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Abstract 

While GIS technology has been around for ages and land surveyors tend to feel that they deserve 

some claim to a large part of this domain.  It seems common that GIS is invariably not "the go to 

tool" for most land surveying firms. There is all too often good reason for this. CAD is for many 

reasons still the land surveyors stalwart and GIS remains the poor cousin who just looks pretty or is 

the dark, shadowy enigma that looks good on a letterhead. 

This paper primarily focuses on GIS for cadastral survey work and seeks to make a case for 

"doing more with your GIS." It would, hopefully, highlight where GIS can be most useful and how it 

could be used in conjunction with CAD (or possibly even replace CAD). Primarily it will put 

forward certain methodologies to accomplishing different tasks. It will explore (some of) the 

reasons for a reluctance to more fully use GIS, and offer different perspectives that may help 

surveyors get more out of their GIS. 

The paper concludes with the reasons that it may be imperative that surveyors start gravitating 

towards using GIS sooner rather than later, in the light of global trends that are sure to follow on 

in South Africa in the near future. 

1. Introduction 

Note: This paper is not representative of the Office of the Surveyor-General: Western Cape and 

goes beyond the tools and techniques in this office. 

 

Right off the bat it must be said that this paper is written from a personal perspective and with 

very limited experience in actual survey practices.  It is based on presumptions gleaned from 

examining surveyors' work and in discussions with them and from observing the actual use of GIS 

inside the Offices of the Surveyors-General. 

 

There is a common feeling amongst surveyors that Geographical Information Systems (GIS) are 

very much their domain.  In truth, surveyors are more so just an addendum to GIS as data 

collectors.  In a sense subservient to GIS.  Very few are actually users of this technology.  This is 

opposite for Computer Aided Drafting (CAD) software.  Here surveyors are very much users of the 

technology and not used by it.  A valid question to this could well be “so what?” 

 

Maybe if this is framed in another context.  A person creates an organisation's documentation 
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digitally and finds that the best form for housing this documentation is using a wiki (in our analogy 

– this would be the “GIS”).  This person then produces a manual for the organisation on how to use 

the wiki and places this manual inside a digital document such as pdf or some other word 

processing document.  Or his own manuals of procedure are housed in similar static manuals (these 

would be the “CAD” in this analogy), instead of also housing his documentation inside the wiki as 

well. 

 

Again the question could be “and your point is?”  The point is that here we have a tool that is 

ubiquitous in its use.  A tool in which surveyors are critical data suppliers, but we do not really find 

a use for that tool – other than maybe doing our reconnaissance via Google Earth. 

 

In comparing these tools in the surveyor's arsenal, it must be said that many CAD packages have 

GIS features bolted on, and that many GIS software packages are quite CAD like in their ability to 

input data.  The line between the two is becoming quite blurred.  This paper seeks to make a case 

for surveyors to make more use of the GIS technology at their disposal (especially given that there 

are numerous free packages available on the open source market), by seeking to cite practical 

examples (Greenfield, 2004). 

 

2. Method 

This paper is an exploration into the possibilities of using GIS for creating spatial documents 

such as the cadastral documents lodged in the offices of the Surveyors-General.  It deliberates with 

regards to what exactly CAD is used for in formulating the entities and requirements of spatial 

documents and then contemplates to what extent GIS could accomplish this, commenting on 

whether or not GIS offers a better solution. 

 

3. What is CAD 

Quite a few years ago CAD would quite easily have been defined as Computer Aided Drafting.  

However, the current definition of CAD is Computer Aided Design.  Sometimes the acronym CAD 

is replaced with CADD – Computer Aided Design and Drafting.  When referring to CAD in this 

paper it refers to the software surveyors would usually use to make the visual representations of 

their surveys.  These could be diagrams, general plans, working plans, etc (in the cadastral context), 

or topographical maps, etc. 

 

The point is that CAD has grown in complexity.  The off-the-shelf products that surveyors would 

use are normally more heavily augmented for design and three dimensional modelling.  Much of 

this complexity is of no real use to the land surveyor, who could quite easily do with a 2D CAD 

package. 

 

4. What is GIS 

GIS is defined as Geographical Information System.  In essence it is more of a methodology than 
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just a software package.  This has given rise to defining GIS as Geographical Information Science 

or Geospatial Information Studies.  This paper refers to GIS in the form of a software package. GIS 

can be thought of as a system that provides spatial data entry, management, retrieval, analysis, and 

visualisation functions. 

 

In a general sense, the term describes any information system that integrates, stores, edits, 

analyses, shares, and displays geographic information for informing decision making. GIS 

applications are tools that allow users to create interactive queries (user-created searches), analyze 

spatial information, edit data in maps, and present the results of all these operations 

 

GIS packages are extremely complex, and much of the functionality may not even interest 

surveyors, but then again they may just.  The functionality that comes with GIS still has a common 

thread of geographical location, something the surveyor is more than familiar with. 

 

5. GIS vs CAD with respect to spatial documents for the surveyor 

GIS and CAD are indeed very similar.  They both provide a spatial context in the form that 

surveyors are used to – coordinates, and then defined by these are lines and polygons.  CAD is 

maybe a bit more user friendly out of the box as surveyors still mainly deal with planar coordinates.  

The settings in a GIS would well need to be set to provide a geo-spatial context (e.g. the projection 

the coordinates are based on). 

 

Surveyors need to plot points and connect dots.  Measure distances and areas, or trace a line in 

space.  Both GIS and CAD are similar in doing this.  CAD may be more intuitively better at 

defining new points or features, e.g. points of intersection or laying off parallel lines and then 

clipping, etc.  This is also more particularly evident when dealing with different feature types.  In 

preparing plans and spatial documents, CAD excels in placing text and defining the formatting, etc.  

One could even rotate text very easily and neatly 

 

5.1 Spatial documents 

What attributes might a spatial document have and what functionality might be expected from a 

software package so as to compile a spatial document?  Most of us know what CAD has to offer 

with regards to compiling a spatial document, but let us consider GIS and its abilities in compiling a 

spatial document 

 

5.2 Data import 

A spatial document could, of course, be drawn from scratch, however, this could be quite time 

consuming. It is far better to be able to import data. Coordinate data would be the most fundamental 

and they would usually be the product of the surveyor's own survey. Base data would be the next 

most important. This could be the actual lines and polygons making up the surroundings. These are 

often obtained from state institutions such as the offices of the Surveyor's-General. Base data may 
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also be received from other professionals working on the project, such as town planners who may 

have designed a 'general' township layout which now needs to be fitted to actual survey. Sometimes 

base data would need to be imported from paper documents. An example could be getting 

consolidation component lines into the spatial document. There may also well be many other 

imports required. It is also important to mention that all these varied data sets may well be on 

different coordinate systems 

 

From personal experience data import for low end CAD packages is generally very limited to 

being able to read dxf files (the de facto standard of CAD documents). Even simple importing of 

point coordinates proves difficult. Higher end CAD packages offer far more importing options, but 

these are more often than not other CAD systems file types. They do most probably also offer some 

form of coordinate import, such as csv files. A problem that often arises with any form of importing 

is that text generally gets imported badly. For a csv file of coordinates with names, the names would 

normally be centred over the point and usually at an inconvenient text size. Generally CAD import 

files are in plane coordinates and would need to be adjusted (translation, scale, etc) to fit them in the 

correct place. Geographical coordinates (this is usual when importing data from large institutions 

such as the Surveyors-General) are almost an impossibility to import. 

 

One of GISs strong points is data import. It is however a bit weak on CAD import, but at least 

even the open source packages include dxf import. Some of the higher end packages may well 

cover many other CAD documents. The other strong point of GIS is that any attributes of data are 

stored in a database and linked to the spatial item. So importing a point fill will automatically have 

the name of the point as an attribute to the point. Most GIS packages have some form of digitisation 

of paper documents. This would normally be accomplished by using scanned documents. It goes 

without saying that GIS is extremely good at importing data of various different coordinate systems, 

including geographical coordinates. 

 

5.3 Calculations 

Surveyors would often need to do various calculations in compiling spatial documents or in 

solving various problems in their survey. For example they may need to calculate the coordinate 

where the projection of two lines would meet.  Or calculate the coordinates of a parallel line. In the 

days before CAD, surveyors would have calculated these with the wide array of mathematical 

techniques at their disposal. CAD, however is a coordinate calculator and makes these calculations 

easily and in a graphical context. The lower end GIS packages are not particularly good at this. 

Higher end packages may well have quite decent CAD functionality. Traditionally coordinate 

geometry calculations (COGO), in the form of constructions, was never really core GIS 

functionality. Neither was (possibly 'is') a wide array of snapping possibilities. 

 

5.4 Contextual data 

Contextual data refers to where an entity sits in space, and as such, interacts with other entities in 
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space. What is next to our entity? Does our entity lie within another entity? Does another entity lie 

within our entity? Spatial documents more often than not need to supply context. On cadastral 

documents the municipality will need to be mentioned, along with the parent property, allotment 

area, etc. Neighbouring properties need to be plotted in relation to the subject of the document. 

Servitudes and component lines affecting the property will also need to be plotted fairly accurately. 

 

The section on importing of data is closely linked to this section and essentially covers that data 

which needs to be depicted spatially. Other contextual data often only takes the form of just a 

textual note, for example, the municipality will often just be listed in the title. For cadastral 

documents lodged at the Surveyors-General, much of this contextual data is placed in the aptly 

named 'situation clause'. For CAD this is normally entered into the document manually, taken off of 

some other document, and sometimes difficult to ascertain due to the scale of the document. For 

example a small subdivision close to the borders of the municipal boundary and the noting sheet 

which would indicate where the subdivision lies is at too small a scale to indicate clearly which 

municipal boundary applies. 

 

In a GIS, this contextual data is contained in the system and can easily be queried. As this data is 

also contained within the attributes of that feature, a better possibility would be to create a template 

for a particular type of spatial document which would contain fields populated by the data from 

these contextual features. 

 

5.5 Formatting 

This section will look at some of the format requirements of spatial documents. This will also 

include the document furniture, for example the north sign. More often than not, these would be 

prescriptive. Some examples would be things like: adjoining boundaries to be broken lines; 

beaconed points to be empty, uncluttered circles; farm numbers and portions to be in a specific 

format; beaconed points are to be lettered consecutively in a clockwise order; coordinates and data 

to be given for a land parcel; etc.  There may be prescripts as to how the document should look - 

where the title is, where the data should go, where other notes should go, etc. 

 

Formatting is often the most time consuming part of compiling a spatial document in CAD. Even 

though CAD allows mixing elements in different layers, many surveyors have found it beneficial to 

take the GIS approach of a layer per entity type. This, with imaginative use of colour (if the specific 

CAD package allows for selection by colour) allows surveyors to style many entities at once, 

instead of one at a time. As this rule of one entity type per layer is not strictly enforced by the 

system, it often happens that the person drafting merrily carries on plotting and then suddenly 

realises they are on the wrong layer and that now all of their new work needs to be sorted to 

different layers. 

 

GIS enforces a specific entity type per layer. Styles can be set for this particular layer. Some GIS 
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packages, even those lower end and open source packages, offer the ability to differently style 

individual entities within a layer based on a specific attribute, or to set formats directly in the 

database. A good example of this would be for that of labelling. You could choose which attribute 

should contain the label for the entity. Some will allow multiple attributes to make up a label. GIS 

has historically been weak compared to CAD in the field of labels and the placement thereof, but 

now many GIS packages allow you to store all facets of label placements and text formatting inside 

the attributes of the entity layer. Many GIS also offer some smart layer algorithms which would 

intelligently place labels so as not to obscure each other. One could run this algorithm and then 

manually move and rotate the label so that it is in the correct place and then store these placement 

parameters right in the attribute database linked to the particular entity type. 

 

It is this use of the attached database that gives GIS such great versatility. As an example, 

consider drafting a cadastral diagram of farm where the number of points making up the farm 

repeats the alphabet three times. After finishing labelling all the points, you discover you have left 

off a point somewhere near the beginning. Every point from there on up needs to be the next letter. 

Usually with CAD this means just knuckling down and retyping each label. This does not sound too 

bad, but then again with CAD you will most likely need to open up a new editing window each 

time. The more technically advanced may do this in a spreadsheet and then re-import the data. With 

GIS this spreadsheet like functionality is already there. At worst one would need to open the 

attribute table and re-enter the text for each point. Some GIS packages allow the creation of 

database fields based on some formulae, so one could easily do this programmatically as well. All 

within the same package. Because the data is already in a database format (e.g. dbf files if working 

with shapefiles), they are easily manipulated inside a spreadsheet, without having to re-import data. 

 

5.6 Numerics 

Some spatial documents require numerics. Most cadastral documents require the coordinates of 

the points as well as the distances and directions of the lines making up a cadastral entity. The area 

(extent) also needs to be given. As mentioned earlier these can be calculated and stored in the 

relevant database. Remember that each layer only contains one type of entity. So an erf in a polygon 

layer could have the area calculated, but it would be difficult to extract the line data. The trick is to 

create layers for each of these facets. So there would be layer for the erf polygon, a layer for the 

lines making up an erf, and another layer for the points making up the beacons. Only the erf 

polygon needs to be visible. The other entities are there to hold the necessary data. This is a 

powerful perception that is often overlooked - spatial entities could well be non real world entities. 

Of course, some high end packages may well have this sort of functionality programmed into an 

industry specific solution. So a GIS particularly designed for cadastral work may well have land 

parcel polygons linking to a particular set of lines, and these lines linking to a specific set of 

coordinates. These all being true entities in their own right. In composing spatial documents, one 

could link to these so as to display the data. 
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5.7 Exporting 

One hindrance for surveyors in migrating more towards GIS based solutions comes down to the 

fact that not only do their spatial documents need to be lodged with competent authorities, but they 

need to share their data with professionals in other fields. This is usually for the other professionals 

to make use of the data in their CAD. So surveyors have steered away from GIS. It is far easier to 

just save their documents as a dxf and then send it through to their clients. 

 

Consider though what usually happens to data you import from other professionals - normally 

quite some time is taken cleaning it up or removing superfluous data. Chances are that if a surveyor 

needs to do that for other people’s data, then those same other professionals are doing the same with 

the surveyor's data. Virtually all GISs can export dxf, and as these exports are layer based (i.e. one 

entity type per layer), they are virtually as clean as they can be. Another consideration would be that 

GISs can often export in the Google Earth standard of kml files which is also very useful for all 

sorts of reasons and for a much broader audience. 

 

6. Conclusion 

There is a strong case for surveyors to do more with GIS. There are very decent free and open 

source packages available. Granted GIS has a steep learning curve, especially when one is moving 

from the tried and trusted into some unknown waters. Will there be sufficient return on the 

investment? 

 

GIS is all but ubiquitous in large organisations. Very soon, instead of ordering data from such 

institutions, surveyors would log straight in to the GIS servers and have the latest data on display 

directly in their GISA. Already most GIS are able to display Google Earth or Open Street Map data 

straight from their servers. 

 

Digital lodgement is already the buzzing idea in cadastral circles. How will digital lodgement 

work? Maybe surveyors would need to send through a data file in a specific format? No doubt this 

file will be incorporated into the organisation's GIS. Will surveyors log straight into the 

organisation's GIS and do their work semi-live on the system? We'll have to wait and see. 

 

This paper has put forward an argument for surveyors to make more use of GIS, possibly even to 

replace CAD with GIS. As we move forward there will be more and more pressure for surveyors to 

start making this change. 
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