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INSTRUCTIONS AND INFORMATION

1

a & 0N

10.

11.

12.

This question paper consists of THREE questions.

SECTION A
QUESTION 1: CLIMATE AND WEATHER (60 MARKS)
QUESTION 2: GEOMORPHOLOGY (60 MARKS)

SECTION B

QUESTION 3: MAPSKILLS AND CALCULATIONS (30 MARKS)
Answer ALL THREE questions.

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 where you have to state, name, identify
or list. Write in full sentences when answering paragraph questions.

Units of measurement MUST be indicated in your final answers, e.g.,
1020 hPa, 14 °C and 45 m.

You may use a non-programmable calculator.

You may make use of a magnifying glass.

Write neatly and legibly.

SECTION B: ADDITIONAL INSTRUCTIONS AND INFORMATION

A 1:50 000 topographic map 2531BC MALELANE and 1:10 000 orthophoto

map 2531BC 22 MALELANE

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

Show ALL calculations and formulae where applicable. Marks will be allocated
for this.

You must hand in the topographic map 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: CLIMATE AND WEATHER

1.1

Match the following statements in COLUMN A with the terms or examples in
COLUMN B. Write only the letter from column B. e.g., 1.1.9 — J.

COLUMN A COLUMN B
1.1.1 A high-pressure system found over the | A Trough
interior of South Africa in winter.
B Line thunderstorms
1.1.2 A weather system formed from the
convergence of two different air masses | ¢ Coastal low
over South Africa.
\ _ D Kalahari High
1.1.3 A high pressure cell that brings cool, dry
stable air to the west coast. E Ridge
1.1.4 A warm, dry wind that usually precedes a F South Atlantic High
cold front,
1.1.5 A low pressure that travels along the coast G Thermal Low
ahead of a cold front. ,
H Berg Wind
1.1.6 An elongated area of relatively high _ .
atmospheric pressure. I South Indian High
1.1.7 An elongated region of relatively low
pressure.
1.1.8 A low pressure that develops over South

Africa as a result of heating of the land.

(8x1)
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1.2 Refer to the cross section of a tropical cyclone below. Choose a letter from the
cross section (A —G) that matches the statements numbered 1.2.1 to 1.2.7.

[Examiner's own drawing]

1.21 _s-._aréi-@ssociated with thunderstorms.

1.2.2 Wind divergence occurs in this area.

1.2.3 This clouds are stratus clouds and associated with light rain.

1.24 The area associated with the convergence of wind.

1.2.5 These clouds are cumulus associated with light rainfall.

1.2.6 The area experience convergence of air.

1.2.7 ;I'his area is windless and cloud free. (7x1) (7)
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1.3 Refer to the synoptic weather map showing the mid-latitude cyclone.

1.3.3

134

1.3.5

1.3.6

WRASTRISIENEE®on of movement of the mid-latitude cyclone
indicated on the map? (1x1)

Account for the direction of movement mentioned in QUESTION 1.3.1
(1x2)

Name the area marked B in a mid-latitude cyclone. (1x1)

Determine the stage of development of the mid-latitude cyclone on
the synoptic weather map. (1x1)

Give a reason for your answer in QUESTION 3.1.4. (1x2)

In a paragraph of approximately EIGHT lines evaluate climatological
impact that the mid-latitude cyclone would have on outdoor activities
within the next 24 hours in the south-western Cape. (4 x2)

Copyright reserved Please turn over
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1.4 Refer to the sketch based on valley climates.
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[Sou rce:https:ﬂwww.google.curt? sa=i&url=htt2FG12_SA Climate]

141 What evidence indicates that katabatic winds are shown on the

sketch? — (1x1)
‘ " -
1.4.2 [ necessary for katabatic winds to form. (1 x 2)
143 rmal belt B is formed due to katabatic winds.
(2x2)
144 tic wind change the micro climate of the valley
(2x2)
145 What impact does the changed micro climate have on the people
living in the valley? (2x2)
1.5 Refer to the diagram below showing urban and rural climates.
Ty N oming. ' 31°C
B R ‘wamion
longwave
radiation
[Source: https://www.sciencedirect.com/science/article/pii/B9780128128435000198}
1.5.1 State the difference in temperature between the rural and urban
area. (1x1) (1)

MDE/Sept 2022
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1.5.2 Provide ONE factor visible on the diagram that makes urban areas
to have less wind speed. (1x2) (2)

1.5.3 Explain why there is high relative humidity in the rural area. (1x2) (2)

1.5.4 What impact will the high temperatures have on the health of the

people living in the city? (2x2) (4)
1.5.5 Account for the higher temperatures in the urban area than in the
rural area. (3x2) (6)
[60]

QUESTION 2: GEOMORPHOLOGY

2.1 Various options are provided as possible answers to the following questions.
Choose the answer and write only the letter (A-D) next to the question
numbers (1.2.1to 1.2.8), e.g. 1.2.9 D.

2.1.1  Water that flows over the ground during heavy rainfall is called...
A groundwater.
B  base fiow.
C  surface runoff.
D infiltration.

2.1.2 ... rivers flow only after very heavy rain.
A Exotic
B Episodic
C Permanent
D Periodic

2.1.3 When an ox-bow lake dries up, it becomes a ...
A meander scar.
B wind gap.
C flood plain.
D natural levee.

2.1.4 The ... drainage pattern resembles the branch of a tree.

A trellis
B deranged
C dendritic
D radial
2.1.5 The area where the river enters the sea is refers as ...
A source.
B tributary.
C confluence.
D  mouth.

Copyright reserved Please turn over



Bowitlsded from Stanmoreghysics.com MDE/SSHt2022

2.1.6 The junction where two rivers or more streams meetis a ...
A confluence
B tributary
C watershed
D interfluve

2.1.7 The lowest point to which a river can erode is called the...
A knickpoint.
B permanent base level.
C temporary base level.
D watertable.

2.1.8 The term used to describe the changing position of a watershed.

8x1) (8)

[Sou rce:https:!thw.nps.gow’subjectsigeologyiﬂuvial-landfon‘ns-.htm]_

D,
""Pos:rm,-, al =

2.2.1 Energy levels are low and only deposition takes place.

2.2.2 Has steep, V-shaped valleys

2.2.3 Wide open valleys associated with floodplains and deltas.
2.24 Stream flow is very turbulent in this stage of a river.

2.2.5 Transportation of materials is the main process in this stage.

2.2.6 Waterfalls and rapids are common landforms found in this stage.
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2.2.7 \Vertical erosion mainly occurs in this stage. (7x1) (7)

2.3 Study the orange river drainage basin map below and answer the questions
that follow.

WHF 78 =] X 4

[Source: https://iwlearn.net/resolveuid/188afbf981b31f3ebb6af44b30062]

2.3.1 Define the term drainage basin. (1x2) (2)

2.3.2 Name TWO South African rivers found in the orange river drainage
basin. (2x1) (2)

2.3.3 How many countries does the Orange River basin cut through?

1x1) (1)
2.34 Determine the stream order at Z. (1x2) (2)

2.3.5 Evaluate the effects of a prolonged period of drought on the stream
order at point Z in the Orange River drainage basin. (2x2) (4)

2.3.6 Discuss TWO factors that could increase the drainage density of
the streams in the orange river basin. (2x2) (4)
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2.4 Refer to the diagram depicting river capture below and answer the questions
that follow.

2.4.1

24.2

243

244

245

2.4.6

Copyright reserved

~ [Bron: shorturl.at/IrCTX]
What evidence indicates that river capture will take place? (1 x1)
Name a new feature that forms after river capture. (1x1)

What term will be used to describe river B when river capture takes
place? (1x1)

Name TWO conditions that cause a river to erode faster than
another river. (2x2)

Describe TWO physical changes that river B will undergo. (2 x 2)
Draw a plan view sketch (as seen from above) showing the

landscape after river capture has taken place. Provide at least
THREE correct labels. (4x1)

MDE/Sept 2022
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2.5 Refer to the case study below and answer the questions that follow.

A STORY OF SOUTH AFRICA’: EMFULENI RESIDENTS FED UP WITH
VAAL RIVER POLLUTION INERTIA

The report emphasised the importance of the Vaal water system, with about
19 million South Africans relying on it for water security and found the
pollution in the Vaal River affected natural ecosystems and endangered
health. “This has been an ongoing issue that has escalated over probably
[over more than a decade]. The report stated that the Vaal is now polluted
beyond acceptable standards, caused by “the kilolitres of untreated sewage
entering the Vaal because of inoperative and dilapidated wastewater
treatment plants which have been unable to properly process the sewage”.
“A large part of the pollution is due to waste water treatment plants that are
not operating optimally but it is not the only reason. Domestic, industrial,
agricultural and mining activities also play apart

[Souree: https://www.dailymaverick.co.za/article/2021-10-29-a-story-of-south-africa-
emfuleni-residents-fed-up-with-vaal-river-pollution-inertia/]

251 According to the extract, how many people rely on the Vaal river
as their main source of water? (1x1) (1)

2.5.2  Quote from the article, the cause of sewage flowing into the Vaal
river (1x1) (1)

2.5.3 Give ONE industry (other than sewage) that contribute to the
pollution of the river. (1x1) (1)

2.5.4  Evaluate the impact caused by the Kkilolitres of untreated sewage
entering the Vaal river on people. (2x2) (4)

2.5.5 The municipality of Emfulani must introduce sustainable measures
to reduce pollution in the Vaal river. In a paragraph of
approximately EIGHT lines explain why there is a need to have
sustainable measures to reduce pollution. (4x2) (8)
[60]
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SECTION B
QUESTION 3: GEOGRAPHICAL SKILLS AND TECHNIQUES

The questions in SECTION B are based on the 1:50 000 topographic map
(2531BC MALALANE and the 1:10 000 orthophoto map within the same area.

BACKGROUND INFORAMATION ON MALELANE

Co-ordinates: 25°32’S ; 30°32'E

Malelane is a farming town in Mpumalanga, South Africa situated on
the N4 national highway. The farms in the region
produce sugarcane, subtropical fruit and winter vegetables. The town was
proclaimed in 1949 after which it was named. The town started as the first
rest-stop between Lourengo Marques and Pretoria.

[source:https://en.wikipedia.org/wiki/Malelane.mpumalanga/Nkomazi]

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

ENGLISH AFRIKAANS
River Rivier
Cemetery Begraafplaas
Tunnel Tonnel
Snake park Slangpark
Golf course Gholfbaan
Wetland Viei

Copyright reserved Please turn over
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3.1 _MAP SKILLS AND CALCULATIONS
Various options are provided as possible answers to the following questions.
Choose the answer and write only the letter (A-D) next to the questions. E.g.
3.14 F.
3.1.1  The scale of the orthophoto is ... than the topographic map.
A  5times larger
B 10 times larger
C 5times smaller
D 10 times small (1x1) (1)

3.1.2 The Malalane rest camp (A) in block A2 is in a ... direction from the
Malalane gate (B)above block A3 on the topographic map.

A  north-easterly

B south-easterly

C south-westerly

D north-westerly (1x1) (1)

Refer to the topoegraphic map and answer the following questions.

3.1.3 Identify the conventional sign at C that shows height. (1x1) (1)
3.1.4 What are the co-ordinates of the mapped area? (1x1) (1)
3.1.5 What would the total annual change of the map be in 20227 (1 x 1) (1)
3.1.6 The magnetic declination for 2022 will (increase/decrease). (1x1) (1)
3.1.7  Explain for your answer in QUESTION 3.1.6. (1x2) (2)

3.1.8 Using the answers in QUESTION 3.1.5 and QUESTION 3.1.6, What
would be the Magnetic declination for 20227 2x1) (2)

3.2 MAP INTERPRETATION
3.2.1 The drainage pattern in block C3 on the topographic map is ...
A. trellis.
. dendritic.

B
C. rectangular.
D. deranged. (1x1) (1)

Copyright reserved Please turn over
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3.2.2 Theriverin block A1 in the arrow marked D is a ... order stream.

A 15t
B 2nd
C 3rd
D 4t (1x1) (1)

3.2.3 Provide evidence from the map that would suggest that Malalane
receives seasonal rainfall. (2x1) (2)

3.2.4 Name the dominant fluvial landform marked E in block A3 on the
topographic map. (1x1) (1)

3.2.5 Refer to the river marked 2 on the orthophoto map.

(a) Identify the type of river marked 2 on the orthophoto map.
: (1x1) (1)

(b) In which sfage of development is the river marked 27 (1x1) (1)

(c) - Name ONE dimension of the cross profile marked 2 visible on
the orthophoto map. (1x2) (2)

(d) Discuss how human activities, evident close to the cross profile
marked 2 might influence the quality of water in the river. (2 x 2) (4)

3.3 GEOGRAPHIC INFORMATION SYSTEMS (GIS)

3.3.1 The topographic map is an example of ... data.

A raster

B pixelated

C vector

D attribute (1x1) (1)

3.3.2 Which one of the following is NOT used as a method of remote
sensing?

A satellites

B fieldwork

C drones

D weather balloons (1 x1) (1)
3.3.3 Define the term buffer zone. (1x2) (2)

Copyright reserved Please turn over
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3.3.4 Due to an increase in population upstream, the water in the
Umgwenya river is decreasing in quality.

a) Mention TWO ways in which data can be collected to do an
environmental impact study surrounding the rivers. (2x1) (2)

b) Explain how the collected data can be used to protect the
affected rivers against further deterioration. (1x2) (2)

[30]
GRAND TOTAL: 150
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NSC
SECTION A: CLIMATE AND WEATHER AND GEOMORPHOLOGY
QUESTION 1: CLIMATE AND WEATHER
1
111 D((1)
112 B(1)
113 F (1)
114 H(1)
1.1.5 Ci
1.1.6 Ejl
117 A1)
118 G} (8x1) (8)
1.2
1.2.1 B(1)
122 A1)
123 E((1)
124 F(1)
125 G(1)
126 D(1)
127 C(1) (7 x (7)
1)
1.3
1.3 West to East. / Eastwards(1) (1x1) (1)
1.3.2  They are driven by westerly wind belt. (2) (1x2) (2)
1.3.3  Warm sector (1) (1x1) (1)
1.3.4  Mature stage(1) (1x1) (1)
1.3.5 Distinct low-pressure in the centre with distinctive cold and warm
fronts. 2) (2

Copyright reserved
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136

1.4
141

1.4.2

143

144

1.4.5

NSC

(1x2)

Drop in temperatures will cause discomfort on participants. (2)

Very thick and towering cumulonimbus clouds will restrict visibility. (2)
Heavy rain and hail will restrict outdoor activities. (2)

Lightning associated with expected thunderstorms can be dangerous
for outdoor activities. (2)

Wind backing will force outdoor activities against the wind. (2)

During frontal storms strong winds and high seas occur posing a
hazard to shipping (2)

Frontal storms strong winds will be posing a hazard to fisherman in the
South Western Cape. (2)

Unsecured equipment may be damaged by increased wind speed. (2)
[ANY FOUR] (4 x2)

Cold air descends down on the valley slope (1) (1x1)

A katabatic wind originates from radiation cooling of air on top of a
plateau (2) (1x2)

Thermal inversions occur during the evening, when the land begins to
cool. (2)

The earth's surface no longer radiates as much heat, enabling air near
the surface to cool faster than the air above creating an inversion. (2)
Katabatic wind causes the slope to cool during the night. (2)

[ANY TWO] (2x2)

They bring cold air down.inte.thevalley floor (2)
The descendlng cold air dlspla@es the warm air and moves it

upwards (2)

Katabatic wind causes the valley to be dry. (2)
[ANY TWGJ (2x2)

katabatic wind events have been responsible for the explosive
growth of many wildfires that destruct human activities. (2)

Air pollution produced by the factory gets trapped within the valley at
night cadsing-accidences. (2)

The air pollution can cause people living there to develop health
problems. (2)

[ANY TWO] (2x2)

Copyright reserved Please turn over
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NSC

1.5
151 4°C

1.5.2 Buildings creates friction and acts as wind breaks. (2)

MDE/Sept 2022

(1 x1)

Greater turbulences because wind is channelled between buildings.

[ANY ONE]

1.56.3  Primarily because of decrease runoff of precipitation (2)

(2)
(1x2)

There is more of evapotranspiration from vegetation in rural areas (2)

[ANY ONE]

1.5.4  Respiratory problems (2)
Asthma (2)

ce

155

More dust and -pollut?on prevent heat from escaping. (2)
[ANY THREE]

Copyright reserved

(1x2)

(2x2)

> 2l heating, air conditioning, vehicle emission. (2)
More surfaces, tar, concrete that absorb heat. (2)

(B3x2)
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NSC

QUESTION 2: GEOMORPHOLOGY

2.1
>34 Cc(1)

212 B(1)
213 A(1)
214 C(1)
215 D(1)
216 A(1)
217 B(1) '

218 D(1) 8x1) (8)

2.9
221 Qi

222 A(1)
223 C(1)
224 A(1)
225 B(1)
226 A(1)
227 A1) 7x1) (7)

2.3
2.3.1 An area that is drained by a river system. [CONCEPT] (1x2) (2)

2.3.2 Orange river (1)

Vaal river (1) (2x1) (2)
2.3.3 4 countries (1x1) (1)
2.3.4 3" order stream. (1x2) (2)

2.3.5 All the first order streams will dry up during a drought (2)
The stream order at Z will therefore decrease to a lower order. (2)
(2x2) (4)
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236

2.4
2.4.1

24.2

24.3

244

2.4.5

NSC

Increased rainfall in the catchment area (2)
Increase in gradient in the slope (2)
Reducing vegetation which would reduce infiltration (2)

[ANY TWO] (2x2) (4)
Headward erosion. (1) (1x1) (1)
Misfit (1)

Wind gap (1)

[ANY ONE] (1x1) (1)
Captured stream. (1) (1x1) (1)

Steeper gradient on the side of the energetic stream of the
watershed. (2)

The low-lying area has more energy. (2)

Higher precipitation giving greater runoff and more erosion to the
energetic stream. (2)

Softer rock on the side of the energetic stream causes faster

erosion. (2)
Presents of faults and joints in rocks to assist the erosion processes.
(2)

[ANY TWO] (2x2) (4)

Volume of water decreases. (2)

Carrying capacity is reduced. (2)

Stream becomes smaller to its valley. (2)

Deposition of stream load increases. (2)

Water erosion decreases. (2)

[ANY TWO] (2x2) (4)
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SC

246
| Captured stream (1)
Wind gap/river
gravelg(ﬁ :
; <
] -
s
-~
-~
nd any THREE correct label (3 x1) (4x1) (4)
2.5
251 19nm (1x1) (1)
252  ‘“inoperative and dilapidated wastewater treatment plants” (1 x 1) (1)

Y
2.5.3 Domestic (1)
Industrial (1)
Agricultural (1)
Mining (1)
[ANY ONE] (1x1) (1)

2.5.4  Water is full of oil and other diseases that would make people ill if
water is drunk. (2)
People will experience water insecurity / Not enough clean water
for everyone. (2)
Water cannot be used safely for essentials such as cooking and
cleaning. (2)
Bad smell coming from rivers could make people sick or create
discomfort to them. (2)
[ANY TWO: IMPACTS MUST BE DISCUSSED] (2x2) (4)
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2.5.5 Introduce legislation / laws that protect the river and prohibit
dumping or polluting of the river (2)
Cleaning initiatives that clean the polluted water (2)
Fine industries and people responsible for the pollution (2)
Government should allocate funding to maintain and fix leaking
sewage pipes. (2)
Improved waste treatment facilities (2)
Create a buffer zone around river to prevent people living too
close to the river. (2)
Awareness and education to get people aware of the problem and
ways to solve it. (2)
[ANY FOUR - accept relevant examples] (4x2) (8)
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SECTION B

QUESTION 3: MAPWORK

3.1 MAP SKILLS AND CALCULATIONS

311 A(1) (1x1) (1)
312 C(1) (1x1) (1)
3.1.3 Spot height (1) (1x1) (1)
314 25°32'S : 30°32°E (1) (1x1) (1)
3.1.5 12" Westwards (1) (1x1) (1)
3.1.6 |ncreése_('1j' (1x1) (1)

3.1.7 The mean annual change is to the west (2)
The angle between the True north and the Magnetic north increases
to the west. (2)
[Any ONE] (1x2) (2)

3.1.8 7°29' West of true north
+12W (1 Mark for addition)
7°41" West of True North (1 Mark for the correct answer) (2x 1) (2)

3.2 MAP INTERPRETATION:
3.2.1 B (Dendritic) (1) (1x1) (1)
322 C (39 (1) (1x1) (1)
3.2.3 There are many non-perennial rivers in the area. (1)

Dams and reservoirs have been built close to the farms for the
storage of water during dry season. (1) (2x1) (2)
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NSC
3.2.4 Braided stream (1) (1x1) (1)
3.2.5
(@) Permanentriver. (1) (1x1) (1)
(b) Middle course (Mature stage) (1) (1x1) (1)
(c)  Width. (1) (1x1) (1)
(d)  The industries close to the river may pollute the river by
dumping waste. (2)
Chemicals and insecticides use for agriculture can be washed
and pollute the river. (2) (2x2) (4)
3.3 )
3.3 0(1) il (1x1) (1)
3.32 B(1} (1x1) (1)

3.3.3 A zone or area drawn a certain distance around a geographic
feature. [CONCEPT] (2) (1x2) (2)

3.34
a) Surveys or questionnaires (1)
Physical water samples taken from the river for analysis (1)
Photographs (1)
Satellite images (1)
Remote sensing devicesi(1)
[ANY TWO] 2x1) (2)

b) Identify causes of pollutions (2)
Collected data can show the severity of the problem (2)
Collected data can help develop strategies to minimize the
problem (2). "
Use data to'create buffer zones around the river (2)
Make decision makers aware of the problem (2)
[ANY TWO] (2x2) (4)
[60]

GRAND TOTAL: 150
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