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INSTRUCTIONS AND INFORMATION

1.

10.

11.

12.

13.

This question paper consists of TWO SECTIONS:
SECTION A:

QUESTION 1: The Atmosphere (60)

QUESTION 2: Geomorphology (60)

SECTION B:
QUESTION 3: Geographical Skills and Techniques (30)

Answer all THREE questions.

ALL diagrams are included in the QUESTION PAPER.
Leave a line between subsections of questions answered.
Start EACH question at the top of a NEW page.

Number the answers correctly according to the numbering system used in this
question paper.

Do NOT write in the margins of the ANSWER BOOK.
Draw fully labelled diagrams when instructed to do so.

Answer in FULL SENTENCES, except when you have to state, name, identify or
list.

Units of measurement MUST be indicated in your final answer, e.g. 1 010 hPa,
9°Cand 25 m.

You may use a non-programmable calculator.
You may use a magnifying glass.

Write neatly and legibly.

SPECIFIC INSTRUCTIONS AND INFORMATION FOR SECTION B

14.

15.

16.

17.

A 1:50 000 topographical map (EXTRACT from 2930 AC and AD HOWICK) and
1 : 10 000 (EXTRACT from 2930AC 25 HOWICK ortho-rectified image) an
orthophoto map of a part of the mapped area are provided.

The area demarcated in RED/BLACK on the topographic map represents the
area covered by the orthophoto map.

Show ALL calculations. Marks will be allocated for this.

You must hand in the topographic and the orthophoto map to the invigilator at the
end of this examination session.
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SECTION A: CLIMATE AND WEATHER AND GEOMORPHOLOGY

QUESTION 1: THE ATMOSPHERE

1.1 Complete the statements in COLUMN A with the options in COLUMN B. Write
only Y or Z next to the question numbers (1.1.1 to 1.1.8) in the ANSWER
BOOK, example 1.1.9 Z.

COLUMN A COLUMN B
1.1.1  Incoming solar energy reaching a Y  terrestrial radiation
given area Z insolation
1.1.2  The manner in which heat is evened |Y albedo
out between the polarareas and the |Z energy balance
equator
1.1.3  The earth turns around its imaginary |Y rotation
axis once every 24 hours. Z revolution
1.1.4  The time of the year when midday Y equinox
sun is directly overhead at one of the | Z solstice
tropics
1.1.5 Circular pattern on a global scale Y primary circulation
Z global air circulation
1.1.6  Difference in air pressure causing air |Y pressure gradient
to move from high pressure to low V4 Coriolis force
pressure
1.1.7  Zones of high pressure and low- Y  pressure belts
pressure areas found at different V4 polar front
latitudes
1.1.8  The cell of air circulation that occurs |Y Ferrell cell
between 30° — 60° North and South V4 polar cell

Copyright reserved
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1.2 Refer to the sketch below and answer the questions that follow. Choose the answer
and write only the letters (A—D) next to the question numbers (1.2.1 to 1.2.7) in the
ANSWER BOOK, for example 1.2.8 C.

[Source: Examiner’s own sketch]

1.2.1 ... are large movements of water that occur in all the oceans of the world.
A Ocean currents
B  Tides
C  Streams
D Waves

1.2.2 The ocean on the West Coast of South Africa is called the ...

A Atlantic Ocean.

B Indian Ocean.

C Pacific Ocean.

D  Benguela Ocean.

1.2.3 The exchange of heat between the ocean and the atmosphere mainly
occurs through ...

ocean salanity.

wind and evaporation.
sea floor spreading.
tidal action.

oOw>
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1.24 The ... is the ocean current that flows along B.

A Canary Current

B  Mozambique Current
C  Benguela Current

D  Kuroshio Current

1.2.5 The ocean currents play a combined role in redistributing heat
energy by ...

A increasing temperature.

B  decreasing temperature.
C  moderating temperatures.
D increasing rainfall.

1.2.6 The cold Benguela Cuirent transfers ... air from the poles to the ...
zone.

A warm; coastal
B cold; temperate
C warm; desert

D cold; coastal

1.2.7 Warm ocean currents move from the ... to the ...

A poles; equator.

B  west; poles.

C equator; poles.

D east; equator. (7 x1) (7)

Copyright reserved Please turn over
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1.3  Refer to the sketch below and answer the questions that follow.

[Source: Examiner’s own sketch]
1.3.1 Does the wet adiabatic lapse rate occur at A or B? 1x1) (1)

1.3.2 Classify any TWO natural disasters that Fohn winds and other similar

kinds of winds can cause. 2x1) (2

1.3.3 Why is the F6hn wind an example of a regional wind? (1x2) (2)
1.3.4 Explain why no rain occurs on the leeward side of the mountain.

(1x2) (2)

1.3.5 Suggest measures to reduce fires caused by Fohn winds. 4x2) (8)

Copyright reserved Please turn over
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1.4 Refer to the synoptic weather map of Southern Africa.

141 Determine the pressure reading at B. (1x1) (1)
1.4.2 Provide the term given to area D on the map. (1x1) (1)

1.4.3 Give evidence from the synoptic weather map to prove that feature
C is a low-pressure cell. 2x1) (2

1.4.4 The synoptic weather map represents winter. Provide evidence from
the map. 2x2) (4)

14.5 Determine the weather conditions experienced at A by focusing on:
(@)  Cloud cover
(b)  Wind direction
(c) Dew point temperature Bx1) (3

1.4.6 Comment on the pressure gradient at E and the resultant wind
speed. 2x2) @)

Copyright reserved Please turn over
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1.5 Read the extract below on the effects of drought and desertification in Harry
Gwala District Municipality.

DROUGHT AND DESERTIFICATION

Drought and desertification in the Harry Gwala District Municipality, KwaZulu-
Natal, impact communities through reduced water availability, diminished crop
production and loss of agricultural land. This is leading to food insecurity and
potential migration to urban areas. These events also cause increased run-
away fires, high erosion and loss of species and habitat.

1.5.1  What is desertification? (1x2) (2)
1.5.2 Quote, from the extract, environmental impacts caused by the events

of drought and desertification. 3x1) (3)
1.5.3 Outline the natural causes of desertification. (2x2) (4)

1.5.4 Recommend THREE management strategies to reduce
desertification. (83x2) (6)
[60]

Copyright reserved Please turn over
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QUESTION 2: GEOMORPHOLOGY

2.1 Complete the statements in COLUMN A with the options in COLUMN B. Write only
Y or Z next to the question numbers (2.1.1 to 2.1.8) in the ANSWER BOOK, for
example 2.1.9 Z.

COLUMN A COLUMN B
2.1.1 Cuestas is found in topography Y  horizontal layers
associated with ... Z inclined layers
21.2 The landform where the layers dipat | Y  homoclinal ridge
25° 10 45° Z hogsback
2.1.3 Breaking down of rocks due to Y  mechanical weathering
extreme temperatures Z chemical weathering
214 Top soil becomes saturated and Y  solifluction
slides on the frozen ground beneath it | Z  soil creep
2.1.5 The scarp slope faces towards the Y  cuesta basin
centre of the dome and the dip slope |Z  cuesta dome
faces towards the outwards
21.6 Mushroom shaped intrusion of Y laccolith
magma Z lopolith
21.7 Vertical intrusion along sedimentary Y dykes
rocks Z sills
2.1.8 The factor that distinguishes cuestas | Y  angle of the dip slope
from homoclinal ridges is the ... Z type of resistant rock

Copyright reserved
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2.2 Refer to the sketch below showing slope elements and answer the questions that
follow. Write only the letter (A—D) next to the question numbers (2.2.1 10 2.2.7) in
the ANSWER BOOK, for example 2.2.8 C.

[Source: lotusarise.com]
2.21 Weathered material from the cliff and crest accumulates here.
2.2.2 Also known as the free face.
2.2.3 Covered with sediments from the talus slope.
2.2.4 It has a convex slope.
2.2.5 The cliff retreats backward due to erosion.

2.2.6 The dominant geomorphological processes taking place here are
weathering and soil creep.

2.2.7 \Vegetation grows better on this slope. (7x1) (7)

Copyright reserved Please turn over
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2.3 Refer to the sketch below showing topography associated with horizontally layered
rocks.

[Adapted from lotusarise.com]

2.3.1 The process that is responsible for the widening of the valleys is

(scarp retreat / tectonic forces). 1x1) (1)
2.3.2 Comment on the general climate of this area. 1x2) (2)
2.3.3 Identify the landforms labelled C and D. 2x1) (2
2.3.4 Distinguish between landforms C and D. 2x2) (@4

2.3.5 Briefly discuss the impact of the utilisation of this landscape by
humans. (3x2) (6)

Copyright reserved Please turn over
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2.4 Refer to the sketch below showing tors.

[Source: internetgeography.net]

241 What are tors? (1x2) (2)
2.4.2 Mention ONE igneous intrusion from which tors develop. (1x1) (1)

2.4.3 Describe the characteristics of the rocks mentioned in
QUESTION 2.4.2. 2x2) (4)

244 In a paragraph of approximately EIGHT lines, explain how tors
develop. 4x2) (8)

Copyright reserved Please turn over
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2.5 Refer to the photograph and extract below showing mass movement.

HEAVY RAINS TRIGGER LANDSLIDES IN PORT ST. JOHNS, EC

FRIDAY 24 MARCH 2023 — 10:30 am

Heavy rainfall in Port St. Johns has recently triggered landslides and widespread
flooding, causing significant damage to homes, roads and infrastructure. Mayor
Nomvuzo Milobile Cingos says she ‘is expecting disaster management teams to
arrive in the next few hours’. Gift of the Givers has also volunteered to help those
affected by floods.

[Adapted from www.enca.com]

2.5.1

2.5.2

253

254

2.5.5

Copyright reserved

What is mass movement? (1x2)

According to the extract, mention the factor that has triggered
mass movement. (1x1)

Give evidence from the photograph, that landslides have taken
place. (2x1)

Explain the negative impact that these landslides have on
people. (2x2)

Suggest THREE strategies that can be put in place to minimise
the impact of landslides. (3x2)

TOTAL SECTION A:

(2)

(1)

(2)

(4)

(6)
[60]
120
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SECTION B

QUESTION 3: GEOGRAPHICAL SKILLS AND TECHNIQUES

GENERAL INFORMATION ON HOWICK

|

Howick o

Co-ordinates: 20°28' S: 30°14'E

Howick is a town located in the Umngeni Local Municipality of KwaZulu-Natal Province,
South Africa. The town is 1 050 m above sea level, and about 88 kilometres from the port
city of Durban. It experiences warm summers and cool dry winters.

[Adapted from https://en.wikipedia.org/wik/Howick. South Africal

The following English terms and their Afrikaans translations are shown on the
topographic and orthophoto map:

ENGLISH AFRIKAANS
Waterfall Waterval

Nature reserve Natuurreservaat
Show grounds Skougronde
River Rivier

Golf Course Gholfbaan
Parks Parke

Copyright reserved Please turn over
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3.1  MAPWORK SKILLS AND CALCULATIONS

3.1.1  The orthophoto map is an example of a ... photograph.

A high angle oblique

B  low angle oblique

C  horizontal aerial

D vertical aerial (1)

3.1.2 The scale of the orthophoto map is ... times ... than the scale of the
topographical map.

(i) five

(i) ten

(i) smaller

(iv) largen

A (i) and (iii)

B  (i)and (iv)

C (i) and (iii)

D (i) and (iv) (1)
3.1.3  On the orthophoto map, the distance from point 10 to point 11 is ...

km.

A 08

B 0,16

C 16

D 8 (1)
3.1.4 ... is the photo number for the orthophoto map.

A 29

B 30

C 25

D AC (1)

3.1.5 Determine the grid reference/co-ordinates for the feature at point H
on the topographic map. Write down ONLY the information that is
not available in this question.

A °25'32,4" S (1x1) (1)

B 30° ' E 2x1) ()

Refer to the topographic map to answer the following question.

3.1.6 Calculate the magnetic declination of the given map for the present
year.

Use the following information:
Difference in years = 13 years
Mean annual change = 2' (3x1) (3)

Copyright reserved Please turn over
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3.2

3.3

MAP INTERPRETATION

3.2.1

3.2.2

3.2.3

(a) State the general flow direction of river G (block B2). (1 x 1)

(b) Give evidence from the topographic map to support the answer
in QUESTION 3.2.1(a). (1x2)

Give the climatological reason for the numerous dams (perennial
water) on the topographic map. (1x2)

(a) Is Howick Falls at point F (Block E2) on the topographic map
intervisible with the caravan park in point | (Block E2)? (1 x 1)

(b) Provide a reason for the answer in QUESTION 3.2.3(a).

(1x2)

Refer to the orthophoto map.
3.2.4 The landform at point 8 is a ridge.

(a) Define the term ridge. (1x2)

(b) Outline the significance of a ridge. (1x2)
GEOGRAPHIC INFORMATION SYSTEMS (GIS)
3.3.1 The data layers evident at point 9 on the orthophoto map are:

(i)  Transport

(i)  Drainage

(iii) Relief/Topography

(iv) Infrastructure

A (i) and (ii)

B (i) and (iii)

C (iii) and (iv)

D (i) and (iii) (1x1)
3.3.2 Is the topographic or orthophoto map a primary source? (1x1)
3.3.3 Give a reason for the answer in QUESTION 3.3.2. (1x2)
3.3.4 Explain the difference between spatial resolution and spectral

resolution. (2+2)

TOTAL SECTION B:
GRAND TOTAL:

Copyright reserved

(1)

(2)

(2)

(1)

(2)

(2)
(2)

(1)
(1)
(2)
(4)
[30]

30
150
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SECTION A: CLIMATE AND WEATHER AND GEOMORPHOLOGY

QUESTION 1: THE ATMOSPHERE
1.1 111 z(1)

112 Z(1)

113 Y(1)

114 Z(1)

)

)

115 Y (1
116 Y (1
117 Y (1)
1.1.8 Y (1) 8x1) (8)

12 121 A1)

122 A1)
1.23 B(1)
1.24 B(1)
1.25 C(1)
1.26 B(1)
1.27 C(1) (7x1) (7)
1.3 131 A1) 1x1) (1)
1.3.2  Drought (1)
Fires (1)
Avalanches (1)
Floods (1)
[ANY TWO] 2x1) (2

1.3.3  Fohn winds are warm, dry winds blowing from the interior to the
coast. (2) (1x2) (2)

1.3.4  Descending air causes available moisture to evaporate as it heats
up. (2)
There is adiabatic warming. (2)
There is no condensation. (2)
[ANY ONE] (1x2) (2)

Copyright reserved Please turn over
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1.3.5

1.4 141
1.4.2
1.4.3

1.4.4

1.4.5

1.4.6

1.5 1.5.1
1.5.2

1.5.3

Maintain fire breakers (2)

Establish fire belts (2)

Awareness campaigns to encourage fire safety (2)
Keep an eye on weather warnings (2)

Encourage disposing to encourage safety measures (2)
Install early warning systems (2)

[ANY FOUR] (4x2) (8)
1012 hPa (1) (1x1) (1)
Saddle (1) (1x1) (1)

There is an “L” label at the-centre (2)
Atmospheric pressure is increasing outwardly from the central point
(2)
[ANY TWO] (2x1) (2)

Cold front to brush the land (2)

Clear skies on the interior (2)

Kalahari High over the interior (2)

South Indian High and South Atlantic High have migrated

northwards/close to the land (2)

Coastal low is ahead of the cold front (2)

[ANY TWO] (2x2) (4)

(a) Cloud cover — % (1)

(b)  Wind direction — North West (1)

(c) Dew point temperature — 13 °C (1) 3x1) (3)
The closer the isobars, the steeper the pressure gradient (2)

The closer the isobars the stronger the wind (2) 2x2) (4)
The process where once fertile soil becomes arid (2) (1x2) (2)

Loss of agricultural land (1)

Increased runaway fires (1)

High erosion (1)

Loss of habitat (1)

Reduced water availability (1)

[ANY THREE] (3x1) (3)

Climate change — global warming and shifts in weather patterns can
worsen desertification (2)

Prolonged periods without rain reduces vegetation and soil moisture,
leaving the soil vulnerable (2)

High erosion (2)

Loss of top soil leads to soil degradation (2)

Uncontrolled fires can destroy vegetation leading to increase soill

erosion (2)

Increased erosion (2)

[ANY TWO] (2x2) (4)

Copyright reserved Please turn over
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1.5.4 Practise land management (2)

Reforestation of the area (2)

Enhance soll fertility (2)

Reduce the size of cattle herds to work within the land carrying

capacity (2)

Explore other income generating activities that have less impact on

the environment (2)

[ANY THREE] (3x2) (6)
[60]

Copyright reserved Please turn over
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QUESTION 2: GEOMORPHOLOGY

21 211 zZ(1)

212 Y1)

213 Y1)

214 Y1)

215 z(1)

216 Y1)

217 Y1)

218 Y1) 8x1) (8)
22 221 C(1)

222 B(1)

223 D(1)

224 B(1)

225 B(1)

226 B(1)

227 D(1) (7x1) (7)
2.3 2.3.1 Scarp retreat (1) (1x1) (1)

2.3.2 These landforms develop in an arid climate with little or no rainfall

(2)
(1x2) (2)

233 C-Mesa(1)
D — Butte (1) 2x1) (2)

2.34 C —The resistant top layer is wider than its height (2)
D — The resistant top layer is smaller than its height (2) 2x2) (4)

2.3.5 POSITIVE
Impressive scenery makes the canyons good tourist attractions (2)
Opportunity for a variety of adventure/ecological activities, e.g.
white-water rafting, abseiling, hiking, etc (2)
Holiday resorts near canyons create employment opportunities for
the local people (2)
Wide flat plains between mesas and buttes are suitable for
construction of infrastructure (2)

OR

Copyright reserved Please turn over
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24 241

242

243

244

25 251

2.5.2

253

254

Copyright reserved

NEGATIVE

Area around the canyon is dry and infertile (2)

Water in rivers is too deep down to be utilised (2)

River valleys are too narrow for farming activities (2)

Width of canyons is large and creates a transport barrier (2)

[ANY THREE] (3x2)

Tors are exposed granite blocks made up of core stones (2)
[CONCEPT] (1x2)

Batholith (1)
Laccolith (1)
[ANY ONE] (1x1)

Hard and resistant (2)

Prone to exfoliation er peeling of rock layers (2)

Rocks without joints (2)

There are no fossils (2)

[ANY TWO] (2x2)

Water seeps into the vertical and horizontal joints of igneous rocks
and chemical weathering takes place (2)

The mass of igneous rock is broken down into rectangular blocks of
rocks (2)

The joints are widened and as a result, the rocks are reduced in
size and become more rounded (2)

When the overlying material has been removed by erosion, the
rocks on the surface are exposed and are referred to as tors (2)

(4 x2)
Mass movement is the movement of weathered material down the
slope (2) (1x2)
Heavy rainfall (1) (1x1)

Road has been damaged/has collapsed (1)
Soil has moved down the slope (1) (2x1)

Houses/properties may be damaged (2)

Road closures force road users to take long detours (2)

Underground pipes may be damaged, leading to water shortages
(2)

People may struggle to access essential services (2)

People may get injured or lose their lives (2)

[ANY TWO] (2x2)

Please turn over
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2.5.5 Elimination and restriction of activities along slopes (2)

Plant natural vegetation on slopes (2)

Engineering techniques to prevent landslides (2)

Reduce deforestation (2)

Drainage and runoff channelling structures to remove excess

water (2)

Retaining walls (2)

Raising awareness about landslide risks and how to respond, can

help communities prepare for and minimise potential damage (2)

Installing systems that monitor rainfall, soil moisture and ground

movement can provide timely alerts for potential landslides (2)

[ANY THREE] (3x2) (6)
[60]

TOTAL SECTION A: 120
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SECTION B
QUESTION 3: GEOGRAPHICAL SKILLS AND TECHNIQUES

3.1 MAP SKILLS AND CALCULATIONS

311 D(1) (1x1) (1)
312 B(1) (1x1) (1)
313 B(1) (1x1) (1)
314 C(1) 1x1) (1)
315 A=29°(1) (1x1) (1)

B=16'(1) and 59" (1) 2x1) (2
3.1.6 Total change 13 years x 2' = 26' (1)

+(1) 26'

25°25'

= 25°51"' West of TN (1) (3x1) (3)

3.2 MAP INTERPRETATION
3.21 (a) Southward (1) 1x1) (1)

(b) Water collects north from the dam wall (2)
Dam wall is found north of point G (2)

[ANY ONE] (1x2) (2)
3.22 Rainfall is seasonal (2) (1x2) (2)
323 (a) No(1) (1x1) (1)

(b) Woodland will obstruct the waterfall (2) (1x2) (2)

3.24 (a) Ridge is along relatively narrow, high lying area (2) (1x2) (2

(b) Acts as habitat for various species (2)
Influences flow of water (2)
Attracts tourists (2)
[ANY ONE] (1x2) (2)
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3.3.1

3.3.2

3.3.3

3.34

9
3.3 GEOGRAPHICAL INFORMATION SYSTEMS (GIS)
B (1) (1x1) (1)
Orthophoto (1) 1x1) (1)
Orthophoto map has first-hand information (2)
Photographs taken directly from the source (2)
There is less manipulation (2)
[ANY TWO] 1x2) (2
Spatial resolution focuses in measuring imaging quality (2)
The level of detail is visible.in an image/Shows how sharp the
image appears (2)
Spectral resolution focuses on how many colours are captured
and differentiated (2)
Characterised samples based on fine wavelength (2)
Describes the ability of the sensor to differentiate different
wavelengths (2) 2+2) @)
[30]
TOTAL SECTIONB: 30
GRAND TOTAL: 150
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