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Ordnance Survey mapping covers the country and is perceived by most of the population to be absolute in its
accuracy. Reality is somewhat different, but this assumed accuracy leads to many unnecessary disputes and
untold cost for the participants. This document provides a short background and insight into the OS mapping
and indicates the uses and limitations. It is intended principally for solicitors and their clients. It provides an
explanation as to why significant variations can occur between maps and measured surveys, both of which are
stated to be on the National Grid.

The sections in bold type provide a summary and should be read first. More detailed and technical information
is contained within the lighter type.

Precision and Accuracy

To understand the limitations on mapping information it is important that the
distinction between precision and accuracy is fully understood.Precision is the ability
to repeat a measurement and get the same answer.Accuracy is a measure of how close
the result is to the true dimension. It is also important to realise that a measurement
may be very accurate, but if it is taken between the wrong points then the resulting
dimension is not accurate.

On any map the information shown is depicted at an accuracy compatible with the scale of
the map. A typical guideline is that information should not be taken as being better than the
scale equivalent of ¼mm. Thus on a 1:1250 scale map the ground distance represented by ¼
mm. is 300mm. (one foot). Even if a feature is assumed to contain no surveyed error, its
positional accuracy relative to another cannot be determined from the map to better than
300mm. Any dimension requires two map positions, each of which has this limitation.

This limitation on a maps ability to show small distances is reflected in the level of accuracy
of the field survey (financial considerations dictate that only sufficient survey should be
carried out to meet the limitations of map depiction).

National Grid

There are two distinct functions of the National Grid. Firstly it can be likened to a book
index, in that it provides a method of referencing locations throughout the country in a
unique manner, using a system of grid lines drawn on the maps. Secondly it contains a
network of points whose position is known to a high degree of accuracy. The two
functions should not be confused. They are related, but not in a consistent manner and
it is this inter-relationship between the two which causes many of the
misunderstandings.

Even within each of the functions significant discrepancies can occur and to understand the
causes of these a brief historical background is necessary.

All mapping of large areas consists of two levels of information - a control network of
discrete points and the general mapping familiar to everybody. Different standards of
accuracy are applied to each.

In terms of area covered much of the mapping of the United Kingdom dates back to before
the First World War, when the County Series of maps provided small scale maps on a county
by county basis. These early maps were intended to provide a representation of the whole
country, rather than an absolute and accurate record of everything. This is still the mapping
criteria of today, although the accuracy level obtained with modern methods is much higher.
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A primary cause of concern with the County Series maps was that they were just that. The
relationship along the county boundaries was often poor, although within each individual
county the accuracy would be reasonable.

To improve matters a major resurvey of the primary control network of the country was
undertaken, resulting in an overall grid system known as OSGB36 - the National Grid - which
removed many of the errors in the earlier networks. Due to the difficulties in calculating such
a huge network the country was broken down into separate blocks, each of which was then
made to fit to the neighbours. Thus there were still some discrepancies, but at a greater
spacing than the old county borders.

The old County mapping was in turn made to fit to the new control positions. The result was
the elimination of most major discrepancies (sometimes tens of metres) but the introduction
of more smaller variations (typically no more than a metre) scattered throughout the mapping.

Revising Map
Information

The national mapping undergoes constant revision. Because of the nature of the
original mapping, the quality of the detail shown is very variable. Features which were
surveyed at the same time will generally show a good consistency with each other, but
adjacent groups may have significant errors along the interface. The result can be
likened to a wooden jigsaw puzzle, where all the individual pieces are rigid and make up
an overall likeness, but due to the less than perfect fit of the pieces the whole shape is
slightly flexible and can be distorted from the intended rectangle.

Unfortunately, the map user will never know where the interfaces lie. Piecemeal updating of
a map suffers from this inherent problem. New information is fitted onto the existing detail
as closely as possible, but adjacent information may become distorted in the process.

Map revision is undertaken using three principal techniques. Large areas are revised using air
photography to completely replace the old map with new mapping at a good standard of
accuracy. Smaller areas, typically large new estates, developments or roads are mapped by
traditional ground surveying. Minor changes such as individual buildings or small groups of
houses may well be mapped by visual techniques and simple tape measurements from
existing features. Over a period of time repeated small changes can build up an accumulation
of small errors. This may mean that some dimensions can be taken from the map at a
reasonable level of accuracy, but others contain significant errors.

The Grid Lines

The grid lines which appear on modern mapping act as the index system for the features
shown. Each grid line has a unique label, which relates to an origin located south-west
of Cornwall. The nominal spacing of the lines on most maps is 100 metres. The lines
which appear every 1000 metres are those which are shown on the 1:50,000 Landranger
maps. Thus any feature can be indexed as being so many metres East and North of the
intersection between two given grid lines.

The fact that the lines do not exist in real life does not matter - they form the basis of the
indexing system which enables unique values to be given to any position. Their
appearance on the map also serves a second function in that they provide an easy way of
checking the scale of the map.

Historically, the position of the features on the map was determined from the points in the
primary control network. These will typically be recognised by the public as the large white
concrete triangulation pillars often seen on hilltops, but they will often take other forms and
be located within urban areas. The values of the primary control network points are directly
related to the grid. These points have now been superseded by a network of satellite
positioning system stations which provide digital data to users of GPS and similar receivers.

As most information to be shown on the map is not visible from any of the control points a
number of further sequences of points has been created, eventually ending up with direct
links to the surveyed map detail. At each stage of the sequences additional errors occur. As
already mentioned information surveyed at the same time tends to have good consistency
within itself, but detail at the latter stages of the sequence may have a considerable inbuilt
error.
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There is no way that a map user can tell how far down the sequence any piece of detail was
surveyed. Thus it may be that two nearby pieces of detail will have substantially different
levels of reliability. However, each piece of detail is only fixed once and therefore has a
unique (if not necessarily accurate) coordinate position on the grid.

New Surveys

When a new survey is carried out and it is intended to be related to the National Grid,
there are two ways of determining that relationship. The intended use for the survey
may be significant in the choice of method used.

Firstly the survey can be linked direct to the primary control network, either by setting
directly onto Ordnance Survey Stations or by use of satellite positioning systems.

Secondly the survey can include sufficient points already shown on the Ordnance
Survey Map to enable the new work to be fitted onto the existing information.

The first method will provide the highest degree of overall accuracy and any selection of
points referenced by this method should have good agreement between themselves. For
many uses there are disadvantages. The new survey may not use the same control points as
were used for the existing mapping and this could lead to a discrepancy between the two
plans. Satellite position fixing requires clear views of the sky within minimal obstructions. In
many locations (buildings, woodland) this is not possible and significant errors may be
generated.

Since a map is flat and the earth is roughly spherical there is a complex relationship between
the dimensions on the ground and those calculated from the grid. The practical implications
of this can normally be discounted for distances of under 200 metres.

When satellite positioning is used there is a further complication in that an additional
conversion is required between the satellite coordinate system and the National Grid.
Different mathematical conversions exist and more than one answer can be obtained. Current
OS guidelines should enable the uncertainty to be limited to no more than a few centimetres
in the calculations, although greater variations may be present between the existing detail and
the newly calculated position.

The second method is more suitable when a comparison between localised features is
required. It is effectively 'free' of the National Grid in that the fit is not of a rigorous nature.
The absolute position on the National Grid is not of importance as it is the relationship
between the new information and the old which is being studied. The link is through features
which are common to both surveys.

In this case it is important to ensure that the common features are well spaced out throughout
the survey. Ideally a selection around the periphery together with one or more in the centre
will provide a good pattern for a mathematical transformation. A selection of points along a
narrow band through the area should be avoided, since this gives great bias to that one
direction.

Useable Accuracy

Whichever method of linking the new survey onto the National Grid is used and
however well the survey is carried out, the final accuracy which can be extracted from
the data is limited by the existing mapping data.

The Ordnance Survey expect most of their mapping data (errors excepted) to be better
than ± ½ metre although three times this value can be expected occasionally. This is a
relative accuracy of one point to another.

Different surveys which use different primary control points may also have a variation
of ± 100mm, significantly more at the edge of an adjustment zone.

Where some data has been fixed by satellite differences with non-satellite data may be
very substantial prior to the application of an 'adjustment' factor.
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