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POINTS, LINES, POLYLINES AND POLYGONS 

Spatial Data (Maps) 
 

 

Figure 1: The four GIS object types are Lines, Polylines, Polygons and Points. The small round 
circles are called nodes. 

Every “thing” on a GIS map (road, letter box, power pole, etc) is called an object. The four types of 

GIS objects are Points, Lines, Polylines and Polygons. Each object type can be imagined to be one 

or more mouse clicks. These mouse-clicks are known as nodes and are shown as tiny circles in 

Figure 1. 

 Point (one mouse click): You create a point by using your mouse to click just once on 

your GIS map. That way you get to create a map object such as a tree, power pole, fence 

post, rubbish bin, address point, etc 

 Line (two mouse clicks): You create a line by using your mouse to click twice on your GIS 

map – once for the start point and once for the end point. That way you get to create a map 

object such as a section of road, water pipe, etc. 

 Polyline (three or more mouse clicks): You create a polyline by using your mouse to 

click in three places on your GIS map – once for the start point, as many mid points as you 

need, and once for the end point. That way you get to create a map object such as a 

curved road, river, etc.  

Geographical Information Systems do not have “mathematical” lines in the same way that 

CAD systems and drawing programs such as Microsoft PowerPoint have (ie. the curve, arc 

and squiggle drawing tools). 
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 Polygon (four or more mouse clicks): You create a polygon by using your mouse to click 

four or more places on your GIS map – once for the start point, as many mid points as you 

need, and once for the end point. The end point must be identical to the start point. When 

you’re drawing a polygon, most GISs deal with this issue automatically for you. However, 

sometimes GIS maps come from other sources and can look like spaghetti. You need to 

run special routines to turn nonsensical lines and polylines into polygons. Polygons can be 

map object such as a land parcel, sports field, planning zone boundary, census collection 

area, etc. 

When you’re first told about GIS points, lines and polygons, they sound to be very simple. 

However, once you start creating GIS maps, you begin to understand that they can be very tricky. 

For example… 

 Lines and Polylines: If you digitize a river with the start-point always upstream and the 

end-point always downstream, then sophisticated GIS routines can work out the direction of 

water flow. These same data quality principles allow you to undertake network analysis of 

roads. Emergency services use such information to locate a fire or ambulance station within 

say five minutes drive of all the houses that its meant to service. 

 Polygons: Polygons that join each other must share “identical” boundaries. This means 

that all mouse clicks describing the boundary between say, two blocks of land, must be in 

the same place. If boundaries overlap then this can cause all sorts of problems. For 

example, if you want to query the area of a block of land then how can you be sure that the 

answer you’re given is correct? In extreme cases, it might cause conflict between 

neighbours. Fortunately most GISs routines, that if you use them, will ensure these 

problems don’t come about.  

There are simple GIS map structures and more complex map structures that are 

“topological”. Both are invisible to the GIS user, but it’s a good idea to have a broad 

understanding both that they’re there and how they’re organized. For the Shape files that 

we’ll be using, the boundary that two adjoining polygons share is repeated for each.  With 

more sophisticated “topological” map structures, there is only line describing the boundary 

of adjoining land parcels, and that line contains identifying information for the block of land 

on the left side of the line and the right side of the line.    

Road maps are made of lots of lines and polylines, utility maps of powerpoles are made of lots of 

points and census maps are made of lots of polygons. These simple constructs are extremely 

powerful in a GIS because you can relate them to each other to answer geographical questions. 
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