
LESSON 15: GIS, FIELDWORK & ATLAS INTERPRETATION 

Key Concepts 

In this lesson we will focus on summarising what you need to know about: 

 Satellite images 

 Application of GIS to Climatology and Meteorology 

 Spatially referenced data 

 Spatial and Spectral resolution 

 Different types of data: line, point, area and attribute 

 Raster and vector data 

 Capturing different types of data from existing maps, photographs fieldwork or other records 
on tracing paper 

 Fieldwork 

 Atlas interpretation  

X-planation 

Introduction 

 Regarding GIS, most of the questions will be based on maps, photos and diagrams.  

 We need to note that the topographic map and orthophoto you receive during the exams are 
similar to GIS in that different types of relevant information are put together to make them. 
Topographic maps are representations of reality that shows us how things relate to each 
other in space.  

 Maps represent different types of natural and manmade features/information, e.g. roads and 
cultivated land in the form of symbols.  

 Orthophoto maps are accurate aerial photographs which contain information such as contour 
lines, spot heights, names of places etc. They are large scale aerial photographs that show 
great detail.  

 We will not be using computers during examinations so spending a lot of money and time 
doing advanced courses in GIS for the purpose of doing well in exams may not be necessary. 
The excuse that we can’t do GIS because we don’t have any computers is not relevant. 

Satellite Images 

 Satellite images are pictures taken from satellites of the Earth.   

 This can be done by cameras or other censors that can detect wavelengths outside the visual 
spectrum of light. 

 We can actually make a picture of something that is not visible to the naked eye.   

 The temperature of the sea can been observed.  

  The different wavelengths reflected by green and dry vegetation can be captured to see 
where drought, disease or development had a detrimental effect on vegetation 

  



 
 

The Value of Spatial Images 

 Large parts of the Earth can be observed at once (maximum of 1 hemisphere) 

 Satellites images are taken continuously. 

 Desolated or dangerous areas can be observed safely. 

 Changes can be observed over time – there is about 50 years worth of data available.  

 Many different applications can make use of satellite images to get information quickly. 

 Cheaper than aerial photography in the long run. 

 Patterns not visible to the naked eye can be made visible by using other wavelengths than 

visible light.  

  



The Uses of Satellite Images 
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Spatially Referenced Data 

Is a collection of facts which is recorded and used for analysis and reference purposes e.g. co-
ordinates of data and features such as points lines and area. 

Spatial Resolution 

It describes the amount of detail shown by a map or image.  The smaller the pixels or the more the 
nodes the higher the spatial resolution and thus the more detail will be visible.  High spatial resolution 
allows one to see a lot of detail 
 

 

Spectral Resolution 

Is the range of wavelengths a imaging system can detect. Here data is collected from visible light of 

the wavelengths and from the visible band invisible data becomes visible. 

Image A Image B 

 



Different Types of Data 

Point  

Has no length or area e.g. spot height, trigonometrical beacon etc 

Line 

Length but no area e.g. road, river etc 

Area 

A polygon and it is two dimensional e.g. dam, lake, built up area etc 

Attributes 

It refers to properties, characteristics, values and name associated with a geographical feature. 
 

 
 

Raster and Vector Data 

Vector Data 

Representation of an area using point, lines and polygons 
 

Raster Data 

Representation of an area using rectangular grid cells also referred to as pixels or picture element. 
 

                                                           



 
Orthophoto Map Topographic Map 
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Fieldwork 

Plan and Structure a Project or Enquiry Process 

Field work involves the study of a local area by the researcher.  The researcher must go out into the 

area and observe, test and measure characteristics about a problem in the local area.  One of the 

main problems in fieldwork is how to measure accurately.  Previous research can help to decide what 

measures must be used to stick to standards 

  



The Field Work Process (Research) 

 

 

 

 

 

 

 

 

 

 

 

 

 

GIS and Fieldwork 

 

It is important to note that the process of fieldwork is the same. The only difference is that it is applied 
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Atlases 

Index 

 

Index Entry, Page, Map Number 

An atlas has a vast source of resources.  A South Africa Atlas has more detailed maps about South 

Africa than the rest of the world.  Atlases also have numerous other sources like satellite images, 

pictures and graphs illustrating the relationship between different parts of the world.  To be able to 

unlock the information in an Atlas you must be able to use the table of contents, index and understand 

map scale.    

The Table of Contents of an Atlas 

Each atlas has a table of contents in the front that list concepts explained in the atlas and all the 

groups of maps illustrated in the atlas.   

The Index of an Atlas 

The index of an Atlas is printed at the back of the Atlas.  This is a very detailed list of places that 

occur on the maps in the atlas.  At the beginning of the Index there is a list of the abbreviation that is 

used in the Index.  The index itself consists of a list of places in alphabetical order with more 

information e.g. 

Town Feature Country Page Block  Latitude Longitude 

Aachen  T Germany 66 D3 

In some atlases 
Aba T Nigeria 48 C4 

Abadan T Iran 56 B4 

Ahaggar Mts Algeria 48 C2 

 

  



This index has the bare essentials 

 List of place in alphabetical order 

 Page number  

 block number  

 

 

 

 

Atlases Grid Reference 

 

 
 

Types of Maps 

Last year you studied the following maps: 

 Reference maps which referred to location (co-ordinates)  

 Thematic maps which had a specific theme e.g. physical maps  

  



Types of Thematic Maps 

Physical Maps 

A physical map illustrates the topography or relief or build, rivers, mountains, lakes and landscape of 

an area.  Many of the physical maps show altitude in colour.  Any map that illustrates altitude is 

known as a hypsometrical map.  The physical map of Africa figure 1.2 illustrates the natural features 

of Africa.   

Political Maps 

Political maps illustrate the political divisions on continents, namely the different countries and their 

capitals.  Maps that illustrate the provinces in a country are political maps as well.  Figure 1.3 

illustrates the present political division of Africa.   

Demographic Maps 

Demographics are the study of human populations.  Demographic maps illustrate population density 

population growth rate, death rate, birth rate and other characteristic of populations.  Figure 1.4 

illustrates the size of the populations of Africa countries.  Some countries do not keep statistic and 

their populations are listed as -999999.      

Political Map of Africa Physical Map of Africa 

  
  



Biomes of Africa Population Density Map of Africa 

  

X-ample Questions 

Question 1 

Use the two images of the same urban area below and  answer the questions that follow: 

Image A Image B 

  
 

1.1. Compare the quality of the two images. 

1.2. What is the scale of image A and B respectively? 

1.3. Identify the pixel size of both images respectively.   

1.4. Which image has a higher and which has a lower spatial resolution? 



1.5. Is it the spatial or the spectral resolution that differ in the two images? Motivate your answer. 

1.6. Did you use image A or B to identify the features?  Explain your choice.   

1.7. On which image do you see more detail? 

1.8. Which image would be suitable to zoom in to a larger display scale?    

Question 2 

Study the extract of a topographical map below and answer the questions that follow 

 
 

2.1 Identify a point feature 

2.2  Identify a line feature 

2.3  Identify an area feature 

2.4  State an attribute of the area feature you identified in QUESTION 2.3 

Question 3 

 

State the grid reference of A, B, C and D 



Question 4 

Use an atlas as well as various maps below to answer the following questions 

 

4.1. Make a list of all the different thematic maps of Africa you can find in the atlas. Set up a table 

and include the name of the map, the most important features on the map and the page 

number where it occurs in the Atlas. 

4.3. Identify the countries in Africa and Find their Capitals in the Atlas – see     map below and on 

next page.   

4.4. Name the highest mountain in Africa. 

4.5. Identify the 5 largest rivers in Africa.   

Question 5 

Use a map or atlas to answer the following questions: 

 

5.1. Describe the topography of Africa.  

5.2. Identify all the countries in Africa that is on the Equator. 

5.3. Identify all the African countries next to the Mediterranean Sea.  

5.4. Identify the Islands west of Africa. 

5.5. Name the 4 countries with the largest populations. 

5.6. Describe the relationship between, the biome and population distribution and climate maps of 

Africa. 

X-ercise Questions 

Question 1 

(Adapted from Gr 11 Exemplar 2013, DBE, Paper 2, Question 4) 
 
1.1 Study the map below which shows the path of the tornado that tore through Harrismith a few 

years ago. Many data layers were used to draw this map.  
 



 
 

1.1.1  Define the term data layering.        (1 x 2) (2)  
  

1.1.2  Name ONE data layer visible on the map.     (1 x 2) (2) 
 
1.2  Name the vehicle used to capture remote pictures of the Earth from outer space.  (1 x 2) (2) 
 
1.3 Study the photo below of the N3 that bypasses Harrismith and connects  

Durban and Johannesburg.  
 

 
1.3.1 Differentiate between spatial data and attribute data.    (2 x 2) (4) 
 
1.3.2  What type of spatial object (point, line or polygon) is the road?   (1 x 2) (2) 

  
1.3.3  Name ONE attribute that can be captured for the N3.    (1 x 3) (3) 

 



1.4 Explain how GIS could assist with the placement of a McDonalds restaurant  
in/close to the town of Harrismith.      (2 x 2) (4) 

 
1.5 Does the orthophoto map of Harrismith display a high or a low resolution?  

Give ONE reason for your answer.      (2 x 2) (4) 

Solutions to X-ercise Questions 

Question 1 

(Adapted from Gr 11 Exemplar 2013, DBE, Paper 2, Question 4) 
 
1.1  

1.1.1  Combination of different data layers to produce a map for a particular area. 
 

  1.1.2  Road/airfield/transport  
Relief  
Dam/drainage 
Farming/cultivation 
  

1.2  Satellite 
 
1.3  

1.3.1 Spatial data describes the location of features using coordinates  
Attribute data is the value given to the attributes  
 

1.3.2  Line 
  

1.3.3  National road 
Tarred road  
Many lanes 

 
1.4 Determine number of people who might buy from McDonalds 

Determine the income group living in proximity of proposed site 
Determine proximity of similar fast food outlets 
Determine travel patterns of inhabitants of Harrismith 

 
1.5 Resolution High 

Reason Detail can be seen on the orthophoto 


