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Annex 

Development of Surveys in Singapore

The use of GPS technology today marks a new phase in survey development. It is a far cry from the crude surveying methods used during the colonial times.

Once a land survey system is in place, it runs for decades unless there is a change in the basic operation such as data collection, processing or instrumentation. Surveying in Singapore has seen changes from the use of compass and chain, to the theodolite and chain, and now global positioning system (GPS). Over the last few decades, there have not been many changes to the land survey system, but with each change, the system has continuously been evolved and updated.

Today the bearing and distance survey system has been changed to the Co-ordinated Cadastre Survey System. Everyone, not only surveyors but also homeowners, the construction industry and Government agencies can benefit from faster surveys.

	Before 1841
	Earliest surveys conducted by officers of local British garrison 

The method used is unknown, but the surveys were not accurate. There were no attempts to permanently mark land boundaries. No related numerical data was kept and there was not even any indication of the width of streets.



	1841
	First systematic attempt to survey initiated by J. T. Thomson 

The survey was carried out using compass (to obtain the bearing) and chain (to measure distances - 1 chain = 66 feet). However, the surveys were not very accurate due to the simple methods and instruments used.

Nonetheless, J.T. Thomson made the first real effort to introduce order into the record of land in Singapore. He also gave Singapore first lot numbers for land parcels. Based on these surveys, a map of Singapore Town was printed in London in 1845. 

	1874
	Second survey carried out using the theodolite and chain method 

The second survey in Singapore was carried out using the theodolite and chain method. The theodolite provided more accurate measurements compared to the compass as it measured both horizontal and vertical angle.

However, the survey process had its defects. For example, there were no permanent markings. Boundaries were described in reference to a feature eg trees, that could not be located later. There were also no records of any field observations and the methods of chaining were also too inferior to produce accurate cadastral maps. 

	1881
	Instituted practice of marking boundaries with granite stones.

This resulted in an important improvement in the quality of surveys being undertaken as it offered a solution to establishing permanent markings and the problem of field observations and chaining.

	1897
	Re-survey commenced 

When Sir W.E. Maxwell was appointed as Commissioner of Land Titles, he recognised that it was not possible to establish Registration of Titles until the survey of Singapore land was in a satisfactory state. Thus, he initiated a re-survey in 1897. 

He divided Singapore into areas known as Mukims and Town Subdivisions. Land parcels were demarcated and every land parcel was allocated a lot number. More granite stones were laid as boundary parks and field books were used to record observations. 

	Since 1930
	Revision survey commenced using the bearing and distance survey system adopted

The bearing and distance survey system was designed to provide modern survey values for all lots and to record the position of all occupational details such as fences and perimeter walls. The earlier surveys did not account for subsequent subdivision of holdings. In addition, the earlier boundaries had been altered because of encroachments and adverse occupation. There were no provisions to deal with these problems.

This system subjected surveys to rigorous mathematical checks on accuracy of lot dimensions. The earlier compass and chain survey method produced only approximate areas. This bearing and distance survey system was able to calculate the area of the land in square feet.

A new series of cadastral maps of 3 Imperial Scales were prepared and continuously updated. 

	1970s
	Survey Department adopted one uniform standard of accuracy of cadastral surveys in Singapore 

This standard permissible misclose (margins of error) standardised at no more than 1:8000. This means that if a lot has a perimeter of 8000 feet, the margin of error cannot be more than 1 foot. If the error exceeds this limit, the survey has to be re-done.

During the 1970s, metrication in land survey was introduced, and we did away with the Imperial units of measurement. We also replaced the 3 Imperial Scale and standardised the scale of cadastral maps at 1:1000. This means that 1 centimetre on a map represented 10 metres.

New technology was also introduced into the survey process. Electronic distancers that made use of infrared were used to determine distances. This was far better than the earlier methods that made use of chains. We also replaced the mathematical tables with survey calculators. These calculators were used mainly to calculate the areas of the land. 

	1980s
	Computerisation set in 

We moved away from manual processes and introduced computerised mapping systems. This made the survey work more efficient. Surveyors were able to process the field data and produce the survey plan much faster.

	Present
	Co-ordinated Cadastre, a GPS based cadastral survey system, the latest development in survey methods 

In 1995, recognising that GPS was a tool of the future, SLA embarked on the establishment of a network of survey control points known as Integrated Survey Network (ISN). These points will be the reference points for future surveys. The ISN network provides the framework for a GPS based cadastral survey system for Singapore as the position of the ISN network is derived from the GPS signals emitted from the satellites.

The ISN control points were established at 300m intervals along all major roads in Singapore. Approximately 4000 control points or ISN control markers have been established. 

In 1998, the Boundaries and Survey Maps Act was amended to cater for the creation of a Co-ordinated Cadastre. The legislation was revised to enforce future surveys to be based on the ISN.
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