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INSTRUCTIONS

1. The question paper consists of TWO sections: SECTION A (Paper 1)
and SECTION B (Paper 2)

2. Both sections must be written in ONE session: 1.5 hours.

3. SECTION A: Paper 1: CLIMATE AND WEATHER AND GEOMORPHOLOGY
(1 HOUR)
MARKS: 75

4. SECTION B: Paper 2. MAPWORK (30 MINUTES)
MARKS: 25

5.  ALL diagrams in SECTION A are included in the Annexure.

6. Answer ALL questions.
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QUESTION 1

1.1  Refer to FIGURE 1.1 showing a Synoptic Weather Map in the Annexure.

Choose the correct word in brackets. Write down the correct answer only
next to the question number (1.1.1 — 1.1.8) in the answer book.

1.1.1 The high-pressure cell A is the (South Atlantic High/South Indian High).
1.1.2 The air circulation around pressure cell B is (clockwise/anticlockwise).
1.1.3 The extension labelled C of the high-pressure cell B is a (ridge/trough).
1.1.4 The mid-latitude cyclone F is in its (mature/dissipating stage).

1.1.5 The pressure gradient of the cold front H is (steep/gentle).

1.1.6 The wind at East London (inset) is blowing in a (south easterly/
north westerly) direction.

1.1.7 The term that best describes a series of mid-latitude cyclones is
a (family/hurricane).

1.1.8 The atmospheric pressure will (increase/decrease) as the front
moves over Cape Town. (8x1)(8)
1.2  Refer to FIGURE 1.2 showing river flow patterns.
Indicate whether each of the statements below refer to turbulent or

laminar flow in a river. Write down the numbers 1.2.1 to 1.2.7 in your
ANSWER BOOK and your answer only, example 1.2.8 laminar.

1.2.1 Associated with an irregular and swirling flow.
1.2.2 Commonly occurs in the upper course of the river.
1.2.3 Has a large stream load carrying capacity.

1.2.4 Occurs where the river bed is even.

1.2.5 Water flows in thin layers.

1.2.6 Effective in eroding and transporting sediments.

1.2.7 Occurs where rapids are visible in the river's course. (7 x 1)(7)
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1.3

1.4

Study the cyclone in FIGURE 1.3.

1.3.1 Give evidence that indicates that the sketch shows a cyclone in

12

1.3.8

1.3.4

1.3.5

the northern hemisphere.

Name the section of the moving disturbance where the highest
wind speeds are recorded.

Give ONE reason why the descending (sinking) air in the eye
is dry.

Explain why satellite images are effective for tracking cyclones.

Write a paragraph of approximately EIGHT lines outlining the
possible economic and environmental impact of cyclones such
as the one illustrated in FIGURE 1.3.

Refer to FIGURE 1.4 showing valley climates.

1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

Name the local wind A that influences the development of the
thermal belt at night.

What role does terrestrial radiation play in the formation of the
wind A mentioned in QUESTION 1.4.17

Why are winds A associated with temperature inversion?
Account for the occurrence of radiation fog in the valley.

Suggest TWO reasons why people in this valley would most
likely build their houses mid-way up the slope of the valley (B),
rather than on the valley floor.
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(1x1)(1)

(1Tx1)(1)

(1x1)(1)

(2x2)(4)

(4 x2)(8)

(1x1)(1)

(1x2)(2)
(2x2)(4)

(2x2)(4)

(2x2)(4)
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1.5  Referto FIGURE 1.5 in the Annexure showing two drainage basins.
1.56.1 Identify the highlying area labelled A. (1x1)(1)
1.5.2 Which drainage basin, B or C, has a higher drainage density? (1x1)(1)

1.5.3 Describe the influence that prolonged rainfall will have on the
drainage density of drainage basin C. (1x1)(1)

1.5.4 Explain why flooding is more likely to occur at D rather than E. (1x2)(2)

1.5.5 Explain the influence that a higher rainfall will have on the
meander at F in the river channel. (T x2)(2)

1.5.6 Write a paragraph of approximately EIGHT lines to suggest the
possible reasons for the formation of a delta at the river mouth
of drainage basin C. (4x2)(8)

1.6  Study FIGURE 1.6 which illustrates the longitudinal profile of a river
and the cross- profiles of each stage.

1.6.1 Differentiate between a cross-profile and a longitudinal profile
of a river. (2x1)(2)

1.6.2 Identify the THREE stages labelled as 1, 2 and 3 in the

longitudinal profile in FIGURE 1.6. (3x1)(3)

1.6.3 (a) Match the cross profiles,labelled A and C, with the
river course which you will find them in. (2x1)(2)
(b)  Give reasons for your answer to QUESTION 1.6.3(a). (2x2)(4)

164 (a) The river profile in FIGURE 1.6 is ungraded. Give a
reason to suppor this statement. (1x2)(2)

(b)  Suggest ONE way in which the ungraded profile in
FIGURE 1.6 can become graded. (1x2)(2)

TOTAL MARKS: [75]
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RESOURCE MATERIAL
1. An extract from topographical map 2930 CB PIETERMARITZBURG (EXTRACT).
2. Orthophoto map 2930 CB 8 PIETERMARITZBURG.

B NOTE: The resource material must be collected by schools for their own use.

INSTRUCTIONS AND INFORMATION
1s Write your NAME and DIVISION in the spaces on the cover page.
2. Answer ALL the questions in the spaces provided in this question paper.

3. You are provided with a 1 : 50 000 topographical map (2930 CB PIETERMARITZBURG)
and an orthophoto map (2930 CB 8 PIETERMARITZBURG) of a part of the
mapped area.

o, You must hand the topographical map and the orthophoto map to the invigilator
at the end of this test session.

5. You may use the blank page at the back of this question paper for all rough
work and calculations. Do NOT detach this page from the question paper.

6. Show ALL calculations and formulae, where applicable. Marks will be allocated
for these.
7. Indicate the unit of measurement in the final answer of calculations, e.g. 10km; 2.1cm.
57 You may use a non-programmable calculator.
9. You may use a magnifying glass.

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

11.  The following English terms and their Afrikaans translations are shown on the
topographical map:

ENGLISH AFRIKAANS
Aerodome Vliegveld
Diggings Uitgrawings
Canal Kanaal
Firebreak Brandgordel
Hiking Trail Staproete
Golf Course Gholfbaan
Hospital Hospitaal
River Rivier
Sewage Works Rioolwerke
Waterworks Waterwerke
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GENERAL INFORMATION ON PIETERMARITZBURG

Pietermaritzburg (umGungundlovu) is the capital city of KwaZulu-Natal. This second-
largest city in the province was founded in 1838. It is a regionally important industrial hub,
well-known for processing aluminium, timber and dairy products. It has an estimated
population of around 500 000 (including neighbouring townships). Pietermaritzburg is
situated along the N3 national road, the main route between the Pretoria-Witwatersrand-
Vereeniging conurbation and the harbour city of Durban, some 90 kilometres from
Pietermaritzburg. The Oribi airport is situated just outside Pietermaritzburg and has a
regular scheduled service to the OR Tambo International Airport in Johannesburg.

[Source: mp://en.Wikipedia.orq/wiki/pietermaritzburg]
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

The questions below are based on the 1:50 000 topographical map (2930CB
PIETERMARITZBURG) as well as the orthophoto map as part of the mapped area.
Various options are provided as possible answers to the following questions.
Choose the correct answer and write only the letter (A-D) in the block next to each
question.

1.1 Pietermaritzburg is located in the ... province.

Gauteng
Kwazulu-Natal
Orange Free State
Mpumalanga

oOwm>r

1.2  The ... projection was used in the drawing of the topographical map of
Pietermaritzburg.

A Lambert

B Mercator

C Gauss Conform
D Azimuthal

1.3  The Scottsville Race Course in block G 9/10 is located ... of Town Hill
in block F7 on the topographical map.

north west
north

south east
north east

oOOw>r

1.4  The fluvial feature found on the Msunduze River in block H1 on the
topographical map is a/an ...

ox-bow lake
braided stream
marsh and vlei.
meander

ocOw>

1.5  The type of slope found at line 3 on the orthophoto map is a ...slope.

A concave
B terraced
C convex
D uniform

[5]
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QUESTION 2: MAPWORK TECHNIQUES AND CALCULATIONS

2.1 Calculate the length of the Deeside dam wall in block B3 in metres.
Show all calculations.

2.2  Using the information on the topographical map, determine the magnetic
declination for this year.

Difference in years:

Mean annual change:

Total change:

Magnetic declination for 2019:

(4)

2.3 Explain why it is important to correct the magnetic declination when using a
topographical map and a magnetic compass on a hike.

[7]
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QUESTION 3: APPLICATION AND INTERPRETATION

3.1  The Sewerage Works in block 1 6 has an ideal location. Give ONE reason
to support this statement.

(1x2)(2)

3.2  There are large areas of greenery within and surrounding the city of
Pietermaritzburg. With reference to climate explain the importance of these
green areas to the city.

(1x2)(2)

3.3 Refer to area 4 on the orthophoto map located in a valley and give reasons
why it regularly experiences frost during winter nights.

(1x2)(2)

3.4  Suggest how the construction of the canal on the Msunduze river in
blocks G/H 7/8 impacted negatively on the health of the river system.

(1x2)(2)
[8]
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QUESTION 4: MAP PROJECTION AND GEOGRAPHICAL INFORMATION SYSTEMS

4.1  Refer to block D5 on the topographical map.

4.1.1 Identify the type of vector data used in block D5 to indicate the
waterworks.

(1x1)(1)

4.1.2 Explain the significance of using the type vector data identified in
QUESTION 4.1.1 on the topographical map.

(1x1) (1)

4.2 Refer to the orthophoto map

4.2.1 Explain the term spatial resolution.

(1x1) (1)

4.2.2 Why can one say that the orthophoto map has a high spatial
resolution?

(1x2)(2)
[5]

TOTAL MARKS: [25]

GRAND TOTAL: 100
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FIGURE 1.1: SYNOPTIC WEATHER MAP
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FIGURE 1.2: RIVER FLOW PATTERNS
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FIGURE 1.3: CYCLONES

Descending dry air

Dangerous
semicircle

Water vapour from the sea

Spiralling winds

Adapted from Merriam Webster, 2006

FIGURE 1.4: VALLEY CLIMATES
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Adapted from www.valleyclimates.com
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FIGURE 1.5: DRAINAGE BASIN
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[Source: Adapted from Pinterest, Drainage Basins]

FIGURE 1.6: RIVER PROFILE

Source: www.geography.learnontheinternet.co.uk » geotopics » river
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