF damaged by soll erosion
riod of time. We need to under stand how sofl

forms if we are to manage and use it carrectly,

i by
N a very short

Factors influencing soil formation
A number of factors influence the formation of
different types of soils. There are five major soil-
forming factors:

« parent rock material

« Climate

« organisms or biotic factors

« relief or slope

¢« Hme.

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.

5o, 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,

ing on local conditions. _

ﬁEFE’Fti ngaiu: PIOCESS operating In s:::il funnah::-?i is
weathering. Both chemical and pl‘tl}rslcﬂl Wtf-'lﬂ'lT::ﬂrik
play important roles in the formation of soil. o
that is weathered to produce the spil s referre

e
el

G ) (Goed
-\

y jan
Figure 3.1 Factors in sail formatid

the parent material, The parent material determines
the mibnerals found in tie soil, that 1s, the soil’s
clemiical conmpiosition, as well as the soils colour.

The Interacting factors that contribute towards the

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 s0il 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 molsture-holding capacity. These solls 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-tropical areas such as the swam.mh-
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.

g

z mﬂ-.li"""'l". .

. i
Trmic 3; Ecosyst m’s—sn&IE ﬁ‘ ?&‘15
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|
e

| tand b e
1 Explain what you understand by the ter,

RﬂliEf . B Ir\'l"'-lth!.'“” ”. . - |

oy sl are ysially s jatesl wlth wunlloaw e i/ R E
e .‘h g T o . the informatian in this book, and

i : : il I
mHl‘lhl.‘l L::q.thhl.'t T fonw Ay Ing sl L s s bl il
PR1skiMl ¢ 5 3 I I - : |
e R e a ynragraph explaining how this factor

i il formaticn.

ey A
| dratisage. Wates aeenmnlates oty sk Im;:t-]..g et
i1 fovelves wates {routy e LT slapes, 45 WEE « _F-_______________._.-—-—'———'___ .
o ey paluie =oils I .
al soil processes

anal AT jnatt ‘
likely o develop on valley (looTs fhan 011 Impo rtant tropic
have @ ligh rainfall, and

pineels
apy e

il slonpas. Tmpiml ik S
' i ol
Orga nisms nigh pemperauecs. The hot, HE;;E‘?::EDM;:“
i 5. ”
T sutrbent cyele, which is the pcontinuous sOme lmpﬂmm soil Pf‘-‘:]"::: e o 4
osement of nuents beweet IO B  ocesses can be hightightedh AT m
<oil water and all occur in tropical TEgEs:

pon-living components of an ecosystent, 15 vital

for the well-being of soils. Bacterta and fungi
break down dead vegetation through decay and
decomposition. Earthwors and termites also
~ral and organic matter. LATEEr

lelp to mix min
purrowing animals such as moles may also acrate

thie =oil.

Time

Soil formation isan extremely slow Process.
Recently formed solls are closely related to the
parent rock I terms of theit characteristics.
Examples of recent of yOUrkg soils Include loess,
Alluvial and recent volcanic lava deposits. Mature
solls are usually deep and show an adaptation to
the prevailing environment, which reflects the
protonged effect of all the soll-forming factors.

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

Rock type Howitis | Examples ymon
— formed Figure 3.2 A very deep, red tropical soil
= Leaching
mentary
Leaching is th i
e o Ed e mBWWEnt of chemical compountd
[ - vard, under the influence of gravity, from
: f:;: thr::l ?;f[gr:@nte baitwisan actine and ‘3"1*31;“'1 horizon to another. See below for an
pa sail terming factors, SKpianation of 4 soll profilé sid soll horsons.

Leached topsoils are infertile, because nutrients

ﬁﬂ: | Topic 3: Ecosystem — soils
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Jave been removed through the leaching process,
plants that grow on beached solls must ke thelr
ytrients fram very close 1o the surface, g they

[pave shallow rool systems,

Gleization

Glelzation is the development of 3 sley horlzon in
e lower part of the soll profile above the parent
material due 1o poor drainage conditions, This
Jeads 1 waterlogging, and a lack of Skt e
soil. Like leaching, gleization leads 10 a reduction
i soil fertility. Plants will struggle to grow in o
coils, because their roots will become wate flogged,

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 movernent of metallic {iron and
gluminium} compounds in the soil.

Laterites and lateritic soils develop in tropical
reglons where there is very heavy rainfall. The term
faterite 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 tf:f lots
of iron and aluminium, making the soils red in
colour, and generally infertile.

B _ C

Activity 3

1. Why da seils in tropical rainforests have
small amaunts of humus-derved nutrients
remaining in them at any time? Hint:
Think about the fast rate of leaf decay and
nutrient uptake in these areas,

2. Look at the follewing diagrams. The arrows
represent the main direction of water
mavement, For each diagram:

* identify the active soil process
*  explain briefly what is happening
* decide whether the soil will be fertile

or infertile.

=ail amvironmant

movemant, but

nt of water and

aching, (B] gleization, and

Figuf'!! 3.3 Com parmiue moveme

s0il material under (&) le
(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 bedmf:l? is reached,
different layers will be observed. The different
layers are called horizons. They can also be seen
on road or railway cuttings. The different hmuu_nj
from the top to the bottom are known as the soil
profile. Generally, four horizons can be 1denﬂﬁ::d
on a soil profile and these carry the codes A, B,

and D Horlzons (Figure 3.4).

— ¢ A EamdrstDmit — 5':“-15 m
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Graund lovel

Horeon
{Taapacaill

B-Horon
(Subsoil)

C-Heriran
(Partially weathered
ramterinl]

D-Harizan
{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 hurmus.
This part of the soil profile contains most of
the nutrients and the roots of the plants. The
hurmus 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 laver 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-Horlzon is the unweathered parent rock,
also known as the bedrock.

Activity 4 o
With the assistance of your teacher, dig 5

soil pit and study the soil horizons, coloyy,
thickness and ma terials contained in the

horizon. Use the following outline to dray, "
]
soil profile that you have observed

A-Horron
{Topsoil)

B-Harizon
(Subsail)

B-Harizan (Partially
weathered material)

D-Horizon [
{Parent rock) ‘

Soils are very important to plants, animals and |
peaple. 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. |dentify the soil horizons exposed.

3. Measure gach 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 characteristies of
s0il can be identified as texture, structure, colout
chemical composition or acidity, drainage and
s0il depth,
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goil texture
ol e ture [.Eh_' rs b0 the siog of w0l Particles, Mg
oils are a mixture of different solt grapy spu 1y
5:'|i.| pexture L I_]' be td.t _h‘-r I""L“I‘“]: e sip

een two fingers. The sofl prain sh2es can Lo
;rl’.?-”lmd into gravel, sand, si aug clay. Clay I
qatde up of the "'“""_'"“"'*t rarticles agl 1
-.'.'I.r'“m imcrease In siee insily, the

avel witich is made up of smal

W sample:

griing
sl ol finally

rock pleces, We
ill Jook at soil 1ypes In more detall below, The
crain sizes for the different types of soil gre ns
=‘,_1-]]x1'-'f5:

. clay —less than 0,002 mm in diameter

. glit- 0,02 mm to 4,002 mm in diameter

, sand =2 mm to 0,02 mm in diametey

. gravel - more than 2 mm in diameter,

particle gze
< 0.00& mm
clay

gand sl
o o robishle
atshin iy

0
mim
nd — silt
v dicle 528
e ——— o
2 F}“mﬂ‘;uﬂ;e 002 mmto Q02 mm
e o UL mm

silt and clay
Figure 3.5 Sail texture in terms of sand,

Soils comprise a mixtu re o
Texture greatly affects th b
in a soil. Water moves more Tap_:l i;
more slowly in clay and silt- This
pore spaces (between the soll P
n sandy soils.

Soil structure

Ve gmrains vat make upe the sobl andd the other
seporents of the soll suck togethcr as soll prechs
e sl lll,u.h hal leirim |,]l.j|h:|_|lI |||r||_|H||i||“ 15[

digging, forem partieular Kisels ol soil siruetires
mitrmely:

* o inumby {crwmibs)
arnular {grains)
platey (plates)
blacky (Mocks)
prrismatic {prisms)

columnar {columnst.

L]

This is shown in Figure 5.6,

Type of

Shape
structure

crumio

granular

platey

blacky

| ]

prismatic

,:_-D.lul"l"lﬂ ar

-
q.4 Different soil structures
Figure =

any T
1E||_ i
}'l"s— soils 163

|
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Soil stricture helps to determine
«  the rate at which soils absorly waler
how vuinerable the ol anigghat b 10

soll eroslon
o the volume of

can Tl
the case with which e soll can be

ate amed water whtleh the soll
worked

or ploughed.

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

for display in your class.
Discuss the advantages and disadvantages

of these types of soil texture for farmars,
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. Solls can be red, brown,
yellow, black, or even grey to green. Dark sails
(E) usually have high humus content from
organic matter and light sofls have less humus.
The chemical composition of the soil also affects
its colour. Red soils (A) are usually rich in tron
oxldes and whitish soils (G) are rich in calcium.
The colour alse depends on the parent rock. Most
sofls 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 solls are
most often grey-green in colour (F).

C D E F G

A n

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

crey-green

BT :
i 3!-3" Topic 3: Ecosystem = soils

Wi Y

§oil chemical composition

soils are made up of minerals and chemica)
gpuannels, Soil pHisa measure of how acid,
sails can be referred 0 as acidjc
aline. High acidity In a soll is

or low calcium content gy
It oof high lime contep

FRELNIE
taste a soil is.
neutral or alk
caused by low lime

high alkalinity is a resu |
‘The acidity or alkalinity of a soll is measured

using what is known as the pH j-'-'ﬂll'-'r which jy
measurement of the concentration of hydroge,
ions in the soil water. The pH scale runs from |y,
14, The neutral point is arou nd 7. Values beloy ;
indicate an Increase in acidity and values above

7 show increasing alkalinity. Most soil organism,

and plants prefer neutral solls.

sirongly acidis

wakly addc

nautral | 7

weakly alkalng

sirangly alesfing

Figure 3.8 Soil acidity and alkalinity (pH)

Table 3.2; pH scale

Description Value

strongly alkaline >7.5 =
alkaline 6,575 -
neutral 6,0-6,5 .
slightly acidic 5,5—5:0 —
medium acidic 50-55 _,__::
strangly acidic 4,5-50 —
very strong acidic <4,5 e
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The pest 5?“5 i fﬂ-l'mll‘lf; avea PH valug of I bwieyy
4 55 Wisen salls aze tog acidic, bacteriy)

v is inhibited and such soijl arg Gy
Lime is added to these sojly g |
pacterial activity is PIOmo e,

gtivit
1,_1._\;il.'-
oo that
goil depth

1 depth is very impartant 1o plants ang farmers
yhin soils are not good for plants gr gy ming ;i

arposes, Whereas deep soils support 2 lat of

cegetation ancl are gt.}L'rd for farming Purposes, Look
again at Figure 3.1. There is a strong [E!aﬂnns.hll}
petween soil depth and slapes. Steep slopes usually
pave thin soils and gentle slopes have deep solls,

POy, ar
LRk Uy

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

Soil types
As seen from the study of soil texture, soil grains vary
in size, The size of the soil particles varies from gravel
(2 mm and more in diameter), sand
(2 mm to 0,02 mm), silt (0,02 to 0,002 mm
10 day (less than 0,002 mm diameter)-
The main soil types art primarily id
Using soil texture and these are sandy soi
and loam soils: _
" Sandy soils: These have large grain particles, :;’1"
very little water and drain quickly: It 1—;25;3"& i
cultivate sandy soils but plants suffer S o
of water in dry weather. There ar¢ 501

j and then

en
s, clay snils

that fawvour sandy soils, for example, tobacco,
Chay suifs: These sails are made up of microscopic
Chiay partiche, These ane very small particles that
vt hold water melecules on their surfaces, or in
the pome spaces between e particles, but they
der not allow water te pass through easily. It 1s
Cifficuln Lo caltivate crops in clay because they
are hard when dry and sticky when wet, Plants
Brown in clay soils may suffer from having too
much water around their roots.

deep shallow

Figure 3.10 Avery deep, and a very thin or shaliow |

soil profile compared

Topic 3: Ecosystems - soils 88|
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 soifs: These are wind-blown sojjg ,

el e yeoliait
o Loam soils: They are result of the mixture o rtile : 155 80
1 clay particies. The solls Terlad are often very fertile 10O The loess sails af
= ¢ hina and Europt are a good examplg,

of sand, sl and ¢l
water well ansd have
suftable for cultivation
Allinval sois: Thuse e forme
o deposit soil erocded [rom upstreat
are wsually fertile and Bt s casy 1o cultivaly
have & high content ol hiumus

sl dhralMAgE: They are

and plant growt .
gome soils are idl

o when tivers i
1 They referred Lo as red, br

entified by their colour ang 5,
gwn ar black soils, Paren -
material can also be used to fdentify some sojy,

example, [imestone soils. A dominant climatic .
ed to label a soil type, for example,

: e, They
from the decomposition of organic material can be U
dlesert soils.

carried by the fvers.
—

Activity 6

With the help of your teacher try and identify different types of soils in terms of their texture. Bring

same samples from where you five and some from arogund your school grounds.

After racording the different samples, do the following:
1. Drip water onto about one tablespoon of fine soil held in your hand.
g. Squeeze and roll the soil until it starts to stick to the palm of your hand.
. 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).

A B c

A Sand, Soil remain
: s loose and sinal
grained and ngier -
- nd can be heaped, but not ::I:E H:E-I.ed nto a thick thread about 15
B Sand loam. Ca E C ng that breaks when be
Py n be shaped into a ball that lay loam. Soil can be ol 2
sl JI!I" Sluzparr, can also be bent caref, lly ed as above but |
oam. With more silt it withou reTully toa U- |
- : can b t break shape
into a short thick cyfinder and isa ":3'|FEd F  Light clay & Flﬂlng, |
o haarn: called a sily Sallisn y- Soil feels smocth and can be
Loam. Abaut O a circle wi
B I..iﬂi . : G W|t|_| SO |
equal sand, silt and clay and E;a}-'. Handles like thick d:;:z E;acl&& ,
'“.'H- tinto a circle without :ra%d-: EHAEN
T | 5
b Topic 3: ; |
T ﬂplt 3. E'EDE:'I'gtE.m = 5':‘”5 _,.-“I
P
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Summary
" The rent sof “OMponens 1

rock material), an organ

It make "
COMpongny ©Up soll, These
s0il. .

: ater, WAL all of these, we have .

« Soil forms through varioys Processes act sidiment, not

s Soil processes continue ¢ mpac t}l;l m“tlﬂ 0N rock mapge

o Leaching is a process where ks

o 'J_'!r' Water in a sol moves soluble elements and soil

» IRAVING concentr: ' - tlements and soll nutrient

. Gleization happens in Walenng Ec;l:.ea.]tmuum of metallic minerals in the topsoil, o
called reducing environ BEe, marshy environment where little oxygen i _—

iuviation is th MENLs, and organic material | preserved FEEI 15 present. These are

¢ ':“EL.-I e ‘.lnwnw“m Mavement or mobility of materi -I i

leaching. HﬂWE"-’E'I, it is plant acid erials in

S rather than w ; the soil and is similar to
(tron and aluminium) compounds in the soil ater which facilitate the movement of metalic

L‘m:;ﬁc 5‘:_‘11513“'1 laterites tend to form in tropical regions under heavy rainfall

A soll profile is a vertical selection of succession of sil h : :
orl2oms, fro

own identifiable properties and colour. ns, from top to bottom, each with its

Hal to break 1t dow
. _ Mo smaller particlos,
0 after it has formed, P

Profile

54:“1 'FI-]'I:]IJEI"HE‘S i“clu‘iﬂ 5':']] pﬂl‘ﬁtiE SJ.EE, ﬂlgaﬂif 1:1::I|'|_I,EI1‘L‘_I mDiﬁ,ﬂl‘[E m[“ﬂl’lt, FHu ‘:nm; th‘E m “P
or composition of the soil.

The main soil horizons, from top to bottom, in a soil profile are: O (not always present) A, E, B, C
and R.

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

Glossary

alluvial - to do with running water or rivers savm:lmh ~ tropical vegetation dominated by grass
trees
- the world of plants an . e
hmsphﬂ? iss. for example, plants and soil pH - degree of acidity or alkalinity ¥ a 52:1
biotic - living organisms, soil profile - horlzontal layering through a s
. the Tropics of Capricom
e_n:im;nr-nf:ll'lﬁeut _ all that surrounds us; our tropics - areas between o

and Cancer

surroundings waterlogged — saturated, fillec with water

food chains — hierarchical (ranked from In; ::
high) feeding relationships in a0 ?qu;:-:r:m

ped - the basic form or shape of a 50 st
for example, a crumb, 2 plate or 3

Topic 3 Ecosystems sails m
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Topic test 3

Lok at the disgram [seleaw ainel answier ihe

fallowing questions:

1. Give the diagran 3 name.

2. Give labels for 1, 2, 3 and 4.

3. What is represented by 72

4, Explain the link or connection between 6
and 7.

Where are you likely to fircl:

a} the most organic material and

b) the least organic material?

-

68  Topictest3

6. How do sandy. silt and clay soils behave
el water erd sample of cach? Ty
7. Explain these ferrils L your own words
< soil chemical comprosition
« soil colour
«  soil structure.

ki
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f the end of this topic, you should

ekt s 5 able go:
deseribee the basic functions of Hosle

e an logic
apply Boolean logic in solving simple 5 5%
||

st il the con e of nverlay iE"'I-I-':,-"\I.",
"y 1

[l L i i o a "
10 }' “'|ﬂl|

|n1;rnductiun

in Forms 1 and Z you were introduced to

mapwork. Because Geography is a spatial subject,
maps are the geographer's most important tool.
with the introduction of computers, mapwork too
jyas become com puterised. You were introduced

py this in Form 3 with the concept of global

ning systems {GPS) and the electromagnetic

positio
ypectrirm. Geographical Information Systems
1 ¥ 3 4 B

&

H

¥

L] |

__-.-—-—'__-'-—.-

ata na 'Q'E':'?r"ap ¥ 1 T a‘l';,ﬁ'||:|-l_|1.!5 L'-"I I‘_|"“.? o I':ﬂ," '.I

Figure 4.1 Spatil and on-spatial I;at'tn::nutE; dand  to ) while s table tells US abou =%

e &, L] . 10 H

: nales (

the lake in terms of s-lrns:'!E—'h':";‘'5";'5':::":Ir \, - &
laka weater in terms of its C St ¥ \-

B o and ngraphmd |ﬂ‘-thrrﬂatlc&’ld5ﬁmms' =

Topic & Mapwo 2 s

athal problems

(GIS) are computer-based systems which allow

spatial data {information regarding the position

of an ohiject ot objects, usually by means of
coorlinates on a map) to be stoted in 3 COMPULT,
and utllised by GIS software programs to produce
a variery of useful maps. Mon-spatial data are
attribute data. These data tell us more about the
atiributes or characteristics of the ohject of objects,

|— —
chemical com
Hatd 10040
HE 500
g (1]
| ]
CaC0, 00
e
Fel '
|

\ess the position of
kit axample. Ve Can pxptess 1 pe
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Logic
If you are told to put your hand into "m. }'ﬂ'-; are
unlikely 1o do s simpile logle tells you that, il yous
follow she instruction, you will burn your hand!
S0, what is logle? Logle 1s reasoning conducted of
assessed according to strict principles of valldity.
vou reason or think, correctly, that you will burn
vour hand, but you can also validate this by
i-.mtlng. sy, o plece of paper into the flame, If
vou o 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
armngements of elements in the compuiee $a 43
to perform a specific task. This just means that the
computer deals with (nformation in a logical way,
to produce outputs which are useful to the end
user. If you ask a computer toadd 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 of execute arithmetic
functions correctly.

| 615 sottmare losded anto

. ESITPULET BF COMaUar

penneetid 1S a G5 e

Large maonitor neaded
_:hE.Ei numbar af u'n::p a
imacy al the s Hme

GIS Rardwars:
geerul compter
SO SCIOEN Mo
v, g

Typical GIS
amage
on SCTeEn

Figure 4.2 A GI5 system with its differant
components

In the case of a Geographical Information System
{GIS) the computer (or, to be more accurate, the
GI5 software program in the computer) is working,
logically, with spatial data, on different planes ar
layers, 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. f

Topic 4: Mapwork and Geagraphical Infarmation Systems

All the data and pmcess:ing is stored and prog
olectranically, at Im:n‘:-dl:h!}r fast speeds, by th
cormpuler using the L-[:-._:'.ﬂﬂwﬂn_e installed, !“

the example shown in Figure 4.3, we are usipg
information o |

« population distribution

average household income

]
s EmP]ﬂchnt
s averdpge ages

» education.

W use this information to COTRE up with a
summary layer in the form of a map for a particul;
area. In our example, such a map might be used
to assist planners to decide where to build, for
example, a new school, of 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 accur
snformation for the computer to work with.

GG v e

Figure 4.3 How GIS data layers are dealt with by a
computer '

Boolean logic

We need to understand more about logic if
are to understand how computers andg GIIS :I::ﬂ*
Boolean logic is named after the nilathfmatidiﬂ -
ﬁ:ge H-a:mle, 1-.1.-‘!14:: lived two centuries ago.
o ;armnb;gt: 15 a form of algebra (where Jetters
Sy are usgd to represent numbers

T equations) in which all values
i&re.reduced to either TRUE or FALSE. Boolean
OBIC Is very important in computer science and
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S,r.g',rl'."l"l'l.. i

jpformati
ar 0. Put differently, following Booleay
i

-15 pecause it Fits with the hi'[!ll.'lr}r B
ring

inary means two numbers, Each
on in a computer has a vajye i

o
of either |
logic, a bit

pas 4 value of either TRUE or FALSE

Fallow this example to understand the 14 :
e el o

poolean Jogic:

Ll

wie start off with a statement, which wiias
call It which is either TRUE ar FALSE l:- : :

pe anything in between. This is 'i-'li]e;'l m:?nur
of the excluded middle. The statement is ttah:r
or it is false, For example, a persan is Ejthmur_'
slive, or they are dead, there is no state in-
petween!

-
=
g
-

n
-y

| F

—f

Notice that while the Booleam 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.

Int the Roolean 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 Boalean
operator that matches the English use of the term
‘OR and it is called the ‘EXCLUSIVE ORY written as

. We then form other statements, which are

! s EOR or XOR. Its truth table is:
TRUE or FALSE, by combining our original :

statement with other statements using -
OR and NOT. sing AND, ¢ Ta [PxcRQ
« For example, If P is true then NOT(P) is F F F
false. So, if ‘this is Zimbabwe' is TRUE then F T T |
'NOT(this is Zimbabwe)' is false. We often T _ F T
|7 |T F

translate the logical expression into English as
iwhis is not Zimbabwe' and this makes it easies
ta see that it is FALSE, as our country i3 indeed

Fimbabwe.

This would stop you having both the water and the
juice because the last line is True (KOR True = False).
1f we want to design machines that have 1o

respond to the outside world In a complex way,
Boolean logic is a great help. For pxample, we have
an alarm, which we set to only wark at night and
will go off if a window 15 forced open. We statt
with a light sensat, which sends a signal to the
alarm's conirol box, indicating the truth of

the statement:
« P=Itisdaytime.

The nice thing about Boolean logic is that we can

write down arguments clearly in symbaolic form

in what are known as truth tables. The rules for

re usually written down as
gtoomes. For the
D, OR and NOT)

combining expressions a
tahles listing all of the possible O

three fundamental operators (AN

these are:
s MWOTIT) |5 true when it s night-time, This isa
i lication of Boolean logic.

P Q |PANDQ practical applica

: N - - 1 We need spmething that works out the truth of the
7 - = statement: ) .

. : F . R = Burglary in progress from: P =1t is daytime
] T and O = window opEn

e Logic i]m!.-'ll:les thie solution that:

P PORCT j = NOT(T) ANDQ

F_|F |F

F T T

LF

L3l T

[(Eitims
hical Infarmation Systems I
: ¢l and Geograp
Topc 4 hd A g ;
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Jk-in 1s taking place and

L

That is the truth of a bre

is ghven by the fallowing truth table:

HF iﬂ NOTIP) NOT(FIAND Q@
F IE T F
F T T T
T |F__|F F

From this you can see that the alarm will only
go off when: it Is night-time, and & window 15

opened.

Activity 1

1. Give definitions or explanations for the
following:
+  Geographical Informaticn System (GI5)
* logic
e algebra
=« statement
®  hinary.

2. What exactly is Boolean logic?

Say whether each of the following
statements is TRUE or FALSE:

a) P=10=1PandQ=3

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

e) The outlaw is wanted dead or alive
d) The cutlaw is wanted dead and alive
g) Question: Do you want tea or coffea?

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 M. 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

Fr

e sl

| Topic 4: Mapwork and Gengraphical Informaticn Svstems

ail cattle, The overlapping region

; would then represent the set of )
used to graze cattle. Shapes other
ployed as shown in

e set of
or intersection

pasture land
than circles can be em

Figure 4.5.

e diagram shows the intersection of

Figure 4.4 Th ;
” ted by blue circles. The intersection

rwo sats, reprasen
is ghown in orange.

Venn diagrams and GIS

The concept of Venn diagrams in Geography
and GI$ should now be easier Lo follow. Look at
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.

Figure 4.5 A\enn diagram, showing three sets, X, ¥
and £

In this example, points that belong to none of the
sets X, Y, or 2 are part of the universe shown in

pink. Points belonging only to set X, or set Y or s¢!
£ are shown in different colours. Points helonging
to X and Y but not to Z are indicated in a differen!
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colour, a8 are points h“l““m'ng 0¥ ang 7 .
w0 X and points belonging ¢, X iz !rul1 ot
[oints contained in all thye, 1

i 1510
U dre g black in
Lﬁlﬂ"“-

goolean logic in solvin
spatial problems

Look Dack the explanation of Boaleay logic in
jerms of truth tables, We ¢qn EXpress i

, _ e same
logic by using Venn diagrams, inspeq of tables
(Figure 4.6},

9 simple

Figure 4.6 Boolean logic truths in terms of a Venn
diagram

WH (g ¥,

Now, ook ai i lellenwlrnge spatial problem which
W Wil silye Wsing Baolean logic in the
verlays, These aver);
detail belny, The prod
Lruntey is U

Torm of
s are discussed in meoge
Hem facing an African

: U setting aside Line as g reserve
lor endangere mountain gorillas in a certain part
of the country. Input data are land use
Figure 4.7 shows, in simiple
A on g GIs CTeen o6 a
are:

and slope,
form, how this might
computer. The steps

First, we choose the tand use and slope
Categories we wish to overlay (see the
checkboxes in the legend window),

Second, choose the Boolean operatar. In this
Case, it is AND.

This s because the mountain gorillas need, in
their sanctuary area, forest, AND moderate to
steep shopes. This is the habitat the animals need.
We choose forest and two slope categories,

namely slope steepness 10% to 30%, and
slopes greater than 30%,

Agriculture
Settlement
Forest

| &

Slope steepness
0-10%
11-30%
>30%

E1

@ anp

O or

O nor

Top

¢ 4: Mapwork and Geo

/g’

sLl,itablE
habitat

Elfaph":al |.-,1-'grn'|ati|:|n' ystems l'-l‘?‘a,- '
pEl
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Both are hard eriteria and must be met by the

intersection, ANLD,

Having done thils, we instruct the computer |
LGS program) calenlate the Boolean overlay
for tlie habitat required, This I shown in
Figure 4.7,

e decision makers can now go about setting
askde landd in the area shown in green on the map
as suitable habivat,

| Activity 2

1. What is a Venn diagram?

2. Wenn diagrams are always circular in
shape. True or false? 1

3. Explain what is representad 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) uni

W | 5 I*the following would a GIS be

fa new clinic,
ion Sistribution inan

Preservig wildlife ha bitat for an
endangered species

€} Deciding on the da
football mateh

Locating a new raad through an
environmentally sensitive area,

te for an important
d)

—
—

i —

4, What cloes 0 represent or t‘.yuﬂ-;.;,!im?
T‘ Rechraw this diagram N Yo r:;.u,.,u%u
F book and shade of mark the lollowing
Interseclions:
a) ANB
by ANC
a) AnBNC

a

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 ma ps
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 mapk.
The maps or layers on the right are raster maps.
In a GIS, they contain data made up of pixels or,
In this case, blocks called cells, Facly pixel or block
has an associated value. You cannot ‘see’ the

;e;lsue l[alil ¥ou see is a layer with blocks) but the
can "see’ and work with the data associated
with each ce), l

Overlay analysis

What have we done

above? w sod the
Principles that we e have applied

ooked at previously to a real
al) issue, raph
is a spatia] subject Remember, geograp

Scanned by CamScanner



r,
o, S0 the ideal place to s,
hool- 115 also _”!-'"J 'O model and decige i |
cxamplé: @ site 15 sultable for a pagpjey),, I 36
Gls saftware IFLIH us to apply 3 COMMIN vy |

of calues 1o different inpus 10 come up 1.1,11]'. 1
cpeate an El‘:!t'gr.fu_--:l analysis, Logk agalii a1 Hnr
43,4.5and s - this regand. Wiy , n'.l;, l.lni-:'l"”
i overlay analysis. to come up with i'|r1'°.'|."-:uﬁ. &

jons of guidelines with regarding 1o :

ﬁ 4 New cliple 0

LY | LIRETES

sugses!
raphvical (spatial) issues,

g0
" Here are some real-world geographical
,;:'.illﬂpl":s of the use of overlay analysis anel
quitability models: '
. Where 1o site a new housing development
, Which areas of Zimbabwe shauld be ﬂagg-.;d
for wildlife preservation,
»  Where economic growth is most likely
ty QCCUT.
. Where the locations are that are most

susceptible to flooding in the rainy season,

overlay analysis often requires the analysis of
many different factors. For instance, choosing
the site for a new housing development means
assessing such things as land cost, proximity to
existing services, slope, and flood frequency. This
sttribute information exists in different forms with
different value scales (dollars, distances, degrees,
millimetres and so on). Also, the factors in your
analysis may not be equally important. It may

be that the risk of flooding 15 MOTE important in
choosing a site than the low cost of the land.
How much more important is for the geographer
to decide. :

Here are the general steps when performing a0
overlay analysis, Remember, You will e “;’:}dgfs
with a computer loaded with or connected t0 tion
software, You will have to PF"—"""idE e mfﬂl_ft'-"; Qe
needed by the program to assist you deal with ¥

Particular questiun or p]'ﬂblE‘l‘ll-

Top

& Mapwork

Tha S e

{10 . v

EReflpne peabalicr; ehis I o logical starting
et 0 woun dont B 4 delined problem
B cpuesthon, you will not be abile v start the

antalysls.

o -

- Hreak the [rrefslemm into sub-maodels; this just
means breaking up the issue or problem into

. sialler, vasier to work with section.

4 Determine the significant layers that are
relevant to your problem (look again at
Figure 4.3),

4. Reclassify or transform the data within a layer.

8.

Welght the input layers; some layers are more

Important than others.

6. Add or combine the lavers (the GIS does this
fior viou),

7. Analyse (the GIS does this for v},

8. Use the results to make decisions with regard

ta your original problem,

Relational and conditional
statements in overlay analysis

In overlay operations new spatial elements are
created on the basis of multiple Input maps. Raster
data is suitable for such operations, since all maps
used In the analysis have the same georeference.
In Figure 4.8, the GIS map stores informatton
regarding each point or pixel. For example, in

this case, information on altitude, slope, soil type,
vegetation and land vse. Wi could even input
information for the settlement, for example, how
many people (on average) live in each dwelling.

Relational statementsin a GI5 tell us whether
one expression is laTger than, smaller than, or
gqual 1o another expression.

Conditional staternents in a GI5 tell the
execute Of carry out one pption if the
true, and another if 1t is Talse. The
ent is 1}mhabl}' the best-known
sed example of a conditional

ngmm Lo
statement is
if-then-else statem
and most widely u
statement.

al""d G Eﬂgqﬂphiﬂ
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|
. |
]

E S,
¥ The real landscape
Magp ar layer (raster) -
: sccurately with the coordinatas onp,
Figure 4,8 Geareference; the features in the real landscape correspond ac ¥
mdas
Ewrl.n Operation | Used to ]
| = g Eqqual 10 a=b 1est the equivalence of twe values
[« It Leess than a<h tect the negated equivalence of two values
"¢ = o Less than or equal to a=<=b test if the value of the left value is greater than that on
the right
| » gt Greater than a>h test if the value of the left expression is less than that on
| the right
> = ge Grester than or equalto |a=>=b test if the value of the left expression is greater than or equil
; to that of the right
=2 e Mot egual . e —
ne Not equal to a<>b test if the value of the left expression is less than or equal v
that of the right

I

ﬁ Topic 4: Mapwork and Geographical Information Systems
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e

ctivity 3

-
| A
| 1.

2
|3
d.

5.

S

Explain the difference between ye
Eaprlaimy the differs Al
: SRa mlabion
PR Lt il
Wlkivey wry 1)y

>
| Operation

it ETHAESS iy g

AR 4] t""h.‘”'l
what does it mean wWhion wia

Complete this matrix bw §

(Syntax

gq Equal to

& blank bpacog
Usedte 3

Lost tha

Souivalong

[

———

terst 1 negated o

le Less than —

| =

a5,
al and o con fitienal
TN -.»..'-|-.1-|.-I|\|I|1_] i a G157

it 0 tevn waluos

quiealonca of wo valles

shilement in o G5,

= | #

o Gl 1o

L ———
e

test if the value of the ia

ft expression is loss than that on the rigghit

= = ge QGreate

than or egqual to

—

<> ne Mot equal

ta

| of the right

test if the value of the left expression is less than o equal ta thal

Imagine you are a GI5 expert. You need to convinee a local

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 efficiently, How would you go about explaining the

benefits of GIS 1o such a group?

district council that buying a GIS

Summary

Geography

is a spatial subject, and maps are a geographer’s most useful tool.

% Gmgraphic'al Information System (G15) isa computer-based mapping device which Is far

more flexible than paper maps.

GIS uses a system of overlays or layers,
or palygons) which represent some feature of
Raster data is information abou
the computer

GIS software lets the operator
with solutions to practical problems.
Boolean logic is essential to GIS thnm
computer program as o what to do s A v
While Boolean logic can iﬁﬁ:ﬁ?i:ﬂes_ These diagrs
by using Venn diagrams.

or rectangles. .
nds of binary
Tens, or hundreds of thousd ap with e

lit second in order to come our GIS
S'Giﬂl‘ﬂffmncing refers to making sure thata
another, and with the ‘real

(true - fal

t a certain point, line or shape,

lem solving in that TRUE or

ge, 1f=

| solutions of an
: overlays

which are made up of vectors {lines, points, arcs, shapes
features on the Barth's surface.

which 1s 'hidden’ In

otk with the spatial vectors and the attribute data to come up
w

PALSE staterments inform the

tables, we car express the same loglc

ms usually comprise overlapping clrcles

then) calculations are performed in @
swers to a problem.
and data correspond with one

Geographical Information Systems | T
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« Relational statements in a G
equal to another cxpms‘iun.

s Conditional statements in a
statement is true, and 2
known and most widely used

« The big advantage of Gl over pd
Boolean logic, can compare spd
questions we pose,

pxample 0

Glossary
hinary - 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 E{luaﬂﬂnﬂ in which all values are
reduced to either TRUE or FALSE
conditional statement — in a GI5 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 (IS screen and the
real world
hardware - computer itself and its peripherals
such as the monitor, screen and mouse;
software runs on hardware
logic - rfr:xsnnlng conducted or assessed according
to strict principles of Vﬂlidil‘}-’

s

§ tell us whether ane exp

GIS tell the program

i g v T ' [_
er if 1t is false. [hei '
i fFa -:»::-ndEt'imm] statement.

ffici
per maps, is that it Is compact, €

tial and attribut

smaller than, o, ‘

tion if th
arry out one op &
s is probably the best.

ression s larger than,

] pxpcute
then-else statem ent

ent and fast, and, using

data in milliseconds 10 provide answers tq ¢
e da

map - a reduced two-dimensional representatioy |
i I

e n:z:ell-efl:feduced :epre'sentatiﬂ"l of Tﬁ: ality, E’-‘l'l.ir:h i
usually represents more than two dimensigp; |
and may be in electronic form on computer

overlay - a layer on a map o1 on a GIS; overlays
are superimposed on one another |

polygon - a closed shape

raster data - or Information stored in a GlSand |
relating to a particular point, line or polygon

relational statement - in a 15, such a statemeny
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
Pi‘ﬂPDSitiﬂp varies with that of its components

:::;;;grp:;“: ::;ff or polygon in a GIS
mathematical or ;ﬂgl_'ﬂm TEP[ESErI:ting
S D'C]?'Eltal sets as circles, ::Iu:?d
rectangle (the uEingDm within an enclosing
ke ersal set); common elements

®LS are represented 1 int ions
(overlaps) of the ci ¥ Intersection
ircles or other shapes

Scanned by CamScanner



Tapit‘.' test 4

ppladin, 00 YOUT W oy gy,
afately the detlnltion in Colyyg,
14

feerny ol A

LA

WG s,
VI WL e

Column A | Columng
Eﬁ term | Definitien
attribute data | way of "BAL0NING Lo pravide
== _-_I_l-.'!1I_|'||!ﬂt.:riluj:ﬂhil.lm.lwm
harchware amap orF G5 |.'!q,-|,:-|' |I":”-:|-l-mn_
I |||_k_l"!_l an another gre
logic paint, line or palygon on 2 GIs |
__n1_-I.H to da with sp HCU;‘CIEEE_-_
ey the way in which attribute data
is stored in a GIS
T;,;?r an assertion or putting forward
of a fact, opinion or idea
Elwan: computar, screan, mouse and
keyboard
spatial data that belongs to a certain
point or plage an a GIS
staterment computer program, written to
solve a problem
vector a reduced two-dimensional

represantation of the real

warld or part thereof

1. What do the following diagrams have in
commaon?

o\

&

Ly,

10,

A relationad statement:

A s wsed o deseribe members of your family

B tells us whether one expression is larger
than, smaller than, or equal to another
exXpression

€ Is used to relate a story, or idea

Iy

is the opposite of an accurate statemnent.
A conditional statement:

A is never used In GIS

B depends on the computer program being
used

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

I} is never mofe than S0% accurate.

Georeferencing:

A 1s 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 s used by geologists to amange or
reference thelr rock samples

D s part of the training of all librarians.

A blnary statement or binary expression:

A s used to bind computer hardware and
software _ _

B proves that Geography Isa spatial subject

¢ went out of fashion once computers were

invented

uses two simple values such as trut false,

or O: 1 or yes no.

Explain the general steps followed when :

performing an gverlay analysis on a compu TT

which is running a GIS pr_ngrﬂm, Use a ::nhflre 3

example of 2 problem or issue t_h:.:t mig Sl

addressed using gverlay analysis. You ca

b

¢ Jiagram to assist you.

4, Name three practical exam ples of where @ GIs this diag

might be used.
5. Boolean logic:

A uses truth tables

B does not use truth tables .

C is named after a famous chemthﬂ:i 7

D is a very accurate but slow M€

calculating distances:

Topictestd 79
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By the end of this topic, you should be able to:
« explain sustainable use of mineral resources
«  describe environmental impact assessment

« explain the cost-benefit analysis concepl
« describe the importance of

+  describe the importance of environmental impact

the cost-benefit analysis in mining,

assessment in mining

Sustainable use of mineral
resources

The activities that use the elements of the physical
environment need to continue supporting human
life, not anly 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). [f
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 r
and recycling (note that they are not exactly the
m!ne'_l, WEe can make the world's and Zimbabwe'
mineral resources go further, and last longer 5

Activity 1

1. Define the following:
a) resource
b) exploitation
¢) 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
¢} 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.

Scanned by CamScanner



E"virnnmﬁntni Ierrq_-,,,n.,._,[L
F;;essment (EIA) in Minin What is

'.""“I"H. I% il AL Thvae i
! ] o s alug

an Environmental Impact
ﬂ-,-.hi_-,g”qlnl {Flﬂr]

|I|l1|.'

> s,

I““‘“ Lt DL MLEE R | i |||-|-| Il||.| (TR
LTI

N g
Wi Wil By Asssanent (EIA) §s the
ot LR R AL L TEPI T
i

II“.|I||||| I'H“”'II]I'“ ELTE
ity

LTI

gL o leniige G evalunating
MR g 1 LR TR TP, lal cesine

1]I| I'""'Il]
beliast gy |

o e A ATh onn Thee gy
15

L LU L T | LTV EED i, IH'I"'I
i vy AL T, kg AILT
s

Pasbliv sk (L LERW RN BT |||.|II. :I'I'III

W JATIRnarInY,
] AL LT
AL g T i .

| g SPETAONs. Mingy i ¥iAy an b |;.1"J' |I.1.I|”|“'r' withi that preaject

' o prlasioal e . Ll LT T ARt ey by law i all disveleged

TS ALY | ARy wWhiily g iy Wi |

| 2 W . TP |

'|‘|.|-"""'1 Wl i | AR NETRTY |'||,h '|”|'|1'|.| Uiy LLNLNTEN PR TRES
e Piosphere bl

|1.1~.. sk

araed eesres areed gnaare b g

ACEIA W wally a formal procedure,
VERCLALon may e ROl by rules
destroved i anioal Lige itk

Al II'“":!”“I TS TR -|||_.i| h-_ Al P
. WAL TESOUIes, which dre p

Wy, |.|II|.|'|||'JI|||-|:1I, el spat Ll bl Commpan e

AR Ol mosy ining WY Carry out tie ERA on beball of thedr cient,

aperations, and which My b

R ke o examyile, a barge g CORTIsIERY Wianiting o
1| (TR ]Hlllilhwi ' sbard e mnine, Pl panticipation i important,
o the human environment, in iy Peciales’ i mmians thiat the concerns and ehjections of

R H'II.\I.'!LI.ﬁ tay D ingsacted A "mi";“? IH:““H: A Comiered.
fivel a1 Pacted in differem Walys,

The purpose of the EIA is 1o make sure that
decision makers, who iy b politiclans, ora
local authuority, or a buslness or mining company,
comnsider the eovirenmental impacts and then
decide whether or not 1o carry out the project.

ElAs do not lead to or follow a predetermined

i onder to protect both the physical and human
epvironment, an Environmental lmpact
assessment (ELAY should be carried out before
mining to mitigate against negative impacts.

witization means reducing, or making less, the environmental uum}r;u:. ]tmt_m:, the mﬁl:lze., ”
impact of the proposed mining activity. Note that makers must account fof envirmonme: :

isi isions must be justified in

poth the physical impacts, and the impact on people 2:;::1:: z:::‘:eltii!; : i:::;:: ::m s L oo
& S g Cﬂﬂﬂdtﬂl’.d. r comments on the likely environmental impact.
example, mining in an area may create new 1(?115 and TP SR S
bring in more money, but there may be negative _
soctal impacts such as avercrowding, rising crime 1. Screening Y
; ' 5 at the begl :

tes, and abuse of alcohol, The EIA process starts - weat will the effects
v The important questions are: What will the effec
of the project he on the enviromment? and ‘Are those

i 7¢1f the answer to the gecond
effects significant. :
qff:itinn 15 ves, an E1A should be undertaken. This

first step inan E1A is called screening.

2, Scoping -

here a decision is made to conduct an ELA, E-:m
i that need to e addressed st be iden :
fs5ues

f the ElA, and is known
i 1des the scope o
This provi
scoping:

3. Baseline study
: i O from 5€0

ping, all the necessary

f the
; the Following resent state 0 .
i - itigs always ImPe £ 8 mation 00 the P This is called baseline
Figure 5.1 Mining activities infor ment 15 collected-
3 AT
Evironment in some way env

Topic ¥ pinerals and mining 84
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study hecause i1 ey fules |:'|.n-|'l|ll-.: I:?;:Tu b
|Hl'-.\.|'|'||.|; iy ts anidl change as e

project can b edsued

4. Impact prediction el
e the Daseling® sty fras TRt ‘-'tl r:.;-.lulll"ﬂ
gmpact prodicioen can Beghri. Jll‘lhl‘l i % the
jrvolves prosdicling the Iihelv e Il.1|I-;:t
crivimonment asa resuly of the project:

5. Impact assessment |

wsneil o 1he

[Te next phase involves the s

sdentified impacts. This reul
erstan
poe shecision
project go ahead.

reful. l.'.‘-ii"-'"
15

fits &
g ol the jmpa

roretation and und
i) makers as to

Phe findings will influe
whether o nob 1o let the

6. Mitigation
The assessmend
such as potential damage
itigation involves taking measures t
remove environmental iMpacts.

7. Producing the Environmental Impact

Statement

The outcome of an E1A 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.

of impacts often brings up Issues,
to the environment.
o reduce or

8. EIS review

Once the EIA is complete, the EIS is submitted tg
the relevant decislon makers (often a government
department or local authority). This is the body
with the power and authority to allow, or refuse
the project application.

9. Follow up

Follow up relates to the post-approval phas
and_mclul:les monitoring of impacts, tha a L
tnvironmental management of the pm[mngﬁtng
and noting any im pacts. Follow up Provig '
rppartunity to contsol environmenta) im;:‘::n

5

effects and 1o learn from th
€ whaole Ej4
Process,

e T in

VB2 Topic 5; Minerals and Mining

mitigation

gntal impact cystem

anv inonm

Elé follow up

Figure 5.2 steps in the ELA process

The importance of environmental

impact Jssessments in mining
Because, as we have noted, mining often has
very severe impacts on the environment, El4s
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 ELA for
each new project, for example a new mine, or
Expansion of a mine, needs to be considered.

?‘ig Hole (lefty Uth Africars famous Kimberley
"8M). The i, What lies below the surface
ll'lEln |l[ Py a 5

on £

#Mvirg ™ lh.!t ® environment is far gred™™

NMam; i kel Surfaca. This impact on the
Nent,
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[activity 2 =
| ﬂ‘p‘hi':h {!lf ﬂ'IE'EE are 1[1‘.&1.
{. ¥Ytohe
employment .- Nagag
o d nfta Pyds o ﬁppn”““'ﬁe; Npaie IRAELs iy an EiA,
d : s I limitec Water g, My e eatablish a now eoal mine?
ﬂ? Tal= reased Tax IE"".'E'FILI&'F F‘Fl|'_gr El'lﬂF'5 Gats| rﬂﬂllltil.", E|;|| w[:|||.|_|;“r
L ook at the series of phatg O the stare dust pallution ’
| & o) What does each of o abeliag o 4, o
- mich ph e photog 2nd answer iy ¢ i i
| b)) Which photo shays the - A, and D 5 eRewing questians;
most pristine [untﬂuthad; " #PPEAr 10 reprasent?
. landscape, and whick ane A
| shows the mast dEQFEd&d
. landscape?
! f] What ﬂfﬂ\"it‘j‘ EPP'EE-FS to bE
| tzking place here? Explain
. YOur answer.
d) What is rehabilitation? i
you think this land SCape
could be rehabilitated?
g) [f your answer to d) was
na, explain why not. If your
answer to d) was yes, what
might be the major issue far
the various role-players?
fi Da you think an ELA was
carried out before this project
began? Explain your answer.

Cost-benefit analysis (CBA)

Would vou walk 10 kilometres for five cents? You
would probably not. Would you walk 10 kilometres
7 $1007 You probably would. You have done &
quick cost-benefit analysis (CBA) in your Iu-:fd.
The risk (exhaustion and blisters) 1s the same in
heth cases, but the benefit in the second case b far
peater than the risk. Put differently, the hmmf:l
fom walking 10 kilometres for five mmhh-;;e
sfficient to make the cost Of effort WOt P is.
However, §100 for walking the same distanc
worth

%, 2 cost-benefit analysi
%itions (usually business decision
™ benefits of a given situation o7
“ed up, and then the costs ass0¢ at
Wing that action are subtracted-

sfsa pmﬂlﬂ&‘:- h}'
5) are analysed.
action are
o with

which

ing up benefits against cost, If the
& worth it. If the scale tips the
¢ werth it This s the basis ol almott

Figure 5.4 Wagh :
scale tps ONe way, It

other way it Iz o

j5hons.
3| busingss decision S -
A
Topic . Mmﬂlﬂh and mining | -.:“u
sl
e ——————
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Here 15 a simple example. A company “f;:,l.::a
to establish a new mine, After all the -_'ﬂll.lﬂ-:'l ; m}.
are done, they find that to produce & R ares
will cost 50, At the same time, the priee I“E-::.-f
company can get for their coal is $48. In sp:;'-‘ v
all the joh epportunities It would creaty, a0 loxid
development of a new town for the workers, Ia y
with a school and a hospital, the costs outwelg
the benefits. The company therefore decides not W

o abiead,

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 Impraved
worker safety and morale.

*  Second, a unit of monetary measurement (153
are most often used) must be applied to all the
things on the list. This s straightforward for
direct costs and benefits, but more difficylt to
do for unseen costs and benefits and may need
expert help. Do not underestimate costs gy
overestimate benefips

*  The third step is to compare the results of
the total costs _and total benefits 1o see jf the
benefits outweigh the coste {Figure 5.4).

" the projcton o it 00 shes v

+ 1l S0me cases (wheg, the
Bap between costs ang benefits j5 e
cost-benefit dnalysis might be 'imim -
if costs can be reduced or b i
If not, the Project ma 'be it ocre
: ¥ be put on hald,

to spe
dspd,

or Even

R
Iljl:i'."
i

Topic 5 Minerals andg fnl'nl'ng

or more) €08t

a Ee.ne['ﬂl I'u].E'_l- the smal IEI‘ ang i
stihf' easier it is to apply cost-be, i Pl

On very big projects, especially thog,

penefit analysis is more difficy)
ly. This is because:
the more comple, thy

accurate

Ppl{he pigger the Project:
" ost-benedit analysis

cas iods of time, there may b,

long pert ;
ﬂﬁ::rresefﬂ aspects, such as drop in demany
- I, or an increase |

jcular mineral, n
for a partic

production costs

interest and borrowing rates may change
new technologies or methods of productig,,

may make the existing project obsalete,

The importance of the cost-benefj;

analysis in mining

Cost-benefit analysis in the mining industry js

particularly important because of the poins lHsteg

directly above, Other important Points are:

" Supply and demand of minerals on a world-

wide scale is very unpredictable, A mipe that i

profitable today, might not be In a few year'

time, and the other way around.

It is very expensive tg 52l up and start the

Uptration of 3 pew mine,

: x:::;n;n‘fca E have huge environmental impacts,
i ”ﬂw htr:h might be ynf oreseen, and
Forthy BNt add 1o future cosys,

e sake of the Country and th
enwmnment.. it would pe i E.
Perfory 5 Proper ¢ e
W, of expap ﬂit-lffﬂneﬂt analysis on any
» Mining Operation.

== SR —
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Activity 3

calculating ':“St‘ht'nuﬁl
This is a theoreticy| Ch Fam
= k1

1. Using the information abave
parform a cost benefit-analysis for
the new mine looking at:

a) now

b) five years' time when the price

of ferrochrome is US$4 per
kilogram

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

c)

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

: selow f = Clgp rojy i
. Fl'.i.‘l-"t‘l'-l' 10T I!I"'J"n" "-\-E.ﬂ'l L L"-\|‘f.| .‘.l "l i n zilhhnh 1
Chichidza M“'Iir*.g % U1 an i Win
. kT NS tg . “Hihary g
| this, they hire you tq undery 10 stap Up g, SV MINg Blanned g 24
ran ore, with about 5, b iy A }mw hrome o, rrRabwe. Use the
. oL Mg my © Wit iy o
aton) is Uss2, Pine Miteny) e wil Prodie, L‘.I:’:';IIII KiveKwe s, Bofase (f
| iy : * 2 000 1o © BElote they de
| Here are the manthly - Mongly The piracs W) tong of 11_-rr13|_'|'.r.::.|1|,_. (a ch _“h
fp———e S Coaty Present price ner i | e,
[tem __‘_‘[_H'DH and - i g {thizre are 1 000 ko in
- B LR , o
crrr———— - TN Cost nu;‘ggslﬂrﬂ'flﬂ'_“f; -
1. Wages Costinfus o T = |
_,_._.g—_.___________‘___ e i s J sﬂ“‘ years' | Cost in tan ]
2. Running costs “——qﬁ_ﬂi’ui&}l_____:-_;—?__f_ __ | years' time US$
W Doy iy
a—-—'_—"—-——-—._.____________ S0 o = 0000 A
4.__—__' Environmental rehabilitation, _M—I—-— 1 ICL:-L‘I-—TE____:'E&L |
ATy — = 2 000 000
5. Tax B! 500 000 B brapadily!
oo — 1 T 2 000 000 |
Monthly total: — 11000000 1 500 000 Er
=S| e TRE 3 000 00D

T—
e [ e
e | i _‘;——]
| 7 m— —— — —
- ==
3 o[ \ ———
B I - |
a4 3 ! | I |
T . =0 1
2 |
1 1
1]
200é 08 040 . el K Y
yEars
prat-beerarit aratyda Raim
i berafns \
fem § LA 1, i
® . |
» a
@
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L]
-1
[ ]
. o
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_____'_'_-_'_-____.__.—._-"’EJ-J—-—--—-—-—_"—_——-
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Summary

s The sustainable
generations in
#  Reuse anid recycle
exactly the same thing,
L. Em'in;nmrm refers to our surrourndings,
environmenty,

o Anenvironmental impact assessment (EIA) §s a prm'udu'
possible lmpacts on the environment from a developme

new factory,
»  Because mining tends to have severe environ

carried out before a new mining operation starts.
o Cost-benefit analysis is a procedure carried out befor

use of mineral pesources s import
terms of ensuring the long-tem future
are impontant concepts in the sustalne

both natural, or human-made

ant, We have a responsibility mwﬂil‘ds -
for Zimbahwe's mineral wealth.
bile use of minerals. Ihey do nat mea,

fsuch as an urban

re which is b ollowed 1o look at the

nt or project, such as a new mine, or 3

mental iImpacts, EIAs should almost always be

e a new mine or other project is started. [¢

i tion in money térms,
looks at both the costs (negative) and the benefits (positive) of a new “PT: o DA Bt he
* A cost-benefit analysis provides a basis for a decision as to whether or no

profitable, or whether it will lose money.

*  Because mining s a long-term commitment, cost-benefit analyses are very important in the

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
casts 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 &ven a housing
development on the environment

exploitation - to use some

thing with no
the well-being or future Eiaa

of that thing

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 material for, for example, new
bottles or cans

TEuse - to use something more thap once

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

SCreening — the fipst step in an Era

‘What will the effects of
mﬁm.‘iiﬂg"ﬁ?-‘

is to ask:
i the project be an the
and “Are thyse effects significant?”
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TDPic test 5

pefine the lollow
where possible:

a) Environmend
b) cost-benefit
¢} exploitation,

L]
'y

questions that fol

tima in

are an EIA and a CBA the «
vour answer In not more ),
3 |D’DI': at ﬂ‘tL’ Eﬂ“(“-"i'l“’_ll Hru]‘“

ing '
I [T LW gy,

al lmpagy Ane

AR TR
Milysis !

e thingy Explain

e lour lings,
1

and answr 1]
: I
lovwy: l

years from 2000 - 2050

e

benefits in USS

costs in US$

iy
Inj

c)

i)
v)

Whiat dows the graph represent?

Wit Is shioswn by thie Tnjue shiscked area
nmuinrked A7

Wit Is shown by the red shaded area
inaarkie] 37

What happens at 17

15 this project or business likely to keep
running after about 20407 Explain why or
why not,

I what way would things be different
for this business if the costs followed the
dotted red line?

Explain how and why elther an Environmental
Impact Assessment (EIA) or cost-benefit
analysls might be carried out for a new
Limbabwean mining project.
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iy the et of this apic, you sho
o explain what s meant by enviror

o dlincinss the advantages andl disad
deseritie land wse planaieg

e explain band use planning as i strat
o fdlentify challenges iy Bl wse planning
e sugyesl mitigation [T SIS,

Environmental management

The enviranment is whial we sec, experience anl 5
imteract with around us cach day. I other words, .

it is the world around us. Epvironment can be
Aofined dim Ui Dirsts of scale:

uld be able 10:
ymental mand gement

fbentily iprterant booal treaties and prumccrls
vantages of domes

egy for sustainable environt

ticating international treaties and protocgj,

rental management

at a global level

the Earth in our planetary environment
environments at 2 continental or regionals.
lacal environments (the environment in sl
wig live).

Figure 6.1 Four very d

iHerant BrvIranmants

apee b:
| ) En-.r:rl:v-ﬂmuntai ManAgamen
| ge 1

-—l'-.'J':1mI i
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Fm"ll“'”““l'“" Are not limiuey biv g
SvArOnMENES, Such ay sayyy,
pvironments. MUch ot iy, W

Bl sie gl
b, g g LU £ R |

H il

Jives in uilan l'"'l'ifl‘-l'lilllu'l]l\ I ks l:ll],_:“tl”ll.ll"””
gmpurtant thuretore 1o CONSIeE ey i

e tevel at which preopile S——— I:III1|||.-.-||1-. aj
Ij‘w-‘l”-d‘“. s (IR ] LITY A
For Formy 4. liwvever, wo WLl Connag
e iTOIMents. AW e looking, lih'lrlnu-l:| o
ey TS, AN environ e :

an the global scale, Typicaly
different Diomes or re

al IR g

: '|"|'l:"'|'l.'llll|l.|I.III1H1I|I'I
RIUNs of the Eanp
Fpvironmental managemem

. ) A global leve) g
s Wit managing, L“”W”"“'H AT using anwl
A ging f'n“-*_'-“-m"-'-" alan lulum.ninn.:l liewl,
pecause the Farth is (with the ExCeption of solar
radiation and meteorites) a closed syitor: what
happens in China in terms of, for example, air
pollution, will have an impact or effect an the
whole Earth. In the same way, if a single country
cuch 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
ane 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.

wysarm manes and energy

Clowicl aysiani: Pt patla can eptarand @it tha system.

grodzte within the system but
eamnat arter or leave the system.

Figure 6.2 Open and closed systems

Figure &3 The Earth as seen fram s

'||'-|'.' E..II'III 1 i_.i‘it_.c-“._‘,ul:f. i ’_l'.-'_-r:-rj '.',l'_.lr_- m

Humans appear to have finally recognised that

wi all rely on the same planet and s resources to
suevive. I one nation breaks the niles with respect
Lo elobal environmental management, all nations
may suffer the consequences, For this reason,

a number of Initlatives, protocols and treaties
have been put In place so as to properly manage
environmental issues at a global level, Before we
look at these, vou need to be reminded of the main
environmental issues facing the Earth.

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

this has an impact on people living in coastal
environments especially small island states (5155}

Melting Polar ice and glaciers
Climate change impacts within the nexF 100 .
ears could mean the world's glaciers will have

ﬂ]sa pp-EatEd_, as will the fFolar ice cap, and the

huge Antarctic ice $

again. :
Tropical cyclones. hurricanes an
typh et and flonding

rease in strength,

o will Inc
e yore common un

will become M
conditions. .

der more extreme

climatic

- Wit ?m-

=9

md me it
| tal md 9’5

i & 'Enmr.::-rlﬂ'll?n
Toplc &
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Heatwaves and droughts y
in some places, droughts 3

become more comim of1 &5
warming.

Desplte heavier rain
long heatwaves may
temperatures rise due to global

Changing fisheries

As sea temperatures change, s0 glob
grounds may may be reduced or ext
breeding conditions change.

al fishing
ended as fish

Changes to agriculture

Farmers in temperate 20nes are finding d.
conditions difficult for crops, such as maize and
wheat, and once prime growing areas, such as
Zimbabwe, mav 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.

rier

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 viectors. For example, much
of Zimbabwe and South Africa are malaria-free,
but this may well change in the future.

Ocean acidification

Rising temperature and Hsing CO, levels are
making the world's oceans more a_chlic, More
acldic seawater affects the ability of sea creatures
to make shells, Shelled species, small and large
are the base of the ocean food chain, Their hfs;

may impact on the food- T
the world's oceans, Praducing potentig) of

i & 1-[‘!-.
N Ta ; -
. @E e & Environmental Management

=

—
Activity 1
4. Name three different lovels ar g,
d En-..rirﬂl'lr‘l'lﬂ'r‘lt‘a| ManNacermant « 5 ke
applied. What is the 1op leye|?
2. Explain in two or three liney w, 1
; "
understand by the term global ¢j,
change. .
3. Two of the following are not Aredcy

outcomes of global climate chang,
Identify them:

a) global warming

b} sea levels dropping

¢} ocean acidification

d) shift in forest type

¢} decrease in strength of tropical ye.,,
4. Explain the difference between each i,

following:
a) sustainable versus unsustainable
development

b) global warming versus global cosle.
¢] opeon systems versus closed 5?;1{:-'
d) rural versus urban environment
g] advantage versus disadvantage

International protocols and
treaties

What are protocols and treathes?

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

A treaty s an agreement where the partio®
negotiate to reach common ground and avant
further conflict or disagreement. It mus
notmally be approved by the government ¥
fEpresentative has '.igm-r.ll it.

A conventjon begins as an Ir’ni'.'i"’«‘“'"w1
MEeting of representatives from many 18
When this Tesults in general agreement "'lm.
Procedures or actinns they will take on 3 Ir
'OpIcs, we speak of convention, knt "Lmﬂi
LOnventions include agreements on wetd™ s
endangereq species, desertitication, clim?™ -
and similar jssyes.
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UN Framework Copyg,
climate Change
Ilwlmﬂﬁl Natlons Framew, g, oy

I,;'_:unl.'m't‘ll.nm,ml'NlJ. G W
o 1 [z ol L I1||.||.1,.| I
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I Ay
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i
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i FY : 1
i Rio e lanelro. ThIS comterengg gy o

e parth Sumdt where | 5 L A TR
e UNFCCE This commiyey
“I.III“,I,;l:r'I“'\'[‘Il,' concentration o BT e «

e gﬂ.‘ll Wik Ji:l Prevent dinierong I”I““Il;hlwrr,n:tl"l
i) interference Witl Earth's el u':m- :J ;
This would require large e tiony p' :
g5 omissions such as O Y, Doy :
andertook Lo take the lead,

H“"-"'lhl'.

'||.H||.||'II
TR R TR

ANUT TR
'l"|1.P|:'|l'l.| TR T

Kyoto Protocol

After the slgning of the UNFCCC weaty, o

vo the UNFCCC have met at varios conlereice
(Cops or conferences of the parties) to discuss
now to achleve the alms of the Rio Earth Sunmi,
At the flrst COP, parties decided that 1o stabilise
thelr greenhouse gas emissions at 1990 levels by
the year 2000 was not good enough, and Turther
discussions at later conferences led to the Kyalo
Protocol. The Kyoto Protocol sets emisslons targets
for developed countries that are binding under
international law.

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

Mot all nations are agreed on the :.w:mld-.
1ound Kyoto targets, which could be seettas &

; -antrol climatt
worrylng sign in terms of efforts 10 €
thange,

Montreal Protocol

The Montreal Protocol add ressed sub he
Ueplete the ozone layer (a F’mmcﬂ! i e Layerk
Convention for the Protection of the 020

Lisan international treaty designed
the Ozone layer by phas‘:ﬂg out the p

L
of Substances that are rESPD“ﬂhlf-' :I"E’rt {ﬁ_}ﬂ?’ since
“Pletion, 1t was agreed on in Augus

s a restll

stances that
Vinna

e g Vias bl agigiripinob, Phie cepdiie Dol B
H'“““‘ LI I sl rl.'lh [TURTLT IHTH
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“I-|- I'nlllln‘l Pl 1i# |”“ Tadifisibas
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B bty ool Aliiean Pabbesies puesbathant g Vs
[ivgnit Wi b i leses §ipas Poandbange donelivaat divn g
Wb, e Comvetillon weas 1 el binlesdd Doy 0o fon
L TR A TR bgnamailsanbbosrn ool ARib oy Viagiiy ai
Wnininkas, Mall in Fvinainy, 1990, apiel vanpn Wb
e by Junm, 1iye T L VO T Y T T FREP P P
wanin b fes foawgg e "-[‘I””I”H [Fstaned, -f|-l-lr|.lllr|:
vonimbides b Moiea lay bl rage Rk weasie 1
Whiesas Alvican comnntebes, even withy e agigiresval el
1Iw.|||.r-|rllup,n-|m1|1,.r

Basel Convention

Pl Wil 4 cuvenat et oy Hae @ aepitgnl o
Framsbermbony Mo mens ool Hlnzanidoios Wastes
aned Vb Diispersal, osually kneosi s e Baswl
Comvventlon of U0 by an iontetnational treaty
Ehaail s alimsbgooneea ] v el e Uhie poee eeeggie iy o6l
huaninra s waste Daebveeen atbons, 0 specileally
almed for prvevend Hie tosben of badardems waste
[roon clevaslopedd To Bess elisvelopmsd donmtebes, 11 ey
ol however, adhliess e movene it ol palioa e
wirshe, which thee Rk Conventhion aloes, i
Phasel Comventlon ciamne Tnto Goree b 1992,

Zambezi River Basin Action Plan

‘T Fambeal fiver Systern Action Plan (ZACLAR)
bs ot anvutlEhevant ol plion andbier (i Uit Ration
Eryvironment Program (LNER) The alm 1 1
Incorporate effective use and sanagerment of the
ezl Wiver systen. EIght counirles (Angola,
Malawl, Mozarmbilijue, Banrmiblaba,
Tanzanika, Zambla, and Zimilbwe) are ‘““I: of
Invirlved. The annliez] Blver Basin by "":"'l 43
all these southern African counttles, Re '|Ir-1“| I
Figture i for these phpratlani countries, The p :l
o manage resoues colled Hvely atnongsl,
s ween SADC nathons 1o preastnably mmeet
an Iw.1 anid jternational gonily fuor wiel
nﬂtl'-‘r"-”;*_l he Fambezl River syt Plan s the
AT

TRl s,

sl

7
al rrearas il ‘1
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Figure 4.4 Zambazi River catchment {outlined in red)
shawing the countries (labelled) that cantribute to this
caschment

The advantages and disadvantages
of domesticating international
treaties and protocols

The world is sometimes referred to today asa
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 giobal markets (trade and finance)
work, means that it Is difficult for any one country
to go it wlove, Possibly the only country in the world
with a policy of complete isolation is North Korea,
Being part of the global commu nity has
both advantages (pros) and disadvantages (cons)
for any country. This applies to Zimbabuwe as

much as any other nation when it comes to
accommodating international ¢

and protocols within our coy
policies and structures,

Here are some of the advantages ang

reaties, agreements
ntry's domestic

%,rmfj;r
fﬂ'? . Topicé: Environmenta management
]

disadlvantapes
et Just Adiriy

g Lttt

Advantages

Disadvantages

ool Do rigg prarty ey international, o,
Jy o ganisations wit I regand o

il 1he epvironment.
k

et of the wider Internationg

oeinition as _
e ts to control climate Chan,, ’l

i 118 t'!"'i ”

-\1 nh tﬂl “Itl.'llh]th I] . IH- L1k ¥
ALLLS criil g | i I )

L% "tl-ll Ih'l-l"_‘?l.

o wssible ac
d environmental initiatives,

and co-operation with regard 1,
preserving the environ :ni_tnl.. Examples migh
include trade and 5mugg!:ng‘nf ?ndangg;m
species, and illegal trade in ivory.

v iponm .
epviron 1508 cess to funding 1o
In some € '

promoLe SCHLIT

{ “pllaboratian

7imbabwe's own needs or policies might

have to take second place to what the global
community feels is necessary.

Once a nation s 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
the expense of, say, Alfrlcan nations. This nead:
to be guarded against.

A A S

Activity 2
1.

2.

Explain the difference between a treaty, |

a protecol and a convention,

Identify the treaty, protocol or convention

from the following short description: |

a) f:leals specifically with water resources |
in southern Africa '

designed to protect the atmospheres
ozone layer
aims to stop exploitation of African
cauntries by developed nations
ﬁumping their toxic waste
International treaty that was designed
' reduce the movements of
h‘azarduus waste between nations
3IMS 16 prevent dangerous human |
interference with Eanhs climate systerm-
"

P e =

b)

e)
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Land use planning as a strategy
for sustainable environmental
manﬂgement

1 with all countries, Zimbabwe has a number

of plans jor development and for sustainable
f:-{ﬂrwlmﬂ'““‘l management, Without planning,
and use and development can become ad-hoc.
This simply means on a bit-by-bit basis, with no
ear poal, strategy ot framework. The results could
e pml:-li‘mc’l.lh'. for example, a school built next

1o 3 storage depot for dangerous substances, of a
mine right next door to a fragile ecosystem. Proper
planning 15 necessary for both urban and rural

areas.

Land use planning as a strategy
for sustainable environmental

management
iThis section draws from an article by In i“r‘:f;::_'m
Chirisa and Smart Dumba putﬂish_ud lg:ﬁ *-‘{_’]t:n
of Africin Studices i DFI-'E'I'FI"”J?"I mn %I ﬁ;m o the
stticle was titled: Spatial planrming, J;-g:_.i ‘zf'mhﬂb'-'-f'

i J i 2
Mistarical and contemporary chatlenges

A conjectural approach.)

Wstainabile environmental S
planning for today (the short tEm:J
future (the long term). The very W

Implies that the plan for a0 ares .m -5rE?';nn::h*:ﬂtﬂL
be workabile in the longer ter: En¥

= gy {'ithﬂf
Planning that is not sustainable M&

vosllapie o, ol worst, ciose biarm of damiage (3 e
Partboular erwdeonment oan owliel s b worisedl

“paatial oor Lard wsee planimiog is rep piimphex
U simapibe bl wese pegalat b T8 puiest Lk it
dCCiu thie conllicts amotg sectoral policies. For
example, eeonmic development paolicies might
chasty withy probbcies for environimnental panagenemt
Dho wwe comrinaervee piece of land, or e e i
developmient? The key role of spatial planning s o
promote a more ational ammangement of activitics
amch o reconcle competing policy goals [Chirisa
aru] Daamalaa, 20120

Limbabwe’s flegional Town and Country
Planning Act of 1998 is the main Act dealing with
the physical environment of the country. It is:

An Act 1o provide for the plaming of regios,
districts sl focal areas with the ohject of comsenvieg
ared fmyproving the physical envirormmeont il dnt
Particular proetug hiealith, safety, order, preEning
comvenience and gevieral welfare, i well as gfficiency
and econorny ine the process of develaprent mhd e
iniprovementt of commemicalions; 1o autfarize the
making of regional plans, miaster plos artl Local plans,
whether urban or naral: to provide for tee protection
of urban and rural amenities and the presenvation
of buildings and trees and gerrerally to regulate the
appearance of the loynscape and levdscape: to provids
for the acquisition af lannd; to provide for flee contral
over development, Inclisding wise, of land and bulldings:
to regubate the <uibdivision and the consolidation o
pieces of Tarr aindd to provide for DTS fiacidenstal b
ar conmected swith the foregoing,

The Act deals with land use planning at 3
regional level. The Act r:umpﬁsm. 75 Sections and ,
ane Schedule. The spctions are divided into 11 Farts.
»  Preliminary
. chl-::n;nl Planning _

. Local Planning Authorities

e Master and Local Flans

. Contmolof Developrent

« Subdivision and Consolidations
. Acguisition and Disposal of Land
5 f_‘;.:,mpeﬂs.ﬂ.tiﬂn

Roads . _ »
: Functions of Administiative Court Under
This Act

* General T.

93
En-.-imnmen'.al management

Tapsc A
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The Act provides for the making of H'l‘#"""::l'hl':“
and Master Plans for the & pirol of .;:._-wh'![
through a permit system and I‘L“-"-"“w”m: rldr the
Enforement, and Teolilbiticn nrqlln. .mri i
expropriation of otherwise acguisition © Ia

a "y
covered by @ Local Plan or a Master Flan

Challenges in land use planning
g differs froum 0NE

T ; . TH
Thie scope of land use plan s ai 0t

country to another. Zimbabwe's priorit 50

pecessarily thi same as thiose of, fof r_-x:lmplﬂr *5

European couptry, HOWeVer mast spatial P ”’:E

have a number of things in comman. Land &

planning generally faces these challenges

« |t must identify long- oF medium-term
objectives and strategies for the country in
terms of land

« it must consider land use and physical
development as one of government’s many
activities

s il must bring together and co-ordinit
policies such as transport, agriculture and the
environmeril,

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-reglon (an example might
be southern Africa such as the ZACPFLAN that
we previously looked at) and the globe.

As things bappen at these different levels, they
present challenges which often repeat themselves,
Strategic planning and management i5 a tool, or
method, or strategy for meetlng these challenges,
Govermment policy and laws must be continually
assessed, evaluated and revised o as to address
the chaltenges effectively. Here is a simple

Topic &: Envirenmental man S

g sectoral

no good having 3

pental ux:!T:iT‘ 1 policy in place to pre,
Y
Il'ﬂ"} h TJ"; if ”“— fﬂﬂ:l‘r Simuﬂ[].}l" it e

aed for
H~|ur|dr.' rful rourist attraction i
aw al park full of animals if the
n pecaust they do not h%

o Itis

measures: risk-informed
anning: related policies

iglation
and [Egls,} ? v of the environment, land
Fromt the :!]'ﬂ‘]n:-.d i PD_“‘:“_-S ﬂﬂd laws linked to
: sk informed. This means

r st be Tl :
ing must take into account things

like:
the risk of climate change
pulation pressure on land
the need to balance sconomic development

with good environmental management

practices

. financial implications 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 exlsts (to a degree) in terms of
planning. This can be referred to as a colonial
spatial planning challenge, Even the Regional
Townt and Country Planming Act of 1998 did not
;:;Eh:::;‘:::“;;lnf:llhlﬁﬂl planning challenge.
A o o nue to address, from an
spaiial J:"EPF"‘_[“'-'- Issues around land use and
emimnpn? Aning with regard to the Zimbabwean
ent. This must he done in such a way

15 10 benefit the
Cor ¥y
environment, Hntry, its people and the
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1 atructure your repart, which wal
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'-,'l'i“' af EShNY o Ty iy “‘.h". . o

YO Con

A
live? It l!,l.'|-.||l._‘| I_”_. urban A

L Ty

k |
5 1] I [ nlh
whar | | f bily e st four pages lang, as foliows
s e A F ] i

ot BTV wonmental plan far yhe
a0 ey | | =

. Heaclineg i
Y *wor will assist and quid Itk Year g ing .::_||-..r- the report a titke which sl
A ol ILNDR Yo, ane will ' aders whiat the repornt or plan is abiout)
sowards any available resgy, will poimg | | " 15 about)
*LuUTCe
AliF Han :h“:'ifdh (%] Takp into ac 8.
Coamy

BRSPS

In y
| troduction (whore you state the aims mf
1 1|‘|r_| n,_-.r_lur |.! 2%

= [
hysical and socin-econamec ba ckground

o 3! 1L
e realities of the area {is it dereal
..-,;'-.I"'.:'l"'l':f F"C‘F.'H._Ih”;ed wi L, Tialy or | B MJFJ [spatial : |
L ¥ ] 1al are the o 1 = - \Spatial mepresentation of the areaj |
ke, et a ”-Ir-lill ar an urban mea. Ii.:tﬂ“r{‘-’ﬁ T :-I allenges ;
average of relatively wegl o 15 1L poor ow challanges will
: 2alth ' Qe will B CoeErconm [
which aspects of the l._l-!1-.-r 4 | | *  Future projection (how wil :IE? ° :
peed to be consid plalabiiant | environment respond, o I
sidered (urban and o by ik i the | pand, or what will it leok |
I | e future)
|

r I - =
gvironmMents are vary different)

s  Concl ;
whether there are any unique I | clusion (what you have finally decided, |

: and why, in terms o '

anaronmental aspects (this means thi | | = PRef 5 of your proposed plan)
i Ed L ns things, | Brences of source matersd

goot.ol d, that are found in your local

gnvironment and not elsewhere) I'

the medium- and leng-term goals of the

environmental plan. :

I Summary

The environment is simply that which surrounds us in terms of where we live, work and play.
Environments ane broadly grouped as rural {away from the city of town) and urban (towns and
cities, with higher population densities).
Environmental management invalves drawling up of formulating sound polickes to either
PICSETyE certaln envirpnments, O o improve or change certain environments so that they are fin
for the purpose for which they are irntended.

This brings in the notion of planning. [1 is imporiant i
shiouldd look like, and hiow it can best e used- :
On a global level, climate change and over-exploitation of

world population ar¢ the greatest threats oo the Barth g srational

Th [t has been concern for the ghﬂml enviranment, and a number of internd b :

2 resu & D , v i i nwironments
| ties and conventions -tended to manage she Earth’s biophysical en¥ireits

protocols, trealies «

S peauERes e gmminable o here aré psitive and neg
For Zimbabwe, as with other nations, thets I
. a

international agreemer
As a developing country:
distribution and plannin ot
Acts such as the Regiaral, e ard GO
are not without their challenges:

decide what a panticular envifonment

plotal rescurces by a rapldly growing

ative aspeets B0 being party 10
around land

tal management.

t this, though they

tch land use Jnd the challenges

] issus and sound erviTOImeEn
e designed 0 o jus

E5.
E'.irr!'lauh-.u'e has to ma
unmenta

Ajth envir ; 1
g W Pl Actat

|
oy arranl 95
oic Er.-.'wcﬂn".-f_'r.ta'. ...an.ag_rn 1
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- elosed system - system where neither
© . ‘matter can enter of leave ]
- ' gonventian - an international meeting o s
| " reprosentatives from many natlons with the s
of reaching general agreement aboart Pf:ﬂ'd‘fjl
or actions they will take on specific topics s
as global warming
environmental issue - anything 1o
environment, typically where there
which musi 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 o protect the
environment

apen system — a system where cnergy and matter
can move inta, or out of, the system

do with the
is a problem

N
-1

Ll
It {1

form Of axygen (O which h

m:le"ﬁ mosphETe from harmful ﬂ%&,

Sun :
from the Egi,:}_.thearnafm%
cticular situstion, gy~ !

how a P
garding of land s to be utily,,
]

cesourct, OF portion

maniﬂﬁ"'i X
licy - the formal staterment with regard ¢, %

mmmmﬁj by gm'f-mmenl by way of a lak, o

an act of parliament .
pmt.::-ml - ana gm:mn:nt that negotiators froe

different coul ntries put together after discuyg
and which forms the basis for a treaty
tourist attraction - 4 feature of area that peod

want to see or visit
treaty - an agreement where the parties (usly

independent countries) negotiate to reach
common ground on a certain ssue and avold
further conflict or disagreement
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e
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Agriculture and land reform,

Objectives

| iy the ol ol Ehals popie, you honthd b abale 10
e explain the ellerts of climmany clange e apric gl
e Glentlly ags jeuiftnratl prests arin] dliseEses, ] aloscr flae

s wiEgEest panual, biological andd chiemical eonirol ITsures

advantages and disady anitages of urlan agriculiune
| supgest sulutions 1o the problems

anidl sugpest mit i kbonn anned ackagatig, |

Tis
ihelr ellects an ppricuiiune -
(oo pests and diseasis

«  evaluate the
|« igdentify problems ol wrlyan agriculture an
s list types of agt ibusiness I Zimbabwe
e dentify sources of funding ot small-scal
e cviluate the importanee of agribusiness 1o the i

¢ agribusiness
adividual and the e CITRENTIY.

Climata ChEHgE Eﬂd agriculture The ctructure of EimhahwEan
agriculture

Climate change is the ter given Lo changing Hefore we look at dive ditects of climate chian
§ ;.!.l_'

weather conditions around the world. These e, it i MpoTtant 1o cons
include chang e , and rainfall O ARG, il is lmporkan 1 coresider Vi 1
e changes to temperature 3 g jace of agriculture in the ecomomy ol Fi
world climates have never | rhis me place of agTic onomy ol Znbakme |

yorid © fmates fave never been statlc, This mcans Fimbabwe | ot ctreal-he I

1l here has alway _ v : imibalywe has an agncu raral-based economy. |
i 1t there has always been change. What we are s sriculture contribut < alout 15% to 2i .
I} concerned about is sceelerated climate change Agriculture Contriduies & s iy imbatmgy |
, | A : ‘ ki B gross domestic product (GDT). It provides dome |
I | driven largely by human activities over the past ! ] . : = I|I
| twio | ired vears. During thi time, the world 60% of the total employment and supplies raw
i it JEReE: ru_gl e !_mt’ it materials to industry. The agricultural sectogis
. has come to rely on burming fossil fuels (coal and i
} . ; ; ol ade :

oill thius increasing levels of carbon dioxide (CO,) i FE il . T

; - - yrpe-scale commerclal larms

in the atmosphere. pefer back to Topic 1 for mOre . ngH - B

: _ all-scale cOmmETcial [arms
| detail on climate change. ! : ’
« communal agricuiture

s reseftiement areas.

The structure of agriculture in Fimbabwe has
changed with land reform in Zimbabwt and
of farmers are smallholder farmers. Fimbabwe b
divided into six natural regions on {l3e basis &
soil type, rainfall, temperature aned other clmat®
factors (Figure 7.2). These regions Ajsn represtm
the agricultural potential for the production ol
crops and livestock. It is these region™ and whi!
they can produce, which are threatened bY
climate change.

n important Zimbabwean

re change may impact on
n be grownin Zimbabwe in

Figure 7.1 Maizeis 3
agrituiturai crop; clima

where and when magize ca

the future

culture and tand reform

Topic 7: Agri
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figure 7.2 Zimbabwe's six regions where different types of farming can be practised

p———

ctivity 1 —1 Effects of climate change on

. oot | agriculture

1. Gived definition of agn:ulilu e The impact of climate change on agriculture ocours

2 T|'lll.'lk back to what you learnt about (1 three main Ways:
agriculture In Forms 1 to 3, and name four . changes in precipitation,

different agricultural crops grown " cans mote, of less rain
in Zimbabwe- « changesin temperature, which means higher,

3. Lookat Figure 7 ot lower average temperatures, or more
extremes of temperature (higher maximumm,

which effectively

2 and briefly explain why
sified agriculture is

you think that inten

possible in somMe parts of Tirnbabwe (for and lower minimum temperatures)

example, the north east) but not in others « changes 1@ growing seasons for different crop
types (longer of shorter growing SEAS0MNS).

_‘ ffor example, the south eastl . il
. i cultural gactors Wi
it T;;;; Eegl:;é::hzf;; u The regions in green {Figure 7.2) hﬂ_\'E 'Lhu:: highest
: —-r____..--—*-‘_""-'-_ rainfall, and those in red are the driest. Table 7.1
~ves @ summary of past and future climate trends
for Zimbabwe. From this, we can ¢pe that climate
change impacts should be 2 CONCEm.
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faplnalmnt
and drought A
Y

LTI
i Trepssaf LD 2
Changes in precipitation
station deviatinns frean i
long-termm fean v Tncreased over tlae last

[Tiis stply means painfall is more
i, Levwer tham average
ans lower than average crop yiclds, and
animals. o extreme years, drouglt

occurs. The impact of drought on farming is an
particularly iny senithern African courtries. 1t

average anmwial painfall s, Lor pxample, 1 SO0 mm
() e, that is

peT Yedr, and there is a drop of 10
&. 7%, However, if the annual average is 00 mm b AL g e
(the absolute minimum needed 10 groW malze) and Il )ﬁ#ﬁ?“ﬁ.
there Is a drop of 100 mm, that is 20, and the ARy LN
disastrous. ;

Figure 7.3 The impact of drought; a) parched

surfaces, and b} animals may die

I-lj_i B

[ Fimbaliwe, o]

cenfury,
anreliable than in the pe

catniall me
fess grazing 1or

FERTILEN

L‘url.-'.eql.lum:l:a'wilt b

Temperature changes
¢ limate 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.

In general, climate change implies disruption of
the water cycle (Figure 7.4). In dry areas there is
moisture deficiency, whereas in wet areas there
may be too much moisture.
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" \pize, for example needs: Mitigation
. dav Al femperatures between 1B °C and bAitiation mmasans v biessn, of B e i Thir et o
soarnethitnge, Lssening the bmpeact of Chbppates Clumngs ikl

-n:;mti around 14 °C during the night as

35 140 Trost-free days. The crop s very crops production may invalve ey

el

?Jfﬂﬂ!tiblt1:1 frost; therefore, its cultivation in s Getermilniri tty Ibute Soes i

emperate Jatitudes is limited. Zimbabwe and planning accondingly (e

. annual rainfall between 600 mm to “"'“"I:I”"""“ trends in Table 7.1)
{ 110 mm. [t can be grown in areas having just B btk "”"‘I""""""':" different crogrs Hrm
40 o of rain. whiat ape curpenily grown; this call e wlleenive
i1y berrms ol expEorl Casth s, A by s Bl amCE e

e introducing genetically ol ifledd grakee (o

Hm‘ﬂmfdi' CERITT|H y webiichy can corpae welth Loss Tatn Al TN

w wemi-tropical climate with temperatures bebwieen | Alioster growing swasan
1°C and 31 *C during the growing pericd o cducating aned tralning larmers
+ 3 annual rainfall between SO0 o aamed 1o adapt 10 clmate change
[ 230 imm N prrigrating crogis (1 waler i avallalele ) Of
1, SRng winds and storms during the plamting cregr ot baghier alvitwdes OF band 8

growth period
L fost as the crop matures. . introdlue

ERamphe, more adaptable 1o driet G ey

syiliable ) whore termperraares Sqi il

by Bpeirnte eatile) Ty e W fpc b o, 1on

kmdﬁmumu fruit trees, on the other hand, s ysing indigenous [srming oreeni feddae by
Whu‘tw temperatures close 1o or below [reczinig atpoducing indigenous drougiv-n Watani crop
hhm‘f dormant I'rl.mts can rest bt the varieties.

(it Heyantn and |.!.|I iy abicad ane thieE sy ways b

hﬂﬁhmgmm“ If any of the cnl tcal ¢l et
I ‘Hun[ met for a ]!l.:uill. plar cr '|?I p|.-_;._1r. fior
g o ‘mﬂﬂ may be shortened. This

', !‘" Tll.‘ld or even crop 1 pilure.

what may lie ahead, and 0 fpgilement

results 10 what are known 3% Coplig strategigs w0 that

\s climatt Zimbahwean agrit piture can Honansh,
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Activity 2
1, Discuss tha impact of climate change on £rop grewing
farming world-wice, Use the heachngs below 10 S
r'-_.,_u.“”:h 16 T'illll[ﬂl'l'l".' g Laak Y can UL s i R L]
Environmental Prestection Agency) 10 help you

ancd £rop F"”dw'.urm' as well s Irvigngy,
1t rnay o NeCEsLITY 10 G0 S, E
{parts are adapted from the g

Agriculture and climate change IO R
Agrlcuhlln‘r is thir riost |rnpurh‘?ﬂt secior of the wicarled's R T Thl; L:EE;?::::F:E:::: rl-':". - |
the world's farmers, produce keep humans alwe. Withoul agriculiura FH- .rl-ﬂ:ﬂ-:. irJ-u '[l:ITF\FI_;;r-:,,::;‘ A b
w1dﬂ,.ﬁppﬂdd {armire. 1""-1:_| riculture 15 highl'!lr dupuﬂdﬂrli on the clipnate, E:' ..rl. JH-HIIII”J lh“-r*-:- : LT Birye
carbon dioxide (CO ) can increase some Crop yhelds in sOME F‘I:EIF,I’.I‘J. |;|1r (&) q t-:;_. ki II”}fzr-rﬁ-ﬁ.
nutrient levels, soil moisture, water avanlability, and other conditions md nl }: mE = ;I a.. :;1-2:_1":1'_", b A
the frequency and severity of droughts pnel floods could pose chaﬁeng.t'q I:-: nd;i; :11 rt'a ey
herdars and threaten food safety. Overall, climate change could make 1 mr:.dr.- | .ﬂh ‘-:.I H:":-'n thigy
raise 'dl'lifﬁﬁl-":-, aﬂd Cr’}t[h Elﬁh ir the same \"-I'H',I'E ﬂf'ld EAME FII-i-:IEﬂE A e I"I a"-I'EI '}nﬂ{ nnG TJ:I i :FI'!':
effects of climate r.hnngf.- aleg need 10 ke cﬂﬁiidﬁlﬂd along with other EvEIng 18c1ors thiat aten
agricultural production, such as changes in farming practices and techneloy

Impacts on crops i
Crops grown in the world’s bread baskets (the LsA, Canada, pars of Europe) are eritical for the
waorld food supply. Wheat, maize and rice are all traded on waﬂd_ markets Change_s- I LMDt
atmospheric carbon dioxide (CO,), and the frequency and intensily of "3_"'-‘“3”"3 weather could have
significant impacts on crop yields, For any particular crop, the effect t_::f increased 18 "'"P*—'-’-}lnl‘ﬁ.w:’.a
depend on the crop’s optimal temperature for growth and reproducticn. | SOMME ANEDS, WIFTHIRG MEy
benefit the types of crops that are typically planted there, of allow farmers to shift to ‘Z'PUF% that are
currantly grown in warmer areas. ¢ anversely, if the higher temperature exce eds a crop’s optimum
temperature it will have a nagative effect . .

Higher CO, levels can atfoct crop yields. Some expefiments suggest that higher CO, levelscan |
increase plant growth, Howaver, other factars, such as changing termnperatures, Grong, and water arnd |
putrient constraints, may rounteract these potential increases in yield. For ex ample, if temperatue |
exceeds a crop's optimal lavel, and if sufficient water and nutrients are not available, yield increases
may be reduced of reversed, Mare CO, has been associated with reduced protein and nitrogen
content in alfalfa and soybean plants, resulting in a loss of quality. Reduced grain and forage qualty
can reduce the ability of pasture and rangeland 1o support grazing livestock.

More extreme temparature and precipitation can prevent crops fram growing, Extreme evenis,
especially flaods 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 whera riging surnmer tem paratures I
cause soils to become drier, Although increased irrigation might be possibie in some placas, 1 other |
places water supplies may also be reduced, leaving less water available for wrigation when mofe '
is needed .

Many weeds, pasts, and fungi thrive under warmer temperatures, wetter climates, and ncreassd I.

o3

SRS S

CO, levels. Weeds compete with crops for light, water, and nutrients, The ranges and distributio”
of waeds and pests are likely to increase with cimate change. This could cause new problems for .|

fatmars’ Crops previously un exposed 1o these species, )

i
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: Wh - Plant erowaly 5 .
L aeing tevals of atmosphare Carbion d-il.}‘,[l{h:i W oo pechcim the rutritianal valug of mast lood

i most plant spocios, mr_-!uclinﬂ whiat rscuce the ¢ ancentrations of proten and essantial ]
| value of ST [N o IH'IInF‘IH.:I.IIqhm?.rnﬂn'." and rice. This diect affoct of rising €O, an the - 1
ore? sed pﬁ“c‘dc vibeSlub 1o NETeased fos ;::'“ "o Mman hoalth. Human health is also threstoned [

! L
2 g on livestock |

=% andd mductions in the impact of pesticides. |

! in climate could affect an
W i . ‘ i nirmals btk duutu? and indl | _
climate change, and this could direg rectly. Hoat waves may incraase

Ewins Iy thra
Wbuiw 1o dmtn:;-_ﬁa. reduce ff-rrtilit?_ o 'Emic:l?;i:u;:.;:zl;pmr time, heat stress can increase
L agught may realen pasture and fe ; io,
G D‘?,E 1o grazing livestock. Some 5 e wmpha, Drought reduces the amount of quality forage
:“Ir‘:';:ﬂher summer femperatures an;ﬂasdtmdj experience longer, mora intense droughts, resulting
. fea s Ty, o / :
I' *j?ﬂ duction due to drought could uced precipitation. For animals that rely on grain, changes

Iso be
‘ | also become a problem,
" Fimate change may increas : ! |
e > d =ase the occurrence of parasites and diseases that affect livestock. The

e gnset of spring and warmer winters could allow some parasites and pathogens to survive more
1 In areds Wlﬂ.'l Il'ltl':l‘.'rJEEd. r.':miall_. moisture-reliant pathogens could thrive. Patential changes
f-: i ]:‘rraf:tlces, including an increase in the use of parasiticides and other animal health
_aatments, are likely tu.ba adopted 1o maintain livestack health in i sfaliet et
| ehanges foi st PRreSIes, _Hnd microbes. This could increase the risk of pesticides entering the
food chain or lead to evolution of pesticide resistance, with subsequent implications for the safety,
gistrbution, and consumption of livestock and aquaculture products,
" |ncreases in CO, may increase the productivity of pastures, but may also decrease their quality.

s in atmasphenc CO, can increase the productivity of plants on which livestock feed.

the quality of some of the forage found in pasturelands decreases with higher CO,. As @

;mh, cattle would need to eat more to get the same nutritional benefits,

3 temperature increase I

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

sthern Africa, including Zimbabwe, i
within or close to the tropics. In generai.
thern Adrica is hot, and dry conditions are
mmion, What unique of special d‘iaHer-E:E
B8 the geographical position of sou
ica present for agri::u'r'l:ure in the rEE!!El'-IT_"
der chimate change canditions? Use this
"% mm assistyou. -
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- 905 to 1996,
s N el o st ontbreak of 1 :I:n:usl This
A!rl'-'-“““fl' pests and diseases, festroyed CTOPS ancl pastures. Locusts eat

v ang frult, and can even breal

T, jeavis ark :

Iﬂd solutions ":.mr- e 1o thelr combined weight. Haif
! L]

hve oveurrene and outbreak of peses and diseass :1IH||I1JI jocusts eat what 10 elephants or 2 5qq

i a day. Fach locust eats its own

are a inagor mitathon b agri ultural activity. Pests eople eat
arid diseases attack or Intect plants and animals !.-w.*iglll i food every day. This gives us an
arnd can lead to the destruction of LTS, ard ¢ e RH:'-H damage which locusts can have
LH] )
apdsial lkticgses Akt =8tk . The solution is spraying with
: - . an farming. :
Frspuent outhreaks of crop and animal pests “nemicals s in the case of the army worm,

o bird invasion i1 August 2005, This

and diseases are experienced in Flmbabwe, the
(i of EiTIlh&h\'\"’-"S winter wheag

) A quele
SADC region and elsewhere in Africa, These L

destroved 5

outhreaks lead to reduced agricultural yields, e estimated at 280 000 tons, OWing to
threatening food security, increasing poverty and : ala;-].; " ¢ effective and timely control. These
even contributing to starvation, Common pests " - . ik o i 0
and diseases in Ambabwe include: migra tory birds MOVE imn r.i':' o]
AFMY WO ' 1 200 000 birds. Quelea birds can wipe out
b " WO :
#  redd inw:.ls entire wheat fields in a mater of days. The
e quelea birds hirds are not only a problem 1o Zimhbabwe.
e foot and mouth disease. Farimers in countries such as hlgcr_:a stay
awake all night in their fields beating drums
i - AW irds. One s
During the period 1995 to 2007, major outbreiks to scare away the ‘1”*'_]‘33 birds. One suggested
in Zimbabwe included: solution is that the birds can be trapped and
aaten. However, the more effective method is

o Army warm outhreaks in the 1994 1o J99s
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. [n the 2003 to 2006 wheat Ccrop.
and 2006 to 2007 growing seasons, ammy s Aninvasion of tsetse fly in 2005, Although the
waorm outbreaks were reported in some parts tsetse fly had been eliminated in Zimbabwe by

1o 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 Crueletox to
destroy the birds which threatened the winter

of Zimbabwe. The solution is spraving with the end of the 1980s, there was a re-invasion
| chemicals such as Carbaryl, Malathion and in areas such as Mbire and Muzarabanl,
: Trichloforfon in the affected area, Pheromone bordering Mozambigue. This was due 10
b traps, which use a synthetic fernale hormone wildlife movements. The tsetse {ly carmies
L to attract male worms can be used to forecast nagana, or sleeping sickness, which affects
k and detect outbreaks since a count of 25 males wild and domestic animals.
f' indicates an imminent outbreak.

el

Scanned by CamScanner




Fgure 1§ Army worm (A), red locusts (B), quelea bird (L), tsetse fly (D)

niscases caused by ba cteria and fungi can also
Jfect crops of animals. Farmers need to control

~cts and diseases tO ensure a higher yield. This is
~gliv done in one or mMore of three ways:

\apual or direct control means, for example,
trapping, catching or killing rats, mice and
iackal, or even removing ticks from animals
he hand. In the case of invasive plants, this
would involve cutting down or hacking out
the plants.

Biological controls include using a known
enamy of the particular pest of disease t0
either kill it, eradicate it (wipe it out) of
prevent it spreading or developing.

Chemical control includes pesticides, which
farmers use to control pests, while weeds

1ze controlled using herbicides, and fungus
diseases are controlled with fungicides.

Growing different crops and plants in one field is a
form of biclogica! farming called intercropping. 1t
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 controlied
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.

:Ih =g WAl 'F"-".'-;n
Topic 7: Agriculture shd land reform . 408
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Tabia 7.2 Pests and her cantral measures =

o

e Ry g

e

Teetsp thy spraad

trvartsomasss through Defing

P opEhe ANg aromati

s Nagana disease nan inals,
which results i deaths

s Sleepmg sickness in i
beings, which limits their
potential to work and can
eventually lead to death

e Limits the areas where cattle
can be reared

2% ]

Anthrax & an infection caused
by the bactenum Bacillus
anthracis

* Can result in preumonia,
blood infection, and death in
cattle, sheep, horses, pigs as
well as in humans

Ground or aenal chemica)
SET3yINg

Use of scented net traps
Treatrment of affected persany
animal and international g
operation

———

Waccination

Culling of diseased animaly
Antibiotics

Decontaminaticn and
disinfecting of anthrax
carcasses and infected material

Lad

Foot and mouth disease

s Seethe detailed case study

See the detailed case study

below brzloow
| & Insects such a= the maize stalk- | »  Stalk borer larvae at varous Burning or ploughing in crop
norern, Amencan bollwormin stages of development burrow residue to get rid of any
cotton into and eat different parts of remaining insects
the plant Biologica! control and
» Boll worms are larvae of a intercropping show some
moth which eat lesves, and the SUCCESS
bolls, of cotton plants Chemical cantrol (stalk borer
and ballworm)
5. Rodents and fungi in the * Damage or destroy harvest Store harvested grain in propef
harvest and post-harvest that have been stored storage facilities
peric-d *  Rodents contaminate Exterminate rodents b{.'
harvested grain with their contralled trapping of
droppings poisonad bait J
& Marauding animals such as = Damage or completaly Fencing
slephants, baboons, wild pigs destroy crops or, in the case of Ensuring wild animals are : l
and lions predatars, kill livestock limited to Parks and Reserves
Capturing and relocating

-

prablem animals
Warking with tmiﬂfﬂﬂm I
to find solutons |

_.—-—'_'_'--F-Fr"-

Tﬂﬂic T #.gnl:ulmre H'I'I'd land reform
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ﬁ:rl’f;’r 3. Which of the following affects crops, and
J e . what is meant by biclogical which affects animals:
i : | fgr combating agricultural pests a) footand mouth disease
" giseases. b) Anthrax
f: . inernational co-operation betwean c) Stalk borer
b o countnies of southern and centra) d) insect larvae such as boll worm
m:a ¢ important in combating, in e) fungal diseases
iculan 3 animal diseases? Look again ay f) tick-borne diseases
s map of southern Africa in Activity 2 to g) rats and mice.
B e P oL

case study: Foot and mouth disease fFMD}

+0 {4 & contagious disease caused by a virus that affects cloven-hooved animals such as cattle, pigs,
oeepanid goats. The affected animal develops blisters in the mouth, on the feet or hooves and teats.

m 1 s notifiable disease, meaning that it is a legal requirement 1o report any outhreak af the
Lept to veterinary officials or the police,

ety
coutireak of TMD has the following effects:

|+ poor amimal health which may lead to animal deaths

v Jow animal productivity in terms of meat, milk and draught power

v yoppage of trade in animals and animal proslucts

¢ tans on imports of animal products from affected countries

v the control of the disease demands resources in the form of vehicles, labour, vaccines,

quipment, materials and the erection and maintenance of cordon or separating fences: 14 s

theredore very expensive.

Luntrol measures
I Department of Veterinary
Yervices (DVS) is responaible for
mntrolling any FMD outbreak.
Veterinary authorities wse the
Mllowing strategles to control, SIOP
i eliminate PMD:
the zoning of the country
ito game areas, bufter 200€3,
sutvelllance zones, foot-and-
mouth-free zones and export

F A ' . ,.--"'a-...-;—-.......__., .

LiKiey, : - | e .
e L— SRE -l ' ;,'|"".-'-.-""'.' R T 1ok

L _'_. T T ‘-_-- - i i & .; b :-.‘k.'.".':-:. __.._._‘ _‘_._._ ey J:. ST

o TR T el
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s The safarl and national parks ane
feniee. This 1s soeant to preveitt il
peservokr ol FAITY anmd domeith liwe

s Ffler zowes Deeiwei)
arvas. et are the arryeillancg

i e vasow inated (O antle fertes wojral

the Berwn funs soutly of M Selinda tn 1Hi
5 Y
vkl anned vommencial papi hing arns

annd Bt Tudi o thie RBotswana bonder In thy
yway | 1o 1

pipapnd Sfarn i dels
affected by e

b Victoria Falls’ aain eoad, througth
are FMI bres poaies, with soniie Arcas b

export, Thas, the aistrittion of cattle s
. Risstebc tiory o Tvesstom b imovisiiient Iravialve il !

- il ail [Tt fi mans'e ol dismestic A piel wil
of aplmals, v

wparited fron 1he

.ﬂll |||['1"|-"|'l.'l‘r'| t :

I.IIH..‘

TILR
iy apael M b b, i

sopnes AN wlile
LI etllania 2o

Jenugh Mg,

i

qest of the country by rmeans of a

e Arican buffali, which s the malg

!
Jyie praths. ra cattle are allowsd in m]i
chiwen-hoowed aniraly h“'E-':‘T,

i 1 irliee
v wantle ard ‘ . ve -
. 5 Iroam Faai -t andies, Inthe wi

foljwing the botder between thy
g, Makado, West Nicholygg

-

L

uten .
Chiredzl, 101 s -
north, the cattle fence uns from Svamandlo,

fo Baritut o0 the Zambieei, The interlo m it

L and Chinhovi producing cattle for '_ 11;.-

occurrence of FyD. |
allowing quarantine or seclusion measures:

o antmals and their products, racing systems
hicle sanitation, sieck registers, ":'“ﬂl'f

e

to ety e otz in amd moveme i
clearsing and impeon and export regulations. b i agrhciitia b ;1::
»  Regular livestock imspections on farms, at dip tarks, cattle sales, agr ¢ S
staughter paings. . =
! .11-1.::1.1.";5“ agatnist the disease and laboratory diagnosis 0 determine the \-in:u. types m}_ .‘-;
sub-rvpes. The diagnoses are carried out at the Central Veterinary Laboratory in Harare, 5'

Botswana Vaccine Institute and Onderstepoort Veterinary Laboratory In South Af.:u:a,, It';.‘.ntil
should be noted that vaccination ean never fully protect animals since FMD is nnd:nﬁh;a, L

e (ther measures involve the destruction of affected animals.

Activity 4

Imagine that you are a veterinary officer in

Zimbabwe and there has been an cutbreak of

| foot and mouth disease in the district undar

your control. Describe:

e the maasures you would take to cantral
the disease

»  the problems you are likely to encounter in
your eftorts

* how you would overcome these problems.

Urban agriculture

Urban agriculture s the growing of crops on
vacant land within and on the outskirts of
clitles and towns, It 1s mostly a seasonal activi ty.
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

f ¢ Tepic 7: Agriculture and land reform
A

o

a good ralny season, 6004 of Harare's food supply

comes from urban agriculture,

Urban agriculture is characterised by the
folowing:

*  Poor households are the leading users of urban
land for agriculture, Such household plots a
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.

Common crops grown are maize, sweet

potatoes, beans and seasonal vegetables.

Cultivation is concentrated along wetlands

and stream banks. This can result in siitato?

and destruction of fragile riverine ecos)

" Urban agriculture can utilise organic waste 4
waste water on edible crops and pasture® &
|'.:£'ﬁ-urbﬂl'l Harare Municipality farms such &
Lorow-borough, situated an the weste™ ;
partially treated waste water is used 10
Pastiires,
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Introduce a planned, controlled, no

permanent user utifisation of urban spaces for
dgriculiure policy.

Use a plot allocation process that is pro-poor

residents, such as ladgers, the homeless and i
the unemployed. i
Enforce applicable environmental 1
management regulations, lor example on ,;
avoiding streambank cultivation. i
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T St i b

=

Topic T: Agriculurs 21

Scanned by CamScanner




|! Activity 5

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

*  proposer

s sgconder

»  spegker agamst

seconder against

s  gdiscussion

*  voung

Agribusiness

Agribusiness is the business of agricultural
production. [t includes all aspects of farming,
and evervihing to do with farming, which is seen
a% @ business, It includes animal breeding, crop
production, farm machinery, processing, and
seed supply, and marketing and sales. The United
Mation's Food and Agriculture Organization
(FAD) pperates a section devoted to Agribusiness
Development that aims (o 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 Comiprises
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 guarter of Zimbabwe's Gross National Product
(GNP) and half 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
tarmers dominated the markets for agricultural
commuodities such as maize (60%] cotton (B0,
sinall grains, ground nuts and beans.

The drought vears of 2015 and 2016 had a
severe impact on agribusiness in Zimbabwe. Food

m Topic 7: Agriculture and land reform

have been hardest hit, as have other crops
that rely on rain. Irrigation helps 10 maintain
<ome agricultural output, and '“bﬂc:? has
generally been d SUCCESS str:vr_}r. However, all of
southern Africa, including Zimbabwe, now has tg
impart food, and the whole region is vulnerable g,
food shortages and hunget.

s commercial agriculture CONIACLS, $0 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 agricultu ral finance personnel
« auctioneers and the transportation business,

The agribusiness sectors in Zimbabwe have many
plavers 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 activitles speclalise or work or
focus on a prosduct at various stages or phdm in
the agriculture industry. Aspiring business people
or companies can identify an area or niche where
they want to do business. Remember that such
plavers or entrepreneurs are all in the same broad
business of agriculture though, and depending on
what improvements have been invested, the value
ar cost of the product varies. Operation in a sectof
needs to he supported by an pnahilng ot condudhe
Environment at a national and international

and with ready markets for whatever products ar
produced. The types of agribusiness in Zimbab#e
mclude input suppliers, producers, processors
distributors (such as whiolesalers and retailer!

all should be able to access financial backing o™
vommercial banks, micro-finance institutions
govermment loans and programme donors arid
non-governmental organisations
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p need of repair though, he
1Lt

;L_ Im,.mlmral potential of the
verse with possibilities for Producing g,

' gt COMLON, WOOL, beef, (a4 alize,
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~.~:'|1 popular), among the
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Mgl
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LR |I|.H|'I |1-'T|gﬂt|f.‘-l!'l m’tfﬂtiai, Whl{h
n e developed to counter the
requent droughts.
ritusinesses, especially smaj).

Problems of

to mediym.
wile ventures, are a source of employment

i livelihood for the many unemployed oy
choul vouths in Zimbabwe,

ne high literacy rate means that the majority
¢ people in Zimbabwe are able to run their
wit agricultural related ventures,

-+

tivasource of government revenue from

[AWED

mhibitive conditions and
sadvantages of agribusiness
wallscale and individual players face stiff
wmpetition from established large-scale
- prospective large player entrants, “'l_f |
ilative tssues to do with the Indigenisation
“tand tuture agricultural land rights are still
“enain and unclear. .
"1 is generally a lack of finance and, if
%ailable, it s very costly, for example hlghﬁd
Tierest rates. Sm;ill venture iﬂdi"'im:'_'_ali:ﬁ'; ot
iy start-up capital, money and faci
atiy) basic ¢t aining or i nduction.

Lmany of whiom

ed and ljve o g hand-ln-muuth

::1 iur!.l.li.'rpt.' rorming ELonomy with 4

“HAnking indusirig Base limits the potential
l.narJ-:ut for AFro-products,
Climate change indye

: ed droughts and
CTratic rajy

; all are constans problems in the
dRricultural sector,

Activity 6
1. Give a definition of agribusiness in your

own wards,

Name four branches of agribusiness in
Zimbabwe,

Explain why agribusiness s important to
the economy of Zimbabwe,

4. Two of the following would net be part of
agribusiness. Identify the two activities:

* crop spraying

* irrigation farming

*  hunting
*  veterinary services
* fishing,

5. In a class group, think about and discuss
an agribusiness that could be started in
your particular region of Zimbabwe, Think
about:

s the type of business

s  how the local community might
benefit

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

s  how environmentally sustainable the
business would be.
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Summary

mge Is the Chanid,

s Clmare ob
e 1A% IR, i

amil gaintatl I apypears 1
Fimbsabae clwwhen previds :
different crop by, O expranding agriculture 10

o Agriculiural pests and lispases Ao SKRNESSEs, '
o amigpals. Insecis, oo animals (it &

o Tests and disedses G Im!
hiolpgically by itroxhuching 2 plant
chemically, with Twerlicides, pesticicles,

e Lighan agriculture s agrivaliun {Farming
chickens and domestic Srirmals, in spitle
sl [ v frwama Lithan agricy

s Agribusiness ireludes everything assOCid
gommiercial farmers, srall-5ca

coptrodied anully
gr s

o marketing.
«  Sources of funding [of small-scale agribusiness |
donor funding or private funding.
«  Because agriculture is 50 importan
Many individuals cam a livin frov

Glossary
agribusiness — everything to do with the husiness of
agricultural production
biological control - the use of natural controls
«uch 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
commudity - a product or something whose
output can be measured
genetically modified - any organism, plant og
animal, containing genetic material that has
been artificially changed so as to produce a
desired charcleristic
global warming - rising atmospheric temperatu
on an ongoing basis -
gross national product (GNP) - the value of all
goods and services from human activities in a
country for ong year

Tapic 7: Agriculture and land reform

jer ka1 chang

i o attack plan
y (Tor examples t

ment areas 50 a8 t
HAGes, b

fiuare has adval
farmingasa b

ped with
e farmers, of on o5t
therefore includes growing crops or ralsing animals,
This includes everything from agricultural machingery,

pclude commercial banks, gﬂ"-‘En‘Lﬂ'l.ﬂ'lt funding,

¢ 1o Zimbabwe, agribusingess remains vital to the country's economy.
m some aspect of agribusiness, and the economy benefits from

taxes and the products such as tobacco produced for export.

{luee weather such as temperatun
o warld. Agriculture in
tils mibght inclule growing

or attack plants {crops)
lmestic animals ar¢ also classified as pests.

gkich g or killing rats oF locusis)

15 the pest of disease) andd
g such % antiblotics.
le often grow food, or keep
de an extr food source, OF EVEnto
psaclvantages of problems.
usiness. What is produced by
of in cash 1eTms. Agribusiness
infrastructure around farming,
cultural products,

o pm\-’i
it also some d

tes, is thought
but also the whole
o financing of agr

gross domestic product (GNT) - the value of all
goods and services from human activities ina
country for one year plus income from oversels
assets

growing season — the period of time during which
plants will increase their biomass (in other

: Wf":‘”: grow bigger, or bear fruit and seed)

uhmdm % t;np;ﬂdd:. fungicide - chemicals, produced

o ory or factory, which target weeds,
o mnﬁﬁﬂ of fungus respectively; they e

i s ol plant and animal pests and
izl s Er'm!':}ductinn of water other that
s h'-“ all by spraying, flooding of drippirté

taibd mmmﬂmil. o1 to improve the harvest
. mmm;l_thangﬁa to the distribution of 10
equality ip of land, usually undertaken i3
e mongst those who previously did

urban agri e .
g MT*“TE - farming undertaken 10 pulti? %

Ak as settlements, towns and cities

= animal doctor
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fﬂPic test 7

Climate change 5 Hkely 1o resalt g 6, Lok at the simplitied map of larming regions
B lohal temperatures falling ol Zlmbabwe elow:
B ,unhﬂ temperatures vislng ) Tedentity the four different regions.
¢ show Oves Zimbalbwe by Explain why there are different Types of A~
p o the Zamibweed sdrving up completely. farming region in Zimbabwe. 7

pternational co-operation between southern
yitean counttles on agricultural matters is N
jportant becatise:
 animal diseases can casily spread across T
jnternational horders
i animal diseases cannot easily spread across
international borders
. wach country is completely isolated and
o 1ts 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 guelea birds
¢ using the natural biological enemies of
diseases and pests to control them
D waiting for a plant disease to die out

OVEr time,
Land reform in Zimbabwe is aimed at: 7. Do you think urban agriculture isa good orf
A a more equal (equitable) distribution a bad thing? Explain your opinion. There is
of land no right or wrong answer, but you must be

able to support what you think about urban

B getting more tourists to visit Zimbabwe
agriculture with good reasons.

C establishing more game reserves and
national parks

D none of the above.

Urban agriculture in Zimbabwe:

{s practised in rural areas

only takes place in forested areas

needs very big pieces of land

takes place in or close to

human settlements.

o Bl o -~ Tl
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2l Which agricultural commodity is one of
Jimbabwe’s most important export?

b Which comimatity do muost Zimbabweans
reiv on as a main food source?

(N

b

el explain the general trepg
poall these commodities,

ing possible reasons, why
hanged (up and dm‘"“lnﬁ

| Wtst phlwe 4
gt fus
i \F1|.IIH'|, B
onptpuls frave

flye vears
which commodity seems o have

the best e VeTY since 20127

Mata is only available up until 2012 but,
given the severe droughts of 2015 ang |
2016, and the high rains in 2017, whay ;
is likely to have happened to the graph -

where it stops on the right?

What is agribusiness? List five types of

agri

business, and explain why agribusiness

is important to developing country like

Zimbhabwe.
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- erdd of this topic, you slvoudad B able to;
igacribe seTvice indusiry

Lefine ounsm

) | Gewidw tourism in Zimbalwe

saecribe problems associated with tourism in Zimbabwe
, suggest solutions to problems faced by tourism in Fimbabwe

sescribe quaternary industry in Zimbabwe

caplain problems assaciated with service industries in Zimbabwe.

introduction

. saries are human economic activities. Farming
_meulture) and mining are regarded as primary
+stries, and manufacturing (factories) as secondary
| yetries, Tertiary industries are dealt with under
, 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 jndustry workers and
nrofessionals include:

« teachers (education)

. accountants {finance)

« shop assistants and informal traders (retall

trade)
¢ cleaners

=ource based activities manufacturing
flarming, mining) based activities

l::'3'-""! B.1 Sectorsof industries making U

s  health workers imedical sector staff)

L Lranspurl

» police, judges, magistrates {law enforcement)
«  clty, town council and district workers

imunicipal Services)

« secretarial workers {affices).

These service industries ocour in most human

settlernents at different le

vels, The mmore advanced

sottlements have more service industries than

the less developed settlements. This means that

the mote developed countries in the northern
hemisphere such as the USA, Canada and most
European countries, s well as those in the southern
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
common service industry - tourism.

Sactors or industries making up a country’s economy.

service based knowledge based

pa country’s econcmy

activities activities
l J
dealt with below
Topic 8 Industry
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Tourism and its importance in
Zimbabwe

Tosurisam ineans moving to places of interest o
plvasure & lourks? is somesae whie visils plaaes
Bor ey e views sl e spetivies i new anil
diftercint plaves, Dl tinie taken varies tooi a
dav s prirney to hodidavs Tasting for weeks. The
dhistance alsir vartes goeatlyv amad i pelated o
Affomdaliuliny. Tourism s govermed by people with
the time and money to spend on visiting and
eaplonng hifferent places of imtenest

|_Activity 1
1. Name the tourist attractions that you have
wvisited in Jimbabwe Explain
*  how you got there
*  why you visited
what you think could be done to
ATract more wisitors 1o 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.

| 2.
|
J

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

*  Towurism: The World Tourism Organisation
defines tourism as the temporary or interim
mavement 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

Fisgrdsd of B arsdoists A porist 15 a 1Ir'1slmp
wihie \IH'I'||.1'+ al lesist o0 night in the

Hion visited | xoiarslonnists speng
IIh”"“llh.lul e night an Higledesntintion
I|.I.I:.:I Ill:!ll depends on the exislence

o patural and geogetaprhi firatures.
IIH-uun.:ll.ln-.l has chosen to utilise the

patural envin ypment for social and
economic benefits

Eactors influencing tourism

e development ol tourism in general depeng,

on the following factors.

Climate
Soqme areas in the northern hemisphere

experience unpleasant climatic conditions
such as very vold temperatures tor most of the
vear. The people trom these areas therefore
visit places within the trapics or southemn
hemisphere where the weather is sunny and
pleasant for thelr holidays. Tourists from
Canada, the USA, western European countries
and dcandinavian 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 cou ntry. 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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-ure 8.2 Victoria Falls is one of the seven natural
- sars of the world

istorical or cultural attractions

<sme places are important for cultural reasons.
O 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
the world, Cities such as Jerusalem and Mecca
are destinations for religious tourists ot pilgrims.
The pyramids of Egypt provide a big attraction for
tourists worldwide. Some entertainment facilities
also fall within this category. These include
world-famous theatres and places where dance
and music groups perform for an audience.

Accommuodation

Visitors need good accommadation to make their
stav comfortable. Most countries that have tourist
altlmv:tiﬂns make an effort to have well-developed
sccommodation facilities for their visitors.
‘\ccommeodation comes in the form of camping
sites, hotels, motels, chalets, lodges, flats, houses
and caravan sites.

Transport accessibility

wies ul transgoert b5 oessential for
e tomiriat albran bions to be accessible, This
mcans a goosd sead nevwoek, altoedabile modes
ol tranport andd reliable air transpetation
systens peed 1o b developed. In Znibabwe,
speclanl consehves, abr anad road ks and car-ine
services have been developed o link up various
Losnpist clestinations, Fackage bours are & commnimicg
feature ol tourist travel,

Foreign currency

Foreign cumrency s needed to import special

foods and provide good Facilities Tor vishtors, In
developed countrics this is casily available, but in
develaping countries o shortage of foreign currency
is a hindrance to the development of tourism.

Advertising

The attractions of a country need to be promoted
1o 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). Trawvel
agents are also a helpful means of advertising.

Paolitical stability

Tourlsts visit areas where there Is peace, safety and
security, Wars have a negative impact on tourism.

Services

Tourists need various services such as those for
shopping, banking, entertainment and eating
(restaurants and delicatessens). These services
would provide the visitors with their daily
requirements and make their stay in an area as
comfortable as possible.

Topic 8: Industry §
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Figure 8.3 Great Zimbabwe National Monument is 2
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,
walters, porters, clerks, cleaners, tourist guides
and shopkeepers. In Zimbabwe, 426 000 people
are emploved 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

3

Topic B: Industry
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Infrastructuré development
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pmexdation and various informating
| ground transportation facilities
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gir operations, especially in
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Stimulus for economic growth

The food processing and other agricultural
industries aré developed. This is because hotels and
restaurants in an area need food for their guests,
These sectors also emplay people and these people

need services, so they stimulate the growth of the

country’s service sector as wiell.

Wildlife conservation

wildlife resources are conserved as tourists want

(o see, in particular, the flora and fauna of Alrica.
Tourism authorities are actively involved in wildllfe
conservation programmes in Zimbabwe.

BE

=
'gure 8.4 Hwange Natianal Park has over 100

mam = :
rna.l species and is known for its large alephant
Population

Sﬂﬂi Ell bE'n‘E"Fi'tﬁ

::t tourists mix with and appreciate people of
ther cultures, Cultures of a varied nature c©0m*
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rhe disadvantages of tourism
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st attractions. To add to this, salaries and
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There may be environmental degradation
40 10 PROSSUTE exerted upon the environment
., human utilisation. Tourlsts may also disturb
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Activity 2

Having read abaut thes cjanieral athrantacyes and
disaclwantagers ol tenirisrm, lpatske a1 O AnEwWer
1o Activity 1 Cuestion & andd sharn your ideas
i o class chscussion on the advantages and
disadvantagos of tourism.

ot

The tourism industry in Zimbabwe

Tourisi |s seen as a vital source of toreign
exchange by the government. This is hecause of
the carnings made from payments by the tourists
in the foad, accommaodation, transpert and
entertalnment industres. Most of the tourists Lo
Fimbabwe are drawn from south Africa, North
America, France, Zambii, Botswana, Germany,

Japan and Australia. Figure 8.5 shows tourist

sildlife areas.
numbers who visited Zimbabwe between 1996

neome from tourism may be unreliable

hecause the numbers of tourists visiting an area and 2014,
wav fluctuate. This may be due to the seasonal oo
qature of tourism. This could also be due to el i’. |_ A . -
v & . = PN Pl -
aublicity in the local and international media, or il i A L] =4
cconomic or political instability in an area. = A A L\: . T =L
: s - [ YL ¥ T \ |
Tourism can result in cultural erosion and gao % = v ¥ =1
19
ioreign cultures may overtake local culturcs. g H } ‘n“ ‘! Kot |I
i+ s because of this that as early as 1980 the : 2 [ ¥ —
government of Zimbabwe issued 2 memorandum " F’h\ IIr ¥ =
of policy that tourism should not be allowed to Y —‘I
degrade local cultures. ~oh G 7000 2002 004 206 208 20 AN I
year

Diseases can be spread through contact

between different people in the tourist resorts.
Luch diseases as HIV/AIDS and other sexually

Figure 8.5 Zimbabwe tourism, showing the number
of visitors each year betwean 1994 and 2014

; : be s pad through . .
1{ ra nsm:tted diseases can e 5PT Tourist attractions
ontact. i
Top managerial jobs are often taken by Tourlsm in Zimbabwe is based mainly on the Parks
5 in developing and Wildlife Estates that are found chiefly in the

ist attraction
f or are controlled by

k hiome.

foreigners. Most tour
nations are in the hands & ‘-
foreigners, who repatriat® profits

peripheral areas of the country. These are mainly
sparsely populated areas. Figure 8.6 shows the
location of these Parks and Wildlife Estates.

o ST N . [ RS [
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Figure 8.6 The Parks and Wildlife Estates of Zimbabwe

The "arks 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,

MNational 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 B.1 summarises the main characteristics of
Zimbabwe's national parks.
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Botanical reserves, botanical gardens

and sanctuaries
Potantbiail peserves ae fnprortand b the e
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ol sl lgetunis spe e, | samples
ichinde Bunga Reseive for maonntain ot
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Pk flora anad Mountam Acachi respuctively.
Carctuaries are ameas when atifiils are
eepreially protectesd, Thesw include Chimaniman
Flarid that has 1 500 ha sel astude for the protection
ot elamd. Mbadze Pan has an ared of 40 haancd ks @
bird sanctuary on an osbow Like of the Shangani

TR LLR]

[y athv

River. Nvamanetst Sanctuary is 2 440 ha and is
characterised by Great Dvke flora, and Tshabalala
Samictuary 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
recreationt, Doma (hunting), Malipati {limited safari
hunting), Sapi (individual hunting, canoce 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,
helieved to be the most spectacular in Africa, south
of the Sahara. The Khami rains and Dhiodhlo
rulns, in Matebeleland, are also interesting 1o

122  Topic 8: Industry
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Figure 8.8 | zke Kariba is the world's largest human-

made lake

Communication

#imbabwe has an astablished 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
¢heap to the ordinary traveller. Alr transport serves
hoth domestic and international routes.

«  Damestic routes: Tourists may want to get o
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.

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

The potential for increasing tourism

Zimbabwe has a vast potential for increased tourlst

revenue becanse:

* There are many wonderful scenic attractions
including the world-famous Victoria Falls
and other natural landscapes including the
Chinhoyl Caves, the Zambezi River, and the
Eastern Highlands with mountains such 25
MNyasnga, Chimanimani and the Vumba.
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gstic tourism is gaining momentum
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fforts in promoting domestic tourism are
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pevelopment Corporation (ZTDC),

, Zimbabwe's warm, sunmy climate favours
wurism. This type of climate is favoured by
sourists from cold countries in the northern
nemisphere such as Canada, the USA and
Western Europe.
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5 Ewra

Activity 3
Hew di you think loeal tounism can be
encouraged in Fimbabwe?

e

Quaternary industries i

Luaternary industries provide services to all

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

and form lnkages 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.
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Problems associated with
quaternary industry in Zimbabwe
Cuaternary industries are found mainly in
highly developed countries, with plenty of
money to invest in research and development.
In developing countries, including Zimbabwe,

Summary

tourism, these are tertiary industries.

*  Quaternary industries provide services such as research development

*  Service industries provide services, as in cominerce, trade,

y Industries are hampered by a lacy
ind capital (money). Zimbabwe'
focuses on primary and, FD an Exten,
ety industries. These WEre discussed i
"ty rtlary industry +.U|'.|f|l|:lrls primary and
ndustry but, as with most dL‘"r'l']:lp'mE
s, Zimbabwe relies on knowledge any
L.,:-,unlr_i .rmm developed cou nties in terms g
expertise dGat Developing countries hay,
'-'I'l““'ﬂ-mm':15 <uch as education and health. The,
left for the government iy

quaternar
of expertise

TR |'|I'.|

Form 3. ¢
secondary !

urgent nee
is little or no MONEY

fund quaternary industry.

transportation, banking, insurance and

and the development of

specialist expertise in, for example, information tech nology.

and secretarial services,

Service industries provide services such as tourism and recreation, teaching, insurance, transport

*  Tourism Is a service industry that brings in foreign currency to countries such as Zimbabwe,

South Africa and Kenya.

*  dimbabwe 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
for the benefit of all

developed country - generally wealthy countries
of Europe and North America with highly
developed economies and infrastructure

domestic - local, not foreign

quaternary industry - quaternary means
four, so these are fourth (high) level service
industries such as the development of computer
technology, or agricultural or medical research

12" Topic 8: 1r'|l::|ustr§,'

_.——_

service - something other than goods, for example,
finance, education, health, tourism

tertiary industry — meaning third level, or tier
lafter [ arming and mining, and manufacturingh
tertiary industries are service industries

tourism - visiting a country, place or area for
relaxation and to experience that country, plact
Or area for oneself

Scanned by CamScanner



jctest 8

foi the answer that does fit iy
'Flln,l,'eIE*“'-"“ln Zimbabwegn "‘f'ltdli[u.
ﬁmmmzimu
Hwinge
Kruger Park
yiana P'oals.
known tourist

H'.“.‘lul.

l|||'||;"|l'
wiagara Falls

victoria Falls
¢ Great Zimbabwe
p Matopos.
Lake Kariba 15 very popular for-
y fishing
§ boating
¢ viewing game from the water
p surfing.
which one of the fﬂlluwing isa primary
mdustry:
A tourism
B farming
C education
D health,
Which of the following are typical of
quarternary industry?
A forestry and fishing
! Iooking at alternative energy sources
€ mining and farming
D health and education.

attractions in Eimhahwe-

10,

11.

What ape
tare the advantages of tourism for a

;T_’fd”_“l* such as Zimbabwe? Give five exampes.
15t SEX types of employment associated with
:_hle lourksm in dustry.

Suggest four ways in which Zimbabwe can
SEOW its tourism industry.

Hunting of big game is becoming a
Eﬂntr_rwt-rsial issue. State your opinion on
hulmmg (for or against) and support your
Opinion as to why you think hunting is a
Bood, or a bad thing.

Explaln why quaternary industries are not

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

a)  What is domestic tourism?

b) Describe five ways domestic tourism can

be promoted in Zimbabwe.

%

Scanned by CamScanner




and Populatian

Objectives

sk ot this topic, you shonlel bet able o

Feagplain Lators fleat bfboeney |H1|'H|-
ati

R the @
loerstity ami

Ll
describe and explain cases amd eflects il gt

cuthine ditferent categories of migration

eaplain the rationale for laving population plic
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describe and explain diseases associnted with deve
explain e social and cconomic effects of diseases :
various stages of the demographic trans
identify countries with high/low population growth rates

explain the etfects of population growth (negative or positive).

ion growth
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wl and developing countries

Juped and developing countrics

ition model (DThd)

Population growth patterns

Look at Figure 9.1 1t 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.

10
8
§ /
27 & /
a2 /
6a /
oe 4
= /
= 2 _/
_“.-"—""'.=.-d.'..il
0 |
1650 1750 1850 1950 2050
year

Figure 9.1 World population growth

126 Topic %: Settlement and population

Population sizes do not stay the same. The things
that lead to changes in the size of a population
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 13
and 49 years). Population growth Is also a function
of death rates versus birth rates whereby more
births will give us a positive growth, known asa
natural increase, and more deaths will give usa
negative growth rate, known as a natural decrease.
Migration change refers to the increase or decrease
of the population of an area due to the balance
between the outgoing (emigration) and incoming
(immigration) population,

The world-wide trend is a decline in birth rates
leading eventually to reduced population growth:
A zero growth rate is predicted or has been reac
as follows:

in Europe by 2015

in North America by 2030

in China by 2070

fn South East Asia and Latin America by 2090
in Africa by 2100,
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e 9.1 shows the world and regional population
i from 2011 to 2015.

nesides a general decrease in population
__-_Ju'th rate, the world population is still growing
o we need to know why the population is
qwing and why it varies from place to place.

factors affecting birth rates

ratility 1s the ability of a population to produce

wshies. Two measures of fertility are the crude

tigth rate (CBR) and the total fertility rate (TFR).
The crude birth rate is the number of babies

W in a year per 1 000 people in the population.

}j - Mumber of births w1 P00
total population
Meetality is the number of deaths in a population
Nayear. It can be measured i several ways:
“luding the crude death raté (CDR) and the
“ant mortality rate (IMR).
 The crude death rate is the num
.Tmlﬂa year per 1 000 people 10
fu““ calculate the crude death t
U 8 the crude birth date, using t

3
iR = umber of deaths » 1 000
lotal population

Lte in the same
he f,mmula:

L Em““"'mg factors affect pirth rates:

Level of economic development
Improvements in living standards result in a drop
in the birth rate, while the birth rate remains high
if there is no economic development. Children
provide a form of security to parents in old age.

Subsistence farming economies
Children in poor farming communitles are seen

as a source of cheap labour. The more children a
farmer has, the more labour is available.

Demographic structure
A country with a high population of young
adults tends to have higher birth rates.

A country or region with a high percentage
of children and old people will tend to have
lower birth rates.

Education levels

Generally, the more advanced the level of
education of the parents, the lower the birth
rate. This s the case hecause with more
education COMES the knowledge of birth control,
social awareness and a greater choice. Education
rpnds to delay ©f postpone the marrying age for

women and so reduces birth rates.

~ i f Caslamant and nopulation
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Religion

sost of the world's
development. Sonie are
and most condemn abortion. strongly relighous
communities tend to have high birth rates,

slim and Roman Catholic
hirth rate areas due t0 religious
rica and parts of the

for example, the

¢ sect in Manicaland

family

peliglons erenurage
cantrol

:1],1|1u_~i.l.'t| tey birth

for example, the M
communities. High
beliefs include South Ame
Middle East, In Zimbabwe,
Johanne Marange Apostoli
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 vears 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 hirth 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 0.2

Figure 9.2 In some communities, male children are
valued more than female children

iy BT
"ﬁ Topic §: Settlement and population

Egciﬂ| status

unitles determine social status by th,

fildren a man has, In trying

p of wives and ©
| standing, large familigs

Political influence
KOIme gnwzmmcnta make an effort to encourage 5

higher | sopulation by offering incentives to peapy,
with larger families. Again, this tends 0 increase

¢he hirth rate.
_____,_-—'—-_-_-_-___
Activity 1

1. In groups discus
mone advantage
having a large family’-

With the help of your 1ed cher, carry out a

—

s the topic: 'There are
¢ than disadvantages in

2.
census in your class on the number and
age of children in pu pils’ families. After
gathering this information, show it in table
form, and calculate the average family size
3. Conduct a second cansus, namely the

tamilies 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. Asacommunity 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 fermale children?

Factors affecting mortality rates

T
Ht;:;ekll';a& been a general decrease in mortality

own as death) rates in the world as a result
of the following factors:

Improved medical technology

Medi :

of th::a:alhknmﬁ.lm“e has resulted in the eradication

e E‘ ild killing diseases such as polio,

This hI:: 8 cough, measles, diphtheria and tetanus-
. greatly reduced infant mortality rate.
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yances in agriculture and industry
= agricultural developments that have taken
i jeand to greater food avatlability and theretore
uved deathis dhue 1o malnatsition, The advances In
scultire have also resalted i better diets, plentiiul

ool supplies and therefore better health and higher

life l-\tﬂ_"t'l:lllf\-'-

mproved health and hygiene

dustrial development brought along the use of
qap and other chemicals to improve hygiene of
e people and therefore reduce deaths due to [T
hvgiene.

educational level

fducated parents are aware of the importance of

5 palanced diet, immunisation of children, and
ymproved health and hygiene for their children.

improved working conditions

\s a country becomes more advanced
echnologically, 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, Of COUNtry,

by emigrating. The destination area or country

recelves 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

+ famines which have caused peop
an area

+  forced population movements w
socially engineered DY governments.

le to leave

hich have been

Population growth in Zimbabwe
i growth have had

e facton alfecting populat
Zimbabwe. After

ait elfect on population growth in
Independence, Zimbalrwe wis Gne of the world's
countries with the highest prpualatiomn growth rates,
Fertility rates in Zimbabwe were elose 1o eight
chilldren per woman in the 1960% and this dropped
to seven by the 1980s and started falling fast 1o
5.4 by the early 19905 and to 3,6 by the year 20602,
soon after independence there was greater access 1o
educatlon for girls, effective primary health care was
introduced and the status of women improved.
The more educated a woman ls, 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 1o
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
s+ increased education and literacy
«  better health facilities
«  more employment opportunities for women
»  later marriages
« urbanisation
« mote income and rising living standards
« increased access to mass media campaigns
against large familles, for example, Oliver
Mtukudzi wrote an anti-natalist (birth) song
iBaba mwana rongai mburi’,

However, the death rate rose from 11 to 17 deaths
per 1 000 people from the mid-1990s mainly due to
the HIV pandemic.

Table 9.2 Population censy

Year

Papulation

Topic #: Settlement and population
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Activity 2

1. The figure b
pyramid for Zimbabwe fro
Census,

75
70-74 4
B5-6 =

alow shows the population
m the 2002

: |
4 2 2 4 &
Parcentage of population

a) Why is this type of graph called 3
population pyramid?

b) Can you see any pattern with
regard to the shape or structure of
Zimbabwe's population pyramid?

¢} Explain why the population pyramid
has this particular shape.

d) This pyramid structure is commaon
far 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. A 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).

igratiﬂl'l

m
quses of L
E - maln types of mlg‘!’dt orl: 'l.-'ulu“tar:rl

migra phon.
jons

There arc
and forced
Voluntary migrat

e movements, which involve
Th‘-'fl‘ atl?hr: reasons for the movements could by
choice.

litically, socially Of sconomically motivated,
poli A

: le could be
Jtary mig rations, peop
iztj:;: ?i:rnbetter jobs, education, better housing

or improved health care.

Forced migrations
Eorced migraﬁm‘ns are the movements of people

due to negative factors. People are forced or drive
to mnove so as 1o survive. The causes include:

[] wWars

+ political con flicts
natural disasters such as floods, earthguakes,

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 Conge
(DRC)

*  Sudan

* Nigeria.
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ractors affecting population
mfgratlﬂﬁ
f ;-ulu:um migration is driven by push and pull

(yctors push factors drive migration from a place.

=

factors attract mmigratior tosairds o place

s, sh factors

shortage of employment eppapaartunitiey
lew wages and salaries

highly oppressive povernments

poor living conditions

poor ed ucational facilities

jack of development in the economy ol

g country
natural disasters, such as drought

wal

racial, tribal or relighous discrimination

« high taxes
+ ponrsollsora shortage of farming land.
Pull factors
» high living standards
hetter

availability of employment of
juby prospects

higher wages and 5a
goed educational he
wiclal facilities

favourable climate and, for farmers, MO
fertile soil

presence of friends and rel
spirit of adventure

Jaries
alth and other

atives

= fower Hivees
s petbrerpnennt o lose Lo Bain by v Dt

g D gl e ey
SRR TTRTTT ATTRE

Pl lmien
e ]
W nm
B baisd 1R
opgemml me s
Brl-ge
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e
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para it i pregrakicat

1 Activity 4
1. Fill in this table about populistion
rnigrastion, The hoadings will cpuiche you,

Huluninﬁ.* or
forced

“l".ﬂﬁn ru-a-n_nn '_I‘_un.h ;r

y does Figure 9.3 seem 10 show the
ihit colourg and the

ght,
in Eulmljfa?
18 W no he peof

in why a number of peop!
rying their balengings with them.
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Effects of population migration

yil 1o be stmilar o spite
o dlilferenee is mor
or sk lve elfects on

The elfects of migration e
of the type of migration. Th
fr e details of the pegative
Bl the sending and recelving reglon,

Effects on the source or sending region

Positive effects ane:
o peduced unemployment rates
«  reduced pressure on farming land and
grazing land
s reduced pressure on educational, health and
other social facilities
=  peluced birth rate because it is often vounger
peaple of reproductive age that migrate
= money sent back to the sending region helps
raise living standards
* migrants may return and bring back new skills
to help develop the sending area.

Negative effects are:
* |loss of able and active young people
#  reduced labour force and loss of skilled people
= family breakup and stress if the split up is for
lengthy periods
= the clderly, the weak and small children
remain behind, which impacts on death rates
» lack of investment |n the area, so development
slows down or stops
* rural centre and infrastructure decline due to
low demand and utilisation
* schools and shops may actually close down.

G032

132 . Topic 9: Settlement and population

N 4 ¥ .o

PPosiiive ©

FUNAL

oy

"

e mceiv'ing rE-g-lﬂn

Effects on th %

ﬁt“-‘:liz:éd energetic and skilled labourery -':.
f::;::;lbiiled prufr.rsstunals. for example, %
d -

(s, are attracte . -
dfﬁ iability of willing WOFKIOKCE 0 - 5
: ountey Of aTe3 expertem:us E

llﬁ &1 i
increasing deve P f demand for serviges

Megative effects ares

5 oare a sOUICe ¥ :
d goods; hence development of ancillary
n
:enﬁces (multiplier pffects) and

more investments.

immigrant

money is sent oul of the country or the region
immigrants may not integrate, resulting in
cultural conflicts (for example, the xenophobia
experienced in south Africa); tensions may
build up with the local people as the migrants
might be taking their jobs _

soclal, cultural and language 1ssues as
immigrants may not adapt easily

immigrants may strain the tax base because
they also need services such as health

and education

a strain on resources such as housing, health
and educational facilities.
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Activity 3
r TUEHI:” ;Intmm migration. Link the statement in Column B with
i '
e here more than ane answer appears to be correct, choose W
mast relevant answer,
|__.—-—i—-—
lﬂdmn B
many people are attracted by economic

the words or statement
hat you think is the B

|. wenophobia

]
Fs = T opportunities ‘:ﬁ
£ THC 3 2
people are forced to emigrate, though they don't "
== reatly want to leava 4
ckilled workers e
. aVE 3 Cou |'I1r}l H-“s hEPpErIE‘d I countrigs EIkE‘ '[l"ll‘."'!' {}ll:' USEE ﬂﬂ'ld &
e China
ount rOzpeErs |
_u:_lr',.' prosp : and the BCONGMY grows economically active peaple have amigratad
plalnl E'.ngll'l.t E'”"'E!. a5 the govemment directs peopla are forced to flee or be kille-d
mass n"ngraﬂuﬁ's within its bBarders '.-‘i|I
nd | H . 4
Lass & ess tax available o thia Qovernment i parirnary ima.n] eantrols ach ng on Brmgratnnr-. | Al
51

and immigration

Famine or crought people are isolated, or aven attacked, because
= they are foreigrers
Push and pull factors results in a shortage of doctors, enginears and

ather professional people

2. 'Migration can be both a goed, and a bad thing at the same time’. Discuss this statement.

Further classification of migration o Permanent movements, Where people move
with their familles to settle in another area or

ti 1 Jassified as forced or voluntary,
bigro t:m;;:a!i bf{ h and pull factors. Here a“:'!'r country forever. Resettlement movement falls
or on this hasis of push anc Pt : into this category.

same more ways of classifying migration.
Distance and direction

i igration
Timeframes for mig P e International migration, Migration takes many
+  Seasonal movenents. For example, people going forms and occurs at every level from the

to pick cotton or seasonal fruits in farming local to the world scale. The development
areas. These seasonal mOVemEnEs ccm!-:.i also of air travel has made International
be tourists visiting particular areas during migration easier.

« Internal migration. Internal movements can be

particular seascrls.
*  Temporary movements. As 3 result of people classified into five groups:

escaping wars or drought or for potitical «  Rural to rural. In this type of migration,
reasons and later returning to their FROERE people could move from one rural area
Political migrants are also referred to a3 to another temporarily or permanently.

asylum seekers. Temporarily could be people going to pick
' Long-term movemerts. When people move b cotton. People may settle permanently
other areas or countries to work for mare in another area because there are better
than a year but later return to their country soils or more land. This also includes the
guld be resettlement process.

of origin, These migrants
contract workers.
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 areas to citles. Again, It could

be short-term, long-term or permant

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

zimbabwe it is mainly

countrie® like s who 80 biack Rt

the l.‘ldl!ﬂ}r peﬂl_i"

po retire: . This migration type is als,

. Urban 0 :mtcr-ufh““' whereby people
knﬂ“’“[ ‘; m one town of city to another
pve IT
mr varlous reasons and for
urations. .
var}riﬂﬂb‘:ﬂ e intra-urban migration
o [ntra-urod: rom one area to another

f
eople moOve .
fviﬂ'[:in the same city or town, for

axample, from hjgh-densitjf suburbs to
low-density residential areas.

fo

Activity 6

a) rural to rural

b) rural to urban

c) urban to rural

d) inter-urban {urban to urban)
e) intra-urban.

1. List one or two examples, including place names, for the followin

g migrations in Zimbabwe:

2 Match the statement in Column B with the word or statement in Column A.

Column A

Column B

international migration

tempaorary migration

picking fruit during harvesting

educational opportunity so temparary migration

sffered a job in another area for two years

migration 1o a city

flooding of an area

seasonal migration

g0 ta South Africa to complete a higher degree

contract worker

work on farms is very scarce

———]

probably emigrating permanently

N

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

e

E;,:me& Kt o immigration). There have beell
o 1|:1:1“.*11.121-'3 governments have been concerned
underpopulation. Here, efforts to raise the

birt
h rate, and tq encourage immigration may be

put in pla . ; :
beluw_p ce. We will look at this in more detail
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in China

The population of China was 300 million

in 1962 and by 1969 It had grown o 800

mitltion people. By 1979 4y, Perpnalaticen

had grown o alout 970 million, putiing

a strain on the CCONMIMY a5 Miope m.'r'rll:u.-j

were necded for the People. The avernge

family Bl three children, resulting in
very rapid population growth, The state,
or government, decided 1o act, 1t did this
in two ways:

« lrraised the status of women in
society by encouraging education
and emplovment rather than staying
at home and bearing children

+ itintroduced the one-child policy
(see Figure 9.4),

By 19935, the birth rate in China had
declined from 33 per thousand to 17 per
thowsand, and the natural growth rate

from 26 per thousand to 11 per thousand.

Population policies in devainpi‘ng
and developed countries; limiting or

promoting population growth
One of the basic concepts when dealing with

human needs is supply and demand. People reié;:n
the Earth’s resolrces to survive. While the worl

sE5. TESCAITICES remaln the same. The
ure. This relates population
g ratural resources. Th
pasits,

population increa
result is population press
size and density to availabl
resources include soils, climate, mineral de
farmland, and water and energy supplies.

in place to try and balance supply
Population continues to grow W

the same, the standard of living will @
means the population will become poGrer.

'M study: Family planning E

= tHon licies
Many governments have PU'P';i:d PD]I::I.. i

hile resources remain
op. This "riI'l'-'PlY

WHY HAVE ONLY ONE CHILD

Farr yot wiith ome ehild:

Free educatien for your ane child,
Allowances i help bring up your ene child,
Préority housing,

Mension benefits.

For those with two children:

Ma free education

Na allowances.

No pension benefits,

Payment of 4 fine to the state from EarmEgs,

To help you:

Women must be 20 years old before they marry.
Men must be 22 years old before they FIALTY,
Couples must have PeTmission bo marry.
Couples must have permission to have a child,
Al hospitals hayve fanily planning officers,
Family planning help is availshle at woek.
Redundant country people are to be

encouraged to move ko the towns,

H—EMEMBER.‘ DIIE‘ child means hﬂwhm.

Figure 9.4 China's measures for family planning
(newspapar articles)

Developing and developed countries

experience different problems around population
growth. While developing countries are trying
to curb or control population growth because
of limited resources, some developed countries
are waorrled about declining or negative growth.
This is because there will be a shortage of workers

entering the labour market in the future. Also,

declining populations mean reduced buying power
in developed economies, resulting In an economy

that does not grow.

Overpopulation
Owverpopulation occurs when there are more
pecple than the develo

Overpopulation may s

population or a decline in g

Topic 9: Settlemant and population
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¢ usually

pul.aﬂnn bt it
'|.|.'ul:l1.1.‘_.

per capita ]
rd, high jevels
putrition and
rgrazing

asure of overpo
identified by such things as low
jow and declining Jiving standa

of unemployment, famine, malt
X g
digeases. 0t alsi shows jrsell through Ove

shartage vl janch and I..!I.'fl.H'li.'."i-l.nI-“.l.'lII.., .]IIIHTH, ”
many vm-l.mnm-.-m.ﬂ symptoms. I-..xmmll Ef:m .
gverpopulation aften given: though thSt. i %
permanent situations, wou 1 include Ethiopid

India, Somalia and Bangladesh-

simple me

Underpopulation
Underpopulation exists in an arca where the
population is 100 small to fully utilise the available
resources. It could also be a sltuation where the
resources could support @ larger population with
no reduction in the living standard. Canada is

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 or increases from this level,
the standard of living will fall. This population

is clifficult to measure and so no country can be
offered as an example.

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 p_euple, especially in the tropical developing
countries, are at risk from a variety of diseases, in
addition to hunger. Ill people cannot work on the

. ctories: 5° there is little developy,,
that a third of the worlds

nd that the majority of theg, i
jes and a large proporiog
whie are the future Workers, Mosg
ucgets are 12 ken up h!r'.lhe Provision o
care to Sick people .-mji this does not by
velopment. The malor diseases affecting
ing world, including Zim babwe are.

jand oF in

i has peen NO :
a

pupul.utl.nn isl o

in t.luw_-lupnlrm cird

art 1.'!1||1.1|!'J.'r1.

s a condition of malnourishment,

rather than disease. Other tropical diseases
include bilharzia and sleeping sickness. Let us look

at them in mOTE detail:
. Malaria. 1L is caused by the fernale 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.

«  Kwashiorkor (Pellagra). 1118 caused by poar
nutrition and affects mainly infants and
young children in poor and undeveloped
tropical and subtropical Tegions. 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 tsetsC

ﬂ? that carries a parasite called a trypanosormt

I'he disease results in people becoming weak

and unproductive. Since the parasite also

attacks animals, people cannot keep cattle,

:':a::etlﬁ no draught power for ploughing

i ] D‘ hunger and other diseases.

h arzia. This is caused by water snails

at:.:fiirg bilharzia schistosoma. The diseas

. he';mdﬂf?‘i. eves and brain. A lot

s tmﬂ : le from this disease and people

sricing gnmm it cannot work. It is cnrl'll'l'lﬁ'“l

P wm]ﬁi or farmers and fishermen who D"

Mg E:Eq“ﬂlﬂ}' in polluted water. The

n be tackled through education ™

fwas hiokor
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informing peaple about the impartance ol

wanftary conditlons,
¢ hodera. 1t s a highty prvbesc tlows disvase that

can spread rapidiy, espe ially v comditions
where sanitation and water supplles are very
poor. If untreated it kills through severe
dehwdration. Nearly 600 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
rhe Human Immunodeficiency Virus (HIV) that
causes Acquired Immunodeficiency Syndrome
1AIDS) has played havoc on people, especially in
Africa, which has the highest rate of infectlon.
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 newbaorn
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
Aguart lrom UV AN, pinsat develaped countries
have 1o deal with illnesses anel diseases related o
unhealthy Iiestyles and what is callind exoessiyve
cunsumption. These include:

*  various cancers (the link between smoking
and lung cancer has been medic ally 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

ls 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
bilharzla 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 cyele
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.

R
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and tick the [y i
“Disease of |

developing wealthy

at best describ
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o5 the disease-

-_'_._.—-_-_-_-
Distase of rich
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are different from thore
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smabpax
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Hit A0S
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digbatas
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|

The demographic transition ‘jr‘;‘:fg:t e r“'i"‘;"m:m hetavser FOgRitag
3 il nomic development, A model was
mndul {DTM] then created, based on the situation in Europe,
Gt i kv i T tor Hiustrate the?e population changes, termed
of birth and death rates over time in developed the demographic transition graph or cycle. The
countries. There seems to be a pattern in the demographic transition graph has five stages
population change, also known as demographic (Figuere: 0.3).

]
(oo 00 paorie peta

L Staega 2
Itll'.l.hrm = i —1 w, “r‘ e
py fuhmomdowly, o =

e nosass | stable . .
] ! w,h.-; veyrpid | sowsdown | sablesrsow | -
: ] 'rh:h L]

Figure 9.5 The demographic transition model (DTM)

Topic 9: Settlement and population
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: I“":II':I-,“HIII' tramsiiion e CLFTM) Alrerwe
[T L} %
A i ,||l|lrl-"-m['I Between births, deatly, 40 Pl
1 / 3 L, i
P i BIOWED 83 BOVEEIEA by thie staye '
e [0 (UL LI AL r
P e dle I Laconntey, e wraph

s  gsedd 10 e tvrnbne whwoe o conpyrpy s i
2 AINT

l.l.’:-t|:lrwr'|i-f"|*-‘ puture CRRes Lo s population, Mo

I',I,_.,-.uulrh:»'IL W“f: o thronghall tve syapes:

[ h““ﬂ.n:n-_“- are In Sage 1, where Bt

L is very low due to bigh Birh and .hL.“I|1
I:.J[L‘l. rhis represents a poor population, WH:I-, 1
a mtnhtr_nr-.‘ ceonomy in which Gimine and

1-,,.mml disasters ocour olten,

st developing countries, Including most

\frican countrics, arc in Stage 2. The countries

| ypecxperiencing a drop in death rate due 1o

mproved food and health facilities, Binh

rates are still high due to social, cultural and

sconomiic factors explained above, The 2002

census results show that Zimbabwe could be

moving out of Stage 2 towards Stage 3.

wany recently developed countries are in

srage 3. In this stage the birth rate begins o

fall fast due to improved standards of living.

o Stage 4 is represented by the developed
countries of Europe and MNorth America. The
wirth 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.

i} hirn

B Japan
3. Think absoun where you live in Jimbsabone,

Which stage of the DTHM anpapabiesss R yeaae
tewn, area or district? As you are unlivaly
1o have data on binh and death rates
available, you can only really discuss
ther question in class, and try 10 rovach
agreament an a possible answer. \
4, Il you apply the DTM model to a city, and ||
to a rural area, which is likely to be in a
higher stage? Explain your answef.
5. Does migration play a role in the DTM
lyes or nol? MNow, explain your aAnswer,
bearing in mind what the DOTM is designed

toy show,

Activity 8

1. InStage 3 of the DTM graph, there is
a sharp drop in birth rate. Suggest six
reasons for this sharp drop-

2, 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
¢ Demaocratic Republ

. e) South Africa

| Lesotho

| 9) MNew Zealand

"\.______h_j___Thailand

ic of the Congo

S

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 hillion people and in July 1987 the world
population stood at 5 billion people. By the year
2000, the world population was about &,1 billion

people.

i S

1m1mmmummmm
ot

Figure 9.6 World population growth since 1950 and

j9s0 Y0 1T

projected to 2050 e
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ammodation,

More people means more food, acc
insport, water

jobs, education, healthy facilithes, o
and other resources o their well-being. As the
world's population grows, & CessiT resourees

andl Dasic servives, e {ally in poor countries,

becomes more and mon difficult, The world's
athon was 5 million in 10 000 BC whille today

¢ of population growth is &
ation growth impacts on
environment Comes
latton exceeds the

ol
it is 7 billion. This rat
cause for concern. Popul
available resources and the
under pressure, When the popu
svailable 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 2023,

Table 9.3 Population grawth in southern Africa

I T 1 o el B
| Angala 17.6 24,7
I Botswana 20 3.4
!I-Lescthu 22 4.4
| Malawi 15,4 24,7
Mozambique | 239 35,4
! Namibia 23 4.7
| South Africa|50,5 85,7
| Swaziland  [1,2 122
| Tanzania d6,2 849
| Zambia 13,5 26,3
| Zimbabwe |12, 22,6 .
| Total 1896 298,7

m Topic %: Settlement and population

Population decline

[reclindng popula
Srage 4 ancd SUage
Populations may d
and war
population dec
pate. Examples
Hungary and Greede,
Furope, The .
:wu:rp:mu]a.ted world, popul
seem like a good thing, but it

the resulbs:

tlons are a feature of late

5 countries In the DT,

ecline through emigration,

ar faming, but we are looking here at
line as a result of a very low birth
include Ukraing, Russia, Belarus,
All these countries are in
table examplé s Japan. In an
ulation decline might
is not. Here are

pthet No

Labour shortage. As populations Creine ir.' *
region, there are fewer and fewer people in
the workforce. The working-age papulation
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.
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.
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
imbalance is not a good thing,
E;fi’f";f,j.‘f;':;‘; ﬂse;ig. This is a very big
population. This puts EI;E e
oY Bt Tt Iﬂ sorts of pressures
-+ ‘hstead of investing in a younger
generation, who will be economically active
the government must 5 d . 4 :j
Seople Evestiag pend resources on ol
B In old-age care rather than

schools is not a :
£ood thing fo . f
a country, g for the economy O
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in groups, discuss the fellowin

suppose there are 40 sy,
ur school this term ang 30

added to each class next tery,

List the problems that woylg result from

this increase in the numberg of ¢, -
relation to the fﬂ”nwingr dEﬂ!ﬁ-, ir

al space in the classrooms

b) exercise books

o) textbooks

4 dl books to be marked by the teachars
. @) space in the sch ool grounds

f) library space

gl sports equipment

h) other problems,

3 Mow, 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
| with this task.

9 scenarig,
'S per class in
students fire

: population growth rate can be reduced. This

' ,-"' s a reduction in the birth rate, which can be
fong in many ways:

4 Family planning. Birth control can be effective
. in reducing the birth rate. This is done
through educating people (both married and

" unmarried) about the advantages of smaller
families, A small family means enough food
for all the family members. Women can also
toncentrate on their careers when they do not
spend so much time bearing children. Fewer
children also means fewer health problems f'::I
Women. In Zimbabwe, the Zimbabwe Nation
Family Planning Council is the organisation

T ——

that promaotes family planning, China is one
tiuntry that has used fami

Lontrol population growth,
e e o
e promote literacy hllll::-I iy,
i s will enabje [z
to read and understand information atyou
population control, The Mintstry of Education,
Sports, Arts and Culture and the Ministry of
Health and Child Welfare in Limbabwe have
been involved in education campaigns about
population control in rural areas. In peneral,
dccess 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.

¥ Mlanning to

ople

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

¢) free housing

d) family planning.

2. Debate the following: ‘Poverty reduction
is directly related to population controf.
Divide into teams 1o argue for and against
this topic. Your teacher will assist you with
the formal rules of a debate.
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Summary

«  The factors which influence population grow j
and planners, and are generally well undnr-alm:h. P
«  These factors Include changes to birth and deat

death rates have dropped.

» Migration Is the movement of peaple from one

1y have been studied by Beographers, statisticizn

In general, birth rates have risen, while

area or region t0 another, or from the rura gre,

ancther
to the urban areas, or even from one country to

as well as migration.

Emigrants leave an area or place, immigrants arrive ﬂ];I a |Ela "
Migration may be forced or voluntary, and 18 driven by

Economic migration (seeking a better future) _
Many states or governments have population policies

lace Or area.
different factors.

' igration.
is a powerful driver of migra

in place to control both population growyy,

« Disease has a big influence on population distributions, birth and death rates, and even on

migration.

«  The diseases that affect developing countries and pooTer nations are not always the same as thoge
which affect developed countries and richer nations. ‘
» The demographic transition model (DTM) isa useful way of looking at and explaining population

changes as a country develops.

« Each country moves through a number of stages, From Stage 1 to {in time) Stage 5. Birth and
death rates change as a country moves through the stages. 3
» 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
voung children
migration - a movement that involves a change
of home and crossing of some administrative
boundaries on a temporary Or more
permanent basis

= I W
]

o TR, L -:3_

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 (IMRE).

overpopulation - an excess of population
OVET Tesources

population - the total number of people living it
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 p-euplE to jeave
an darea
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ar;’i‘ test 9

T Namml population i_m.'mn.'u: is:
I . the birth rate minus e death e
© yhe death rate minus e birthy e
. the fertility rate minus (e Browth rage
p the life expectancy minus (e death rage,

the birth rate of & country such g Zimbabwe
can e reduced through:

A encouraging early marriages
p  family planning programmges
L allowing men to marry more than
one wife
p giving people more wages or salaries,
a) Explain the following terms:
i) birth rate
i) 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?

¢) 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 u:hm_:nse to do,
without being forced to migrate.

b) People who leave their country to move
to another. )

¢) People who are forced to 1€ave t}?ﬂ:;l
homes for fear of some kind of nart:

i t of
d) Migration from one par
another part of the same country-

the country to

Gilve three negaive Impacts of a rapid rise in
Population in a developing country,
Which of these are discases of de w;humd
countries, and which are disease of
developing countries;
a)  malaria
h)  obesity
€} chronic heart discase
d) kwashiorkor
e} cholera
f) bilharzia.
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 duath reées
{par 1000 peopde pee yeur

saged wiage raged gyl

a) Give the diagram a heading.

b) Label A, B, C, Dand E.

¢) Explain what the Stages represent. ‘

d) Explain what is happening to population
over time in terms of this model.
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