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Foreword

In order to improve learning outcomes the Department of Basic Education conducted research
to determine the specific areas that learners struggle with in Grade 12 examinations. The research
included a trend analysis by subject experts of learner performance over a period of five years
as well as learner examination scripts in order to diagnose deficiencies or misconceptions in
particular content areas. In addition, expert teachers were interviewed to determine the best
practicesto ensure mastery of thetopic by learners and improve outcomes in terms of quality and
quantity.

The results of the research formed the foundation and guiding principles for the development of
the booklets. In each identified subject, key content areas were identified for the development of
material that will significantly improve learner's conceptual understanding whilst leading to improved
performance in the subject.

The booklets are developed as part of a series of booklets, with each bookletfocussing onlyon
one specific challenging topic. The selected content is explained in detail and include relevant
concepts from Grades 10 - 12 to ensure conceptual understanding.

The main purpose of these booklets is to assist learners to master the content starting from a
basic conceptual level of understanding to the more advanced level. The content in each booklets
is presented in an easy to understand manner including the use of mind maps, summaries and
exercises to support understanding and conceptual progression. These booklets should ideally
be used as part of a focussed revision or enrichment program by learners after the topics have
been taught in class. The booklets encourage learners to take ownership of their own learning
and focus on developing and mastery critical content and skills such as reading and higher order
thinking skills.

Teachers are also encouraged to infuse the content into existing lesson preparation to ensure in-
depth curriculum coverage of a particular topic. Due to the nature of the booklets covering only
one topic, teachers are encouraged to ensure learners access to the booklets in either print or
digital form if a particular topic is taught.




2. How to use this Study Guide

e The guide provides basic mapwork skills that cut across Grades 10-12.
It should be used in conjunction with a relevant textbook and CAPS and exam
guidelines specific for a particular grade.
It explains important terms and key concepts.
It develops key skills in reading, analysing and interpreting topographical and
orthophoto maps.

e Theory and mapwork are integrated.

e Application of GIS concepts.




3. Study and Examination Tips
Some tips to approach the examinations.

3.1 PAPER 2 (MAPWORK)

This is a 172-hour question paper. It will be written second on the day of the Geography

examination.
o The question paper consists of four questions that are compulsory, as follows:

QUESTION 1: Multiple-choice questions - 15 (single marks) (Cut across the syllabus.)

QUESTION 2: Geographical techniques and calculations (includes cross-sections
and application) - 20 (single marks)

QUESTION 3: Application of theory/map and photo interpretation - 25 (Single marks
for definitions and identification of features such as landforms, slopes,
drainage patterns, settlement patterns, street patterns, etc. Double
marks for providing reasons, application, interpretation, analysis and
evaluation.)

QUESTION 4: Geographical Information Systems (GIS) - 15 (Single marks for
definitions.Double marks for providing reasons, application, analysis
and evaluation.)

o The cognitive level rating of both question papers isas follows:




3.2 Topic specific
3.2.1 Topographic maps (1:50 000)
All the geographical skills and knowledge studied in Grades 10 and 11 are relevant to Grade 12.
Mapwork techniques
These concepts should be taught in an integrated fashion.

Contour lines, contour interval, height and conventional signs.

Compass direction.

True/ geographic bearing.

Magnetic declination and bearing.

Map scale - types of scales and comparing the scales of topographic maps, orthophoto
maps and aerial photographs.

Calculating straight-line distance in reality.

Calculating area of regular features.

Map reference numbers/ map index.

Alphanumeric reference/ grid reference.

Map coordinates/ fixing position - stating the coordinates.

Calculation and interpretation of gradient.

Cross-sections - drawing cross-sections, indicating the position of features on cross-
sections and identifying features represented by cross-sections.

Intervisibility.

Calculating vertical exaggeration.

Topographic map application

o Interpretation of 1:50 000 topographic maps: Interpreting physical features, e.g. relief,
drainage, climate and vegetation.
Interpreting cultural features, e.g. settlement, land-use and transport networks.

o Application of all aspects of the syllabus covered in the theoretical section of
Geography.

o Interpreting temperature, rainfall, climate zones and biomes, graphs and tables that
are related to the 1 : 50 000 topographic map and the 1:10 000 orthophoto map
being assessed.

3.2.2 Photographs

Types of photographs.
Advantages and disadvantages of different types of photographs.
Orthophoto maps.
Interpreting size, shape, tone, texture, shadow and patterns of vertical aerial
photographs to identify features, landforms and activities on photographs and
orthophoto maps.
o Orientation of orthophoto map to topographic map.

Compare orthophoto maps to topographic maps.
¢ All techniques mentioned under mapwork techniques are applicable to orthophoto
maps.



Orthophoto map application

o Interpretation of 1:10 000 orthophoto maps: Interpreting physical
features,e.g. relief, drainage, climate and vegetation.

¢ Interpreting cultural features, e.g. settlement, land-use and transport
networks.

o Application of all aspects of syllabus covered in the theoretical section of
Geography.

3.2.3 Types of maps

o Reference maps.
e Thematic maps - defining, identifying and interpreting different types of
thematic maps with the aid of an atlas.

3.2.4 Geographical Information Systems (GIS)

e Concepts of:
o GIS
o0 Remote sensing
Resolution
Pixels

o0 Spatial resolution

o Spatial and attribute data
o Vector and raster data

o Spatial objects

Points/Nodes
Lines
Area/Polygons
Concept of layering information
Components of GIS
Sources of information for GIS
Data manipulation and analysis:
o Concept of data manipulation
o Data integration
o Buffering
o Querying
o Statistical analysis

Data standardisation
Data sharing
Data security
Application of GIS by:
o Government
o0 The private sector

o Developing a 'paper GIS' from existing maps, photographs and other sources
of information on layers of tracing paper.

o ldentifying and interpreting concepts using given data, such as satellite
images, topographic maps, orthophoto maps, aerial photographs, pictures
and statistics indicated on graphs and tables.



4.1 Mapwork skills and techniques
Lines of latitude and longitude
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Map Reference
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Numeric (numbers)
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Compass direction







Geographic co-ordinates
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Types of scales

Written / Word scale

Ratio Scale or Representative Fraction




CONVENTIONAL SIGNS
These are internationally-accepted letters or symbols that indicate a real-life feature.
The following are standardized conventional signs on South African topographic maps
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Standardised colours on a topographical map
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Indicators of height on a topographic map

1 Spot height
2 Bench mark

3 Trigonometrical
station

4 Contour line
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Diagrams to lllustrate the concept of gradient
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Cross section and vertical exaggeration (VE)

Step 1
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Step 4

Vertical scale: 1cm represents 20m
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Horizontal scale 1 : 50 000




Intervisibility
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4.2 Map interpretation and application
Climate and weather
Interpreting wind direction: Wind direction is not annotated (marked) on a map. However, it is

possible to interpret the general wind direction on topographic and orthophoto maps. The following
will help to interpret the general wind direction.
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The way the landing strip is constructed
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Katabatic wind







Aspect/ slope direction




Urban vs Rural Temperatures
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Concepts of Drainage Basin
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Drainage basin:

The area drainage

by a river and its
tributaries.

Catchment are:
The area over which
rain falls. This rain water
is captured by the
drainage basin.

Watershed:
A high lying area that
separates two river
systems.

Stream order:
1+1=2
1+2=2
2+2=3

Source:
The place where the
river begins, e.g
Watershed.

River System:
All the rivers or
stream channels
in a drainage
basin.

Tributary:
A smaller river
that joins a
larger river.

Confluence:
A place where two
or more rivers join.

Interfluve:

A high-lying area
that separates two
streams of the same
river system.

Delta:
Formation of tributaries
from the same river
into the sea.

River mouth:
Where the river
ends, i.e the




ssssStream orders

1+1=2
2+2=3
3+1=3
3+2=3
3+3=4
4+1=4
4+2=4
4+3=4
4+4=5
etc










Drainage patterns
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Fluvial landforms - Waterfalls




Identifying the different stages of a river

The upper course
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Lower course

Vel %_Sa

= o 3 E0ufontei
-jwﬂ#

.\.\__

.... == _u__n\.v _u__ aal|




Rural settlement: site and shape







4.3Geographic Information Systems (GIS)

WHAT IS GIS?
GIS is:

¢ A computer-based set of procedures for assembling, storing, manipulating,
analysing and displaying geographically referenced information.

o A system that uses geographical data for a purpose, such as
providing information that can be used for making decisions.

e A complex computer system thatcan hold and use data that describes
places on the Earth's surface.

COMPONENTS OF GIS

Hardware CPU, screen, keyboard, mouse, scanner, printer, digitizing tablet.
Software Application programme such as ArcView.

Data Maps, aerial photos, satellite images, administrative records, etc.
People Data capturers, data users, GIS analysts.

Methods GIS design according to user's needs.

REMOTE SENSING
Collecting informationregarding aspects ofthe Earth's surface,without actually being in contact with it (e.g. using weather balloons,

aeroplanes and satellites).




RESOLUTION
The ability of a remote sensing sensor to create a sharp and clear image.

HIGH RESOLUTION LOW RESOLUTION

Many pixels; small pixels; Less pixels; larger pixels;
objects easily recognised. objects not easily recognised.

There are two types of geographical information: Locational (Spatial) data; Non-locational (Attribute) data.

Spatial data describes the location of, connections between, and relationships betweenpoint line and area features.
Attribute gives the characteristics of the point, line and area features in terms of certain attributes, which may be either qualitative
(e.g. the type and names of roads in a given area) or quantitative (e.g. the width of roads).

“VECTOR RASTER

RASTER AND VECTOR DATA . _ ‘g

With vector data, objects on the
Earth's surface are represented
by using a point, a line or an
area (polygon).

With raster data, objects on the
surface of the Earth are represented by rows and columns of evenly sized blocks, called pixels. Pixels are the smallest unit of data storage




GIS LAYERS

All spatial data, whether it is vector data or
raster data, are shown in layers.

Each layer represents a single entity/theme.

It is this characteristic that enables a GIS
to manipulate, integrate and query data.

DATA MANIPULATION

What is data manipulation?
Data manipulation involves puttingthe different data sources into a format that can be integrated.

Explain why data manipulation is important in a GIS.

When all the data layers are in similar data files, the data can be integrated (put together).

Statistical information must be manipulated into this file format so that it can be used in the GIS

software and linked to specific spatial features. Errors in the database can be eliminated during manipulation.
DATA INTEGRATION

The integration of data involves combining two or more data layers in orderto create a new one.




WHY DOES GIS MATTER?

Geographical Information Systems are a special class of information system that keeps track of: events, activities, things, and of where these
events, activities and things happen or exist.

Problems that involve an aspect of location - either in the information used to solve them, or in the solutions themselves - are termed
geographical problems.

Here are some examples:

Health care managers solve geographical problems when they decide where to locate new clinics and hospitals.
Delivery companies solve geographical problems when they decide on the route and schedule for their vehicles.
Transportation authorities solve geographical problems when they select a route for a new highway.
Forestry companies solve geographical problems when they determine how best to manage forests, where to cut trees, where to locate
roads and where to plant new trees.
Governments solve geographical problems when they decide how to allocate funds to build sea defenses.
e Travelers solve geographical problems when they find their way through airports, give and receive driving directions and select hotels
in unfamiliarcities.
e Farmers solve geographical problems when they employ new information technology to make better decisions about the amount of fertilize
rand pesticide to apply to their fields.




Some examples of industries that use GIS in their planning, operation and decision making are indicated in the table below .

Industry How the industry uses GIS

Qil Planning and managing pipelines

Military Planning troop movements or field study

Mobile phone companies Positioning and managing existing and new masts

Mining Locating mineral reserves, i.e. geological mapping

Agriculture Finding the most suitable location to grow particular
crops, land use decisions, mapping soils, vegetation,
etc.

Ambulance services Planning the quickest route to assist patients.

Police services Planning the quickest route to a crime scene.

GIS can be done manually using transparency overlays (Paper GIS). This method is tedious and does not allow for changes in scale.
The advantage of the modern GIS that uses computers is that it is faster, more efficient and can manage large volumes of data over large study areas.

BUFFERING
It is sometimes necessary to identify zones at different distances from certain geographic features.

Definition: A line used to demarcate an area around a spatial feature.

Examples:
¢ Noise buffers next to roads.
o Safety buffers for areas that are danger or are in danger of human exploitation .




Message to Grade 12 learners from the writers

Every challenging and difficult time that you have gone through in your life has shaped you into the winner you are today.
Hard times are not  permanent andshould be seen as part of your normal growth. Just make a decision that you are
going to keep on moving forward and will complete the race.

Portia January

It is through hard work and sacrifices that you will one day look back with pride and satisfaction and say to yourself:

"This has been the story of my life:falling and crying, but, most importantly, rising again." Your triumph over the challenges
should serve as an inspiration and assurance that you are certainly a winner.

Hettie Benjamin

Remember that you are not alone. Many have walked the same road before you and succeeded.

Do not give up. Keep on believing in yourself and know that there is something in you that is greater than any challenge.
With Geography, you will always know where you are going - just keep on pushing on.

Jerome Meyer

Human beings are interesting creatures: they tend to learn the most when they do not get their own way.

Use whatever setbacks you in your life tobecome a mentally stronger person. Every successful person has gone through
the ups and downs of life, but what is unique aboutthem isthat "they kept on believing in themselves". So keep the faith.
Mosebetsi Mofokeng

Geography is one of the most interesting subject as it empowers learners with important skills needed in the 21st Century World.
Mapwork is exciting as most of the answers are found on the map itself. Learners should use map symbols to unlock on the map itself.
Learners should intergrate theory to unlock interpretation questions when working with maps.

Be dedicated and work smarter, then you will succeed

Pule Rakgoatha
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