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Chapter 1 Introduction

1.1 Relevant definition

1.1.1 Surveying and Engineering surveying

*'[ Surveying may be defined as the science of determining the position, in three dimensions,
of natural and man-made features on or beneath the surface of the Earth. These features may be
represented in analogue form as a contoured map, plan or chart, or in digital form such as a digital
ground model (DGM). ]

Engineering surveying is defined as those activities involved in the planning and execution of
surveys for the location, design, construction, maintenance, and operation of civil construction and
other engineered projects. Such activities include all the survey work required before, during and
after any engineering works.

(1) Before any works are started, large-scale topographical maps or plans are required as a
basis for design. To produce up-to-date maps of the areas in which engineering projects are to be
built. The scales of the maps are usually considerably larger than those produced in the other forms of
land surveys. Civil engineering works commonly use scales 1: 500, 1: 1000, 1:2000 and 1:5000.
Town planning commonly use scales 1: 5000 and 1: 10000. Preliminary survey map for route surveys
commonly use scales 1: 1000 to 1: 10000. Cross sections and longitudinal sections are often drawn
with exaggerated vertical scales.

(2) The proposed position of any new item of construction must then be marked out on the
ground, both in plan and height, an operation generally termed setting out. Surveyors must ensure
that the construction is built in its correct relative and absolute position on the ground. In land
surveys and cadastral surveys, it is often required to calculate the areas and volumes of land.

(3) As-built surveys are made after a construction project is complete, to provide the positions
and dimensions of the features of the projects as they were actually constructed. These surveys not
only provide a record of what was constructed but also become a very important document that must
be preserved for future maintenance, expansions and new construction.

(4) Providing permanent control points by which the future movement of structures such as

dams and bridges can be monitored.
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Engineering surveying is one of the most important areas of expertise in geomatics.
1.1.2 Geomatics

Where does the word Geomatics come from? GEOPESY + GEOINFORMATICS =
GEOMATICS or the combination of GEO—for Geoscience and—MATICS for informatics. The term
geomatics emerged first in Canada and as an academic discipline; it has been introduced worldwide
in a number of institutes of higher education during the past few years, **[ mostly by renaming what
was previously called “geodesy” or “surveying”, and by adding a number of computer science and
GIS-oriented courses. | Now the term includes the traditional surveying definition. Along with
surveying steadily increased importance with the development of new technologies and the growing
demand for a variety of spatially related types of information, particularly in measuring and
monitoring our environment.

Geomatics is the science and technology of acquiring, storing, processing, managing, analyzing
and presenting geographically referenced information ( geo-spatial data). It integrates the following
more specific disciplines and technologies including surveying and mapping, geodesy, satellite
positioning, photogrammetry, remote sensing, geographic information systems ( GIS), land
management, computer systems, environmental visualization and computer graphics.

Geomatics not only covers the traditional work of the surveyor but also reflects the changing role
of the surveyor in data management. This has arisen because of the advances made in surveying
which make it possible to collect, process and display large amounts of spatial data with relative ease
using digital technology. This in turn has created an enormous demand for this data from a wide
variety of sources such as geology, geophysics, hydrology, forestry, transportation, government and
human resources. For all of these, data is collected and processed by a computer in a Geographic
Information System ( GIS). These are databases that can integrate the spatial data provided by
surveyors with environmental, geographic and social information layers (see Fig. 1-1) which can be
combined, processed and displayed in any format according to the needs of the end user. Without
any doubt, the most important part of a GIS is the spatial data on which all other information is

based and the provision of this has been a huge growth area in surveying.

Fig. 1-1 Layers in a GIS



