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This question paper consists of 16 pages.

INSTRUCTIONS AND INFORMATION

1

D O1 &N

R N

10.

1.
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 the 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 state, name, identify or
list.

Units of measurement MUST be indicated in your final answer, e.g. 900 hPa, 9°C
and 21 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 3126 DD QUEENSTOWN and a 1:10 000
orthophoto map 3126 DD 1 NOOITGEDACHT are provided.

The area demarcated in RED on the topographical map represents the area
covered by the orthophoto map.

Show ALL calculations. Marks will be allocated for steps in calculations.

You must hand in the topographical and orthophoto map to the invigilator at the
end of the examination.
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SECTION A: THE ATMOSPHERE AND GEOMORPHOLOGY
QUESTION 1: THE ATMOSPHERE

1.1. Refer to the sketches below showing two air pressure cells. Match
descriptions below with either Low or High. Write only the question numbers
(1.1.1. t0 1.1.7) in the ANSWER BOOK, e.g. 1.1.8. High.

Divergence Convergence

o

© 2007 Thomson Higher Education

[source: Thomson higher education:2007]

1.1.1. The pressure cell is dominant over the interior of south Africa during winter.

1.1.2. The pressure cell is associated with stable conditions.

1.1.3. Pressure cell that is associated with development of clouds.

1.1.4. This pressure cell is associated with anticlockwise rotation of air in the
southern hemisphere.

1.1.5. Air circulation is in a clockwise direction.

1.1.6. This pressure cell is associated with the Dry Adiabatic Lapse Rate (DARL).

1.1.7. This pressure cell is located closer to the Inter-tropical convergence zone
(ITCZ).

(7x1) (7)
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1.2. _ Various options are provided as possible answers to the following questions
based on the global air circulation. Choose the correct answer and write only
the letter (A-D) next to the question numbers (1.2.1. to 1.2.8) in the ANSWER
BOOK, for example 1.2.9. B.

!! ”fE% A5 ~ PolarCell

[source: Examiner's own diagram]

1.2.1. Trade winds are winds that blow from 30° north and south of the equator
towards............ pressure system at 0°.

sub-tropical high

sub-polar low

equatorial low

polar high

DO w>

12

N

A polar high-pressure system result from cool descending air that forms a
series of high pressures at the.......

equator

poles

polar front

tropics

o0
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1.2.3. The planetary wind model refers to the circulation that results from air
movements from the.............

0] Equator
(ii) Poles

(i) Tropics
(iv)  Polar front
A. (i) and (ii)

B. (ii) and (i)

C. (iii) and (iv)
D. (iv) and (iii)

Refer to the sketch below of the earth’s axis to answer QUESTIONS 1.2.4. to 1.2.8.

[source: https://www.spacecentre.nz/resources/faq/solar-system/earth/rotation-
speed.html]

1.2.4. The season, the southern hemisphere experiences is.......
Autumn.

Winter.

. Spring.

. Summer.

oo W

1.2.5. The arrows at A shows the...... of the earth.
Circulation of illumination.

Revolution.

. Rotation.

. Circle of parallelism

cRoN- b
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1.2.6. The sketch illustrates a/an........ situation, with the days being.....than/to the

night at the equator.
(1) Solstice
(ii) Equinox
(i)  Longer
(iv)  Equal
(i) and (iii)
(i) and (iv)
(ii) and (iii)
(i) and (iv)

oo

1.2.7. Earth’s once rotation with respect to the suniis............ hours

A 2
B. 6
C. 12
D. 24

1.2.8. The amount of insolation that the earth receives depends on ....... and s
(i) Latitude anb

(i)  Rotation

(i)  Seasons

(iv)  Revolution

A. (i) and (iii)

B. (i) and (iv)

C. (ii) and (iii)

D. (ii) and (iv)

(8x1) (8)
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1.3.  Refer to the sketch below on geostrophic wind to answer QUESTIONS 1.3.1
to 1.3.7.

{ A
1000 mb

1010 mb

1020 mb " |
I
B
-
[source: Examiners own diagram]
1.3.1. Define the term geostrophic flow. (1x2) (2)
1.3.2. Wind is blowing from (A-B/B-A). (1x1) (1)
1.3.3. Identify forces labelled C and D that aid/help in the formation of Geostrophic
wind. (2x1) (2)
1.3.4. State the lines joining places of equal pressure labelled E. (1x1) (1)
1.3.5. In which hemisphere is this geostrophic wind developing? (1x1) (1)
1.3.6. Give reason for your answer in QUESTION 1.3.5 above. (1x2) (2)
1.3.7. Discuss how geostrophic wind in the figure above developed. (3x2) (6)
[13]
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1.4.  Refer to the sketch below showing Féhn wind to answer QUESTIONS 1.4.1 to
14.5.

The Fohn

8°C

Moist air cools 0.6°C with every 100 m as it ascends. And at the
same rate it would heat up on the descent. But on the descent,
the air is already dry and heats up faster, about 1°C with every 100 m

[source: windy app]

1.4.1. Define the concept fohn wind. (1x2) (2)

1.4.2. Identify A and B as either the leeward slope or the windward slope of the
mountain. (2x1) (2)

1.4.3. What happens to the temperature of air as it rises at A? (1x1) (1)

1.4.4. Explain why precipitation occurs at slope A only and not slope B.  (2x2) (4)
1.4.5. Discuss the weather conditions that can be expected on side B of the
mountain due to the influence of wind C. (3x2) (6)

[15]
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1.5. Below is an extract on the effects of desertification in the Sahel region.

THE EFFECTS OF DESERTIFICATION IN AFRICA

Desettification is a process that destroys fertile land. This can be caused by
drought, overpopulation, over-farming, deforestation and climate change. The
most vulnerable region is a 3 000-mile stretch of land that includes ten
countries in the Sahel region of Africa. The Sahel is the area between the
Sahara Desert and the Sudanian Savannah. This region is under constant
stress due to frequent droughts and soil erosion. A dense forest can become
a field of dust in a matter of years, making mass migrations inevitable. Africans
frequently migrate south in search of fertile land.

Agriculture in Africa tends to result in low productivity, as most of the land is
characterised as a semi-desert. Clearing the land of trees also reduces the
structure of the soil. Coupled with wind eresion, the topsoil blows away and
leaves a desert-like land.

The country that is arguably the most damaged by desertification is Senegal.
Migrations in Senegal are common, as wind erosion, deforestation and
climate change wreaks havoc on farms and livestock. Those most affected
by desertification in Senegal move to Gabon, a country in West Africa, or even|
to Europe or South America. More than half of Senegalese work in agriculture,
and desertification forces those with meagre profits to move elsewhere to
escape poverty.

[source: borgenprojects.org/desertification-in-Africa]

1.5.1. Define the term desertification. (1x2) (2)
1.5.2. According to the extract, state ONE human cause of desertification. (1x1) (1)
1.5.3. Name the region most vulnerable to desertification in Africa. (1x1) (1)

1.5.4. Why is fertile soil so important to the people of Africa? (1x1) (1)
1.5.5. How does desertification in Senegal have a negative economic impact on
other countries in Africa? (1x2) (2)

1.5.6. In a paragraph of approximately EIGHT lines, suggest management strategies
that could be implemented to reduce the spread of desertification in the Sahel
region. (4x2) (8)

[13]

[60]
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QUESTION 2: GEOMORPHOLOGY

2.

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

Column A Column B

2.1.1. Rapid movement of material X: steep slopes
down a slope will be increased Y: thick vegetation
o)

2.1.2. Type of weathering causing X: sheetwash
exposed igneous rocks to peel Y:exfoliation
off.

2.1.3. Top soil becomes saturated and | X: earthflow
slides on the frozen ground. Y, solifluction

2.1.4. Erosion of a slope backwards X: vertical
causing no loss of height of Y: scarp retreat.
landform is.....

2.1.5. Along, narrow, elongated hill. X: ridge

Y: sill

2.1.6. A saucer shaped intrusion, which | X laccolith
is found deeper in the Earth Y:lopolith
crust.

2.1.7. Landform resulting from erosion | X: granite dome
of overlying strata to expose a Y: poort
batholith.

2.1.8. The breaking down of rocks due | X: chemical weathering.
to extremes in temperatures Y: mechanical weathering
s

Copyright reserved
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2.2. Refer to the sketch on intrusive landforms. Choose the correct landform from
the sketch that match the descriptions below. Write only the Letter next to the

question numbers (2.2.1. to 2.2.7) which match the descriptions below in the
ANSWER BOOK.

2.2.1. The largest of all intrusive forms.

2.2.2. Avertical intrusion of igneous rock that forms a wall.

2.2.3. When magma is exposed on the earth’s surface.

2.2.4. Igneous intrusion that forms when strata is forced upwards.

2.2.5. Ahorizontal intrusion of igneous rock that forms a sheet.

2.2.6. Igneous intrusion that forms when sedimentary strata create a basin.

2.2.7. Atriangle-shaped hill formed from material of eruptions. (7x1) (7)
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2.3. Refer to the photographs on topography associated with massive igneous
rocks.

Photograph A Photograph B

ce: Examiners own photographs
Shdiee: Bxant photographs]

2.3.1. Identify the landforms associated with massive igneous rocks in Photographs
Aand B. (2x1) (2)
2.3.2. State ONE characteristics of massive igneous rocks that is evident in the
photographs. (1x1) (1)
2.3.3. From what igneous intrusions do the landforms in photographs A and B
originate? (2x1) (2)
2.3.4. How did weathering in the vertical and horizontal joints of igneous rocks
determine the shape of rocks at Photograph A? (1x2) (2)
2.3.5. In a paragraph of approximately EIGHT lines, explain how landform in
photograph A develops. (4x2) (8)

Copyright reserved Please turn over
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2.4. Refer to the sketch on topography associated with horizontally layered rocks.

Resistant

Identify landscapes A and B.
2.4.2. The topography above is (unifor

(2x1) (2)
niformly) resistant to erosion.

o (1x1) (1)
— (2x2) (4)
andscape evident in the sketch will

2.4.3. Discuss how landscape labelled "B;-_
2.4.4. Explain how the elements of the kar

form from landscape labelled B. (2x2) (4)
2.4.5. How can the topography in the sketch associated with horizontally layered
rocks be utilised economically by people? (2x2) (4)
[15]
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2.5. Refer to the extract below on mass movement.

In eThekwini, combination of sloping ground, water and clay left trails of devastation in residence wake
during recent floods.

Some newspapers articles have suggested the catastrophes in Durban and the greater eThekwini region
of south Africa following recent floods are due to climate change and maladministration. While these
factors play a role, the fact that landslides occurred comes as no surprise, considering the geology of the
area,

eThekwini is a coastal metropolis characterised by hilly terrain dissected by several major rivers such as
Umgeni, Mlazi and Mbokodweni. The region is subtropical, but recent rains were abnormal relative to
recent records and resulted in multiple landslides. The negative social, economic and physical impact on
the region has been disastrous.

[adapted from an article by Charles Macrobert]

2.5.1. State TWO types of mass movement. (2x1) (2)
2.5.2. What climatic evidence in the article suggests that the eThekwini region
receives high rainfall? (1x1) (1)
2.5.3. What role did heavy rainfall play in the development of type of mass
movement depicted in the extract? (2x2) (4)
2.5.4. Account for the negative social impact of landslides in the eThekwini region.
(2x2) (4)
2.5.5. Suggest strategies that the municipality of eThekwini could adopt to minimise
the effects of the mass movement shown in the extract. (2x2) (4)
[60]

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

General information of Queenstown

Coordinates: 31°54'S; 26°53'E

Queenstown (officially known as Komani) is a town in the Eastern Cape in
South Africa. The town lies on the banks of the Komani River which forms part of the
Great Kei river system and has a refreshing climate and an abundant water supply
from the surrounding rugged mountains.

The area's annual average temperature is 18,29 °C which is 2,93% lower than
the average for South Africa. Queenstown generally receives approximately
90,83 millimetres of precipitation and has 134 rainy days annually.

Winters are short, cold, dry and windy; it is mostly clear year-round.

3.1 MAP SKILLS AND CALCULATIONS

3.1.1 The length (L) of area of orthophoto map on the topographic map in
kilometres is

4.2

2100

0.42

2.1 (1x1) (1)

3.1.2 The breadth (B) of area of orthophoto map on the topographic map in
metres is

OCoOow»>

3.8

1900

380

1.9 (1x1) (1)

oo
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3.1.3 Calculate the average gradient between spot height 1558 in block E1
and 1409 in block D4 on orthophoto map. The distance between spot
height 1558 and 1409 on the orthophoto map is 12 cm. (4x1) (4)

3.1.4 Calculate the magnetic declination of 3126DD Queenstown
topographic map for 2025. Use the information and steps given below:

Difference in years: (1x1) (1)

Mean annual change: 10'westwards

Total change: (1x1) (1)

Magnetic declination for 2025:

(2x1) (2)
3.2 MAP INTERPRETATION
3.2.1 Referto I in block A2 on the topographic map.
(a) Identify the environmental problem indicated by Letter I. (1x1) (1)
(b) Explain ONE cause of the environmental problem mention in QUESTION
3.2.1 (a).
(1x2) (2)

3.2.2 Refer to block D4 on the topographic map.
(a) Is the area receiving seasonal rainfall or rainfall throughout the year?

(1x1) (1)
(b) Give TWO evidence to support your answer in QUESTION 3.2.2 (a)
(2x1) (2)
(c) State the direction in which the river is flowing in block D4. (1x1) (1)
(d) Give ONE reason to support your answer to QUESTION 3.2.2 (c).
(1x2) (2)
3.2.3 Refer to block C2 on the topographic map.
(a) The type of slope indicated is (steep/ gentle). (1x1) (1)
(b) Give ONE reason for your answer in QUESTION 3.2.3 (a) (1x2) (2)
3.3 GEOGRAPHICAL INFORMATION SYSTEMS (GIS)
3.3.1 The topographic map is an example of data.
A. raster
B. spatial
C. vector
D. attribute (1x1) (1)
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Refer to images A and B below on resolution and answer the questions that
follows.

source: Google images]

3.3.2 Define the term spatial resc ’ (1x2) (2)
3.3.3 Image B was taken by a ca 64) megapixel. (1x1) (1)
3.3.4 University Researcher wants to collect environmental data in block C2
on the topographic map.
(a) State TWO remote sensing devices that researchers can use to collect data

without physically visiting the area. (2x1) (2)
(b) Explain ONE advantage of using remote sensing devices mentioned in
QUESTION 3.3.4. (a) by the researchers. (1x2) (2)

TOTAL SECTION B: 30
GRAND TOTAL: 150
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Marking Guidelines

SECTION A: THE ATMOSPHERE AND GEOMORPHOLOGY
QUESTION 1: THE ATMOSPHERE

1.3

1.1.1. High (1)
1.1.2. High (1)
1.1.3. Low (1)
1.1.4. High (1)
1.1.5. Low (1)
1.1.6. High (1)
1.1.7. Low (1)

1.2.
1.21. C(1)
1.2.2. B(1)
1.2.3. A(1)
1.2.4. B(1)
1.25. C (1)
1.2.6. B (1)
1.2.7. D(1)
1.2.8. A(1)

1.3.

1.3.1. Geostrophic flow- winds that blows parallel to isobars, under the combined
effects of pressure gradient force and Coriolis force. (2)
[CONCEPT]

1.3.2. B-A(1)

1.3.3. C-pressure gradient force (1)

D- Coriolis force (1)

1.3.4. Isobars (1)

1.3.5. Northern hemisphere (1)

1.3.6. Wind is deflected to their right. (2)

1.3.7. Air moves from a high pressure to a low pressure because of pressure
gradient force. (2)

As soon as it moves the air started to deflect because of Coriolis force that
develops because of the rotation of the earth. (2)

As wind moves from high to a low pressure the speed increases. (2)
As the speed increases the deflection from the Coriolis force increases. (2)

The speed of and Coriolis force increases until pressure gradient force and
Coriolis force are of equal strength. (2)
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The air is then no longer moving from a high pressure to a low pressure but
flows parallel to the isobars. (2)

[ANY THREE]

1.4.

1.4.1. Fohn winds are warm, dry winds that descends on the leeward side of the
mountain. (2) [CONCEPT]

1.4.2. A-windward (1)

B-leeward (1)

1.4.3. Decreases (1)
1.4.4. When moist air from the sea hits a mountain, it is forced to rise up the
windward slope. (2)

As it rises, the air cools adiabatically (due to expansion at lower pressure). (2)

Cooler air holds less moisture, so the water vapor condenses into clouds and
precipitation occurring in the windward slope. (2)

[ANY TWO]
1.4.5. Little to no precipitation/clear skies (2)
Rain shadow effect (2)
Dry hot winds/loss of moisture/dry conditions/very low humidity and dry air (2)
Warm temperatures/increase in temperature. (2)
Increased evaporation and fire risk. (2)
Strong winds as fohn wind can be gusty and strong. (2)
[ANY THREE]

1.5,
1.5.1. A process where fertile land becomes arid. (2) [CONCEPT]
1.5.2. Overpopulation (1)

Over-farming (1)
Deforestation (1)

[ANY ONE]
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1.5.3.

1.5.4.

1.5.5.

1.5.6.

Marking Guidelines

Sahel region of Africa / the area between the Sahara Desert and the Sudanian
Savannah (1)
[ANY ONE]

People in Africa are subsistence farmers. (1)
Dependent on fertile soil to produce food. (1)
Farming is a source of income. (1)

[ANY ONE]

People from Senegal migrate to other countries to use their resources/make
living (2)

This puts a strain on the land in those countries and less food is produced. (2)

Local citizens are unable to feed themselves and depend on government and
foreign donations. (2)

Conflict between locals and immigrants eomes at a great economic costs. (2)

Locals and immigrants move to the urban areas which puts more strain on the
host country’s economy. (2)

[ANY ONE]
There should be afforestation programmes. (2)

Effective soil management that should include organic fertilizers, crop rotation
and contour ploughing. (2)

Allowing the land to be fallowed for a period of time to renew itself. (2)
Supporting local farmers with education and training (2)

Introduce programmes on rainfall unreliability and planting drought resistant
crops. (2)

Natural action plans that could oversee landownership and encourage
sustainable management of land (2)

[ANY FOUR]
[60]
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QUESTION 2: GEOMORPHOLOGY

2,

2.1.1. X (1)
2.1.2. Y.(1)
2103me)
2.1.4. Y (1)
2.1.5. X (1)
2.1.6. Y (1)
2.4.7. X(1)
2.1.8. Y (1)

2.2.
2.2.1. F(1)
22.2. TN
2.2.3. B(1)
2.2.4. D (1)
2.25. E(1)
2.26. G (1)
227. A1)

2.3,
2.3.1. A-Tors (1)

B- granite domes (1)

2.3.2. Rock have no strata/bedding planes (1)

2.3.3. A-laccoliths (1)
B-batholith (1)

2.3.4. Erosion of overlying strata/materials. (2)

2.3.5. Occurs over granite rocks, when granite cools underground and develops
joints(cracks) due to contraction. (2)
Water seeps into joints of igneous rocks underneath the earth’s surface. (2)

This causes chemical weathering to take place. (2)
Chemical weathering causes the rock to break into rectangular block. (2)

Softer materials are eroded away, leaving the resistant rectangular blocks
exposed. (2)

[ANY FOUR]

2.4.
2.4.1. A-plateau (1)

B-canyon (1)
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2.4.2. Not uniformly (1)
2.4.3. Steep-sided valley with rocks vary in resistance to erosion (2)

Rivers incise into joints in rocks (2)
Back wasting widens the joints (2)

Resistant layers from vertical cliffs and softer rock from gentle slopes are
formed. (2)

[ANY TWO]
2.4.4. Mesas form from a plateau that is reduced in size by back wasting. (2)

Continuing erosion (back wasting) reduces the size of the mesa to form a
butte. (2)

2.4.5. The impressive scenery associated with canyons can be used as a tourist
attraction. (2)

Canyons can be utilised for recreational activity (accept examples) (2)

The pediplain below canyons, mesas and buttes can be used for livestock
farming. (2) [ANY TWO]

2.5.
2.5.1. Landslides (1)

Rock falls (1)
Mud flow (1)
Soil creep (1) [ANY TWO]

2.5.2. ‘the region is subtropical’ (1)
2.5.3. Water pressure pushes particles apart reducing their strength (2)

Some soil like clays are more slippery (2)
Slopes become unstable causing masses of land to break off (2)
[ANY TWO]

2.5.4. Collapsing land would lead to death and injury to people. (2)
Property damage and loss of homes (2)
Destruction of infrastructure (accept examples) (2)
Loss of jobs (2)

Interruption of basic services (accept examples) [ANY TWO]
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2.5.5. Careful planning and management needed when making use of slopes
(Accept examples) (2)

Development in landslide-prone areas must be restricted. (2)
Regrade slopes. (2)
Reduce deforestation on slopes. (2)
Provide adequate drainage on slopes. (2)
Plant vegetation covers on slopes. (2)
[ANY TWO]
[60]
TOTAL SECTION A: [120]
SECTION B
QUESTION 3: GEOGRAPHICAL SKILLS AND TECHNIQUES

3.

3.1.1 D(1)

3.1.2 B(1)

3.1.3 VI=1558 — 1409 = 149m (1)

HE=12cm X 100 = 1200 m (1)

Gradi t—vl
radient = -—

149

=—(1) (1 mark for correct substitution)
1200

=1:8.05 (1)
3.1.4 Difference in years: 2025 — 2017 = 8 years (1)
Mean annual change: 10’ westwards

Total change : 8 X 10°w =80"w = 1°20"w (1)

Magnetic declination for 2025: 26° 25’ + (1)1°20’ = 27945’ WTN (1)

3.2 Map interpretation

3.2.1 Referto I in block A2 on the topographic map.
(a) Erosion. (1)

(b) Water/runoff carries away loosened soil. (2)

River/stream erode river banks exposing the soil. (2) [ANY ONE]
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3.2.2 Refer to block D4 on the topographic map.
(a) Seasonal rainfall. (1)
(b) Non-perennial river. (1)

Wind pump. (1)
Perennial water/dam. (1)
[ANY TWO]

(c) West. (1)
(d) Highest point to the north east/spot height 1485 (2)

The V-shape contour lines point to areas of increasing heights to the east. (2)

Acute angle formed by the tributaries joining the.main stream point in a
westerly direction. (2)

Dam wall on the western side of the block. (2)
[ANY ONE]

3.2.3 Refer to block C2 on the topographic map
(a) Steep. (1)
(b) Contour lines are close to each other (2)

3.3 Geographical Information System

3.3.1 Vector. (1)

3.3.2 Clarity of an image (2) [CONCEPT]

3.3.3 64.(1)

3.3.4 University Researcher wants to collect environmental data in block C2 on
the topographic map.

(a) Satellite. (1)

Drones. (1)

(b) Allows coverage of very large areas. (2)
Can access inaccessible areas. (2)
No limitation on the extent of information that can be gathered from a single
remotely sensed images. (2)
Cheap and fast to collect data of large areas. (2)
Data can be easily processed and analysed fast using a computer. (2)
[ANY ONE]

TOTAL SECTION B: 30
GRAND TOTAL: 150
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