
GEOGRAPHICAL INFORMATION SYSTEMS (GIS) 
 

 
 

1. Consists of 3 separate words: 
 
1.1. Geography: Study of the real world: Physical and Cultural with its spatial 

patterns of people, the environment and their interaction 
with each other. 

 
1.2. Information: Set of processes that uses raw data to create information 

that can be used in decision-making processes, eg. 
transaction systems of banks, clothing store accounts and 
market analysis systems. 

 
1.3. System: Group of connected objects and activities that interact, eg. a 

motorcar where all the systems work together to create 
transport. 

 
2. Five components of GIS: 

 
2.1. Hardware: CPU, Screen, Keyboard, mouse, scanner, printer, digitising  
    tablet. 
 
2.2. Software: Application programmes such as Arcview, QGIS, Geomatica  
   and Mapwindows. 
 
2.3. Data:  Maps, aerial photos, satelite images, admin records etc. 
 
2.4. People: Data capturers, data users,  analysts and GIS programmers. 
 
2.5. Methods: GIS design according to user’s needs. 

 
3. Functions of GIS: 

 
3.1. Collecting and Capturing of data. 

 
3.2. Storing and managing data. 

 
3.3. Recalling and processing data. 

 
3.4. Transforming and integrating with other data. 

 
3.5. Analysing data. 

 
3.6. Displaying data as maps and information tables. 

 
4. Definition of a GIS 

 
It is a computerised system consisting of hardware, software, data, people and 
methods that are disigned to capture, manage, manipulate, analyse, model and 
display spatial geographic data and non-spatial attribute data in order to solve 
complex planning and management problems. 

 
 
 



5. Spatially referenced data: 
 
5.1. Before geografic data can be used, it must be spatially referenced in a co-

ordinate system (Grid system). 
 

5.2. This also called georeferencing. 
 

5.3. Definition of georeferencing: Linking or positioning of data layer or 
dataset with spatial co-ordinates. 

 
5.4. This data can be integrated into a referencing system like a map 

projection. 
 

5.5. This data can be converted from one map projection to another map 
projection. 

 
6. Resolution: The ability of a remote snsing sonsor (satelite) to create a clear and  

   sharp image. 
 

6.1. Spatial resolution:  The amount of detail that can be detected.  It  
describes the size of the picture elements 
(pixels) that make up the image. 
It is also the ability to distinguish between 
different geographical features or objects. Low 
resolution for large pictures (coarse) and high 
resolution for small pictures (fine). 
 

6.2. Spectral resolution: Its the ability of the sensor to detect info over  
several spectral bands of electromagnetic 
spectrum. 
A sensing instrument can have a number of 
sensors. 

 
7. Spatial featutes (different types of data) - Can be classifies as point, line, area 

and attribute. 
 
7.1. Lines:   power lines, roads, rivers, railway lines. 

 
7.2. Points: Fountains, bridges, monuments, beacons, wind pumps. 

 
7.3. Areas:  Built up areas, cultivated fields, orchards, vinyards. 

 
7.4. They are in spesific colours: blue for water, green for vegetation, brown for 

relief (heights) and red, grey and black for all constructed features. 
 

7.5. GIS store it as nodes, arcs (vectors) and polygons. 
 

8. GIS uses spatial and non-spatial data. 
 
8.1. Spatial data:  Geographical data is data that describes the shape  

and absolute relative position of geographical features 
(objects).  Map data. 

  
8.2. Non-spatial data: Attribute data describes the characteristics of these  

features (objects).  Can be qualitative and quantative 
and is shown in table format. 



9. Spatial data structures:  data structures supply the info a computer needs to 
create a spatial data model of the real world in digital format.  It is shown in 
layers.  Each layer represents single entities such as roads, schools, provincial 
boundaries, rivers, land use etc. 
 
9.1. Raster data: Displays geographic features by arranged patterns in a grid  

system of square or rectangular cells. 
The position of each cell is determined by the number of its 
row and column. 
The content of the cell represents the value of the 
geographical features it represents. 
The size of the cell is the resolution of the data and an 
indication of its accuracy. 
It is always the blocks of a grid. 
It is used in aerial photos (pixels). 

 
9.2. Vector data: Shows geographic in the form of points, lines and areas. 

Stores the true co-ordinates (X;Y) in a spatial referencing 
system. 
Info about lines, points and areas is stored separately in their 
own files. 
It is used in topographical maps. 

 
10. Satellite images 

 
10.1. Satellites are man-made objects orbiting in space hich above the Earth’s 

surface. 
 
10.2. They orbit endless around the Earth bound by the Earth’s gravity. 
 
10.3. They are useful in many fields like communication, navigation and weather 

forecasting.  Ships and aircraft use satellite vavigation to guide them 
through the sea and through the air. 

 
10.4. Geographers use them to make better maps. 
 
10.5. Prospectors use them to find hidden mineral deposits. 
 
10.6. Earth’s Resources satellites give us info on the Earth’s resources like the 

land, the oceans, forests and mineral resources.  
 
10.7. The images they produce assist all types of people eg. scientists, 

business, mapmakers, town planners, geologists, farmers, foresters and 
industry.  It can spot the difference between healthy and diseased crops. 

 
10.8. Geologists can pinpoint valuable new mineral deposits. 
 
10.9. Town planners can see where new building developments are taking 

place. 
 
10.10. They are not direct photographs of the surface but are produced from 

electronic signals that computers turn into images. 
 
10.11. Satellites use a device called a scanner.  This move from side to side and 

looking to the surface strip by strip. 
 



10.12. It sends the signals back building up images. 
 
10.13  It doesn’t see white light but different colours to show up different features 

on the Earth. 
 
10.14. They look different than real photos.  Their colours are false or not true to 

life. 
 
10.15. The computers that display the images can display a wide range of false 

colours.  Colours are usually chosen to show up special surface features. 
 
11. Application of GIS to climatology and meteorology. 
 
 11.1. Meteorology has been revolutionised by satellite technology and GIS. 
 

11.2. Weather forecasting is now more accurate.  Before this technology it was 
unreliable because meteorologists didn’t get enough info. 

 
11.3. Weather satellites keep a constant watch and spot when new weather 

systems are born and follow them hour by hour.  Meteorologists can 
predict with more accuracy when and in which region a weather system 
will reach.  Especially in respect of tropical cyclones.  This can save many 
lives. 

 
11.4. They carry cameras to take pictures of clouds.  They also have 

instruments that are sensitive to infrared light allowing them to take 
pictures at night. 

 
11.5. They can measure temperatures on the surface and at different levels in 

the atmosphere.   
 
11.6. It can also measure moisture in the air which enables them to predict 

rainfall and evaporation rates. 
 
11.7. It allows scientists to monitor climate and study long term changes in the 

atmosphere and give warnings on climate change. 
 
11.8. Its optical sensors cannot see through dark clouds.  Radar satellites can 

penetrate clouds with their microwaves  and deliver valuable info for future 
planning and prevention. 

 
12. Practical uses for Climatology and GIS. 
 

12.1. It is helpful agriculture and horticulture.  
 
12.1.1. Length of growing season depends types of plants and air 

temperature.   
12.1.2. Livestock and crops depend on availability of water.  
 
12.1.3. Even time of day when precipitation occurs is important for 

efficient water use. 
 
12.1.4. The heat tolerance of plants and animals determines what 

climates are suitable.   
 
12.1.5. GIS can supply this information. 



12.2. Architects and structural engineers need a range of info when planning 
a building and other developments. 

 
 12.2.1. Average wind speed and direction. 
 
 12.2.2. Amount of snow that can be expected to fall on a roof. 
 

12.2.3. Amount and intensity of precipitation for drainage and 
garden watering systems. 

 
12.2.4. Average and extreme temperatures for heating, air-

conditioning, frost penetration for foundation and water 
pipes. 

 
12.2.5. Flood frequency to ensure safety near oceans, dams, lakes 

and rivers. 
 
 12.3. Transportation industry uses a lot of climatic data. 
 
  12.3.1. Used in airport design and aeronautical engineering. 
 

12.3.2. Wind direction, speed, visibility, air pressure, temperature, 
icing frequency, cloud cover, humidity and character of air 
(fog, haze, smoke and dust storms). 

 
12.3.3. Useful in shipping industry and recreation boating. 

 
 12.4. Legal profession. 
   

12.4.1. Help to settle claims that might have been caused by bad 
weather conditions. 


