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ABSTRACT

A Geographic Information System can be described as

"A powerful set of tools for collecting, storing, retrieving at will, transforming
and displaying spatial data from the real world for a particular set of purposes”

( Burrough, 1986, pp.6)

The base element is data, if the data is of unknown quality there is uncertainty in the
result. As more organisations, including Local Government move towards GIS to
improve efficiency, the quality of spatial data will become more important. Asset
management and effective urban planning are the catch-cry of the 90's but if the
cadastral base is flawed inaccurate results and consequently poor decisions are
inevitable.

This report examines the existing Mapbase of the South Sydney City Council. The
boundaries of a series of test sites were determined by survey means and compared to
the equivalent areas of the Mapbase. The results are discussed in relation to Local
Government applications and a strategy for the future.

1. BACKGROUND

The city of South Sydney has a population of approximately 75,000 and consists of
some 25,000 land parcels located, as the name suggests, on the generally southern
border of the Sydney CBD, as shown in Figure 1. Political forces, both State and
Local, have brought about many changes to the boundaries of South Sydney over the
years. These were due to the diverse land use, the proximity to the centre of Sydney
and the rate revenue potential.

The South Sydney area originally comprised of a number of small Municipalities and
Boroughs, for example Darlington, Erskineville and Redfern. In 1949 the entire area
was incorporated into the City of Sydney which extended from Circular Quay to
Gardeners Road. The boundaries were altered in 1968 to add some areas to
surrounding Municipalities and create the new Municipality of South Sydney. The
City of Sydney and the Municipality of South Sydney were amalgamated in 1982 to
form the new City of Sydney.

The most recent change was in 1988 and followed the sacking of the Aldermen of the
Council by the N.S.W. State Government and the subsequent appointment of
Commissioners. They decided to again split the area to create the Cities of South
Sydney and Sydney but with different boundaries to those pre 1982. New elections
were held and the new Councils began operation on 1 January 1989. The staff of the
former City Council were reassigned on a somewhat ad-hoc basis and a complex
cross-servicing arrangement put into place to avoid short term duplication of
resources.
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Sydney City Council (pre 1989) had been operating an ICL Mainframe computer
system since approximately 1974. This system incorporated a Mapbase that had been
derived in about 1977/8 but there was no mapping software available. This Mapbase
was rating based with each polygon attached to textual data by unique identifiers
known as P-keys. Part of the original cross-servicing arrangement was for Sydney
City Council to maintain the computer system for both Councils and consequently
update all Textual and Mapbase records. In 1991 South Sydney City Council decided
to establish its own comprehensive corporate computer system including a functional
mapping component. After exhaustive investigation into the needs of all Departments
the Wang-Datamation system was chosen. This system differed in that it was land
parcel based using lot and Deposited Plan data as the cadastral framework. Data held
by the Sydney City Council was transferred to the new system over a period of about
12 months.

There is sufficient capability within the Wang-Datamation-GDMS environment to
meet the mapping needs of Council. However the availability of a comprehensive
Mapping system has raised questions about the reliability of the spatial data and
inconsistencies became obvious in both the textual and graphical data that forms the
Cadastral base. Many hours of staff time were wasted investigating and updating
information that should have already been substantially correct.

Figure 1
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2. SOUTH SYDNEY COUNCIL INFORMATION SYSTEM
Derivation

The original purpose of the Mapbase and how it was derived explain why some
difficulties are encountered and inaccuracies exist. The 1982 amalgamation of Sydney
and South Sydney created extra problems because the individual systems had become
computerised. However, South Sydney did not have a Mapbase so digital Water
Board data was purchased. The Sydney City Council created their Mapbase in about
1977. The derivation is outlined.

The push a Land Information System (LIS) came in 1976 following a review of
Council procedure by a consultant who recommended the introduction of a LIS with a
contiguous Mapbase. However, there was no digital information available at the time.
A decision was made to build a Mapbase with the aid of the successful LIS tenderer
I.C.L. The process of development was:

® The most up to date property and boundary maps available (scale of 1:2000)
were photographically enlarged to 1:1000 and the boundary information shown
updated by the Survey and Drafting section from Council and Land Titles
Office records.

® On each 1:1000 map a series of clearly defined geographical features were
measured from the fiducial mark at each corner.

® The same features were identified on Water Board detail sheets (Scale 1:480).
These sheets included a grid on a local coordinate system, the Observatory as its
origin.

® The fiducial marks were plotted on the Water Board sheet and the coordinates
scaled to the local system, then converted to ISG by reference to the
Observatory. Therefore establishing control points coordinates for the fiducial
marks of each 1:1000 sheet.

® The set of 1:1000 plans was then sent to I.C.L. Offices in Perth where they
were digitised to their own local coordinate system (1000,1000 origin). One
digitised file was of point data and another of centroids with unique numbers.

® A transformation (developed within Council) was used to fit the data to the
derived fiducial mark control.

® The ICL System uses P-keys to identify properties and street sections. The P-
key was separately created by teams of staff reading directly off the original
maps which showed the subdivision layout. These were coded to sheets and
then entered into the ICL System by data processing staff.

® The digitised data was linked to the centroid by physically overlaying, on a
light table, the original map, the centroid plot and the point data plot.

® The two files (P-keys and polygons with centroids) and a third file of valuation
numbers (from the Valuer-General) was manually reconciled and validated.

® The individual maps were edge matched to form the continuous Mapbase.
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Probable Errors

As stated the source documents used for the Mapbase were photographically enlarged
property maps updated by manual processes. Concerns regarding positional accuracy
and currency are therefore obvious. The level of detail would be reasonable due to
the relatively large scale of 1:1000, although small angles or steps in boundaries
would not be visible at the original 1:2000 scale. The Mapbase was digitised from
Maps using suspect control at a notional scale of 1:1000. At this scale an error of
0.5mm equates to 0.5m. This is assuming that the enlargement from 1:2000 to
1:1000 was not subject to error. The age of the information is also a problem because
the spatial data had not been updated since original digitisation except for subdivision
purposes. The derived Mapbase was by no means complete for cadastral purposes but
was adequate for the collection of rates.

It is critical to remember that the effects of errors are amplified by the use of GIS.
Previously the ability of the cartographer interpreting a map and the manual analysis
tools available produced a result of limited accuracy, this was understood. GIS has no
such limitation and will produce results to as many decimal places as you can imagine
regardless of the quality of data. GIS also encourages changes of scale without any
warnings of accuracy limitations.

1991 Conversion

Following the installation of the Wang-Datamation System the textual and spatial data
contained in the City's ICL System was converted. As expected many problems were
encountered following the conversion and the linking of the MUNICS and GDMS
databases. The major one being the change from a Rates based to a Land Parcel based
system and the change from a disparate mapping system to an integrated mapping
system. Information issued to both the public and staff now contains land parcel
details therefore focussing attention on this information. Previously the land parcel
information was incidental in relation to the street address for rating purposes. Now it
is the base of all records and critical to the final output.

Due to errors, significant amounts of the staff's time were wasted answering enquiries
from both the public and fellow employees and subsequently carrying out searches
and correcting the data. Experienced staff realise that the digitisation methods used to
establish the Mapbase give unreliable distance and area results. Comparisons to
Registered Plans confirm this and also show numerous shape differences. Rateable
land may be missed meaning a loss of revenue to Council and litigation is possible if
the incorrect legal description is shown on a certificate.

The increasing use of the Mapbase and the upsurge in the number of enquiries
regarding its content, initiated investigation into the accuracy of the data.
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3. TEST SITES
Fieldwork

The best way, I believe to ascertain how close the Mapbase is to the real world is to
perform accurate field surveys and compare the results to those downloaded from the
computer. Four sites were selected and are shown on Figure 1. The four sites
appeared to give an adequate coverage and representation of the area.

The fieldwork was structured on traditional traversing methods initially searching
information, including Council Fieldbooks, to give the clearest and easiest fixation of
street alignments and establish the location of reference and Permanent Marks
(PM's). Closed traverses using Integrated Survey Grid (ISG) coordinated PM's as
orientation, were used in all cases to give the highest possible accuracy. Sufficient
connections and measurements were made to allow calculation of ISG Coordinates for
all street intersections and important corners from which the survey accurate layer
could be computed.

Mapbase Data

The Test Site data was downloaded from the GDMS mapping system using DXF
output to a floppy disc and then uploaded into CivilCAD or AutoCAD. The resultant
Mapbase layer was overlaid and compared to the real world Calculated layer as
derived from fieldwork and Deposited Plans. The computed layers, both Mapbase
and Calculated, were converted to spreadsheet formats for comparison and analysis.
Textual data was extracted by simple property query for each polygon and manually
entered into spreadsheets. Actual ownership and land parcel details were obtained
from the Land Titles Office.

Calculation of Corners

After reduction of fieldwork and connection to relevant marks the frontages to all
streets were calculated. This was an arduous task, particularly for Elizabeth Bay and
Surry Hills and required lengthy consideration before the final values were
determined. The general process was:

1. fix each major street intersection and angle and calculate 1.S.G. coordinates

2. fix and coordinate corners adjacent to reference marks.

3. compare calculated frontages between fixed corners and compare with
Deposited Plan information and measured chainages where applicable.

4. determine frontages by pro-rata or other basis taking into account for
example the age of plans, and compute coordinates for each point.

The determination of the internal boundaries was to some extent a matter of opinion
because of the vastly different ages of the Deposited Plans and some areas of Old
System Title. The adoption of the frontage corners helped because it created a base
line for calculations. The procedure usually involved use of the most recent Survey
plan but a rigid order was not possible due to the inconsistent type and quality of the
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plans. In the majority of instances there was only minor differences between
Deposited Plans of similar vintage. Larger differences were present when one of the
plans was old, i.e. prior 1920 or Old System. Distances were given precedence over
angles because I believe distances were more readily measured in all survey eras.

After the external and internal boundaries were calculated I was left with a spatial
database for each test site computed to survey accuracy. The calculation was
particularly time consuming and would prove uneconomic as a form of adjustment of
large Mapbases as is the case in South Sydney. I estimate that it took some three to
four working days to fully reduce the Elizabeth Bay site alone.

4. COMPARISON
Textual Data

Because the original Sydney City Council system was Rates based land parcel records
were not validated from the outset and even if information was initially correct there
had been little or no updating. Public perception is important to any organisation as if
there is any doubt regarding a basic item such as a rate notice, confidence in other
services will be affected.

The textual data for each property included in the Test Sites and within the
boundaries of South Sydney was readily available and accessible from the
MUNICS/GDMS system. No details were available for the City site because the
relevant records had been updated and original data discarded. A search was
conducted at the Land Titles Office, by Council's searcher, of the three remaining
sites and the Lot, Deposited Plan and Certificate of Title information obtained.

Table 1 below summarises .the comparison:

Table 1.
COMPARISON OF L.T.O. RECORDS TO MUNICS DATA
SITE NUMBER OF i MUNICS RECORDS
PROPERTIES
NO PLAN INCORRECT PARCEL CORRECT FULL MATCH
INFORMATION | INFORMATION | BUT UNNECESSARY [(NO AMENDMENT

INFORMATION SHOWN REQUIRED)
ELIZABETH BAY 23 6 26.1% 4 17.4% 8 34.8% E) 21.7%
SURRY HILLS 64 26 40.6% 3 4.7% 30 46.9% S 7.8%
CAMPERDOWN 12 8 66.7% 2 16.7% 2 16.7% 0 0.0%

The Land Information Centre (LIC), based in Bathurst, was approached and the
problems being encountered by Council explained. A "snapshot” of the spatial and
textual data for the Test Sites was requested. Only the details for the Elizabeth Bay
and Surry Hills sites were available at the time. Table 2 below summarises the
comparison of the LIC data to the L.T.O. records.
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Table 2.
/
COMPARISON OF L.T.O. RECORDS TO L.I.C DATA
SITE NUMBER OF LAND INFORMATION CENTRE (LIC) DATA
PROPERTIES
NO PLAN INCORRECT CORRECT STRATA FULL MATCH
- INFORMATION | INFORMATION PLAN SHOWN- | (NO AMENDMENT
NO PLAN DETAILS REQUIRED)
EUZABETH BAY 23 1 43% 1 4.3% 13 56.5% 8 34.8%
SURRY HILLS 64 5 7.8% 1 1.6% 1 16%| 57 89.1%

The above results were startling, and showed what an enormous task lay ahead to
amend the MUNICS records. At a conservative estimate 40% of records required
major changes and 70% deletion of superfluous information. Comparison of LIC data
to L.T.O. records in the two test sites Elizabeth Bay and Surry Hills were more
encouraging with approximately 90% match.

The purchase of the LIC data for the entire City would cost Council about $45,000
(including the spatial component). The major drawback is that Council would lose the
ownership of the data and would be reliant on another body for updates, and there
would undoubtedly be some verification required.

Spatial Data
(a) Method

For the purposes of the study I adopted the ACCURACY of the results as being how
close the Mapbase coordinates are to the equivalent calculated or real world values.
The PRECISION being a statistical value of the variability between the comparison of
relevant points. Standard deviation was calculated for the Test Sites and is the basis
for the precision statements of my observations.

The general proceduré adopted to arrive at the numerical results was:

1. Overlay of plots of the Mapbase and Calculated spatial data coordinates;

2. Identify equivalent points and tag their respective numbers;

3. Download coordinate data from CivilCAD into spreadsheets opened for
each site aligning equivalent points;

4. Differences in Eastings and Northings determined using Mapbase minus
Calculated;

5. Compute the bearing and distance from the Calculated point to the Mapbase
point. Bearing and distance was used as a matter of personal preference
because of my familiarity with this form in day to day survey tasks;

6. Mean and standard deviation of derived distances between Calculated and
Mapbase computed;

7. Compute distance and bearing ranges to display any trend and allow easy
graphing. It must be noted that for small distances bearing swings are of
little significance;

8. Prepare appropriate graphs and tables.
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The results of all sites are summarised in Tables 3 and 4.

Table 3.
SUMMARY OF ALL SITES

DISTANCES

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL| TOTAL
0-05 051 115 152 225 253 >3 POINTS

ELIZABETH BAY 1 4 9 12 25 18 8 77
TEST SITE 13% 52% 11.7% 156% 325% 23.4% 10.4%
SURRY HILLS 34 54 32 15 5 6 1 147
TEST SITE 23.1% 36.7% 218% 102% 34% 41% 0.7%
CAMPERDOWN 0 0 0 3 13 13 5 34
TEST SITE 0.0% 0.0% 00% 88% 382% 382% 14.7%
CITY g 11 8 12 6 5 9 60

TEST SITE 15.0% 18.3% 13.3% 20.0% 10.0% 83% 15.0%

0-05 051 115 152 225 253 >3
TOTAL OF 44 69 49 42 49 42 23 318
ALL SITES 13.8% 21.7% 154% 13.2% 154% 132% 7.2%

BEARINGS
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
0-60 60-120 120-180 180-240 240-300 300-360 POINTS
ELIZABETH BAY 2 1 5 30 36 3 77
TEST SITE 26% 13% 65% 39.0% 468% 39%
SURRY HILLS 43 41 27 25 2 9 147
TEST SITE 29.3% 27.9% 184% 17.0% 14% 6.1%
CAMPERDOWN 1 31 2 0 0 0 34
TEST SITE 29% 91.2% 59% 0.0% 0.0% 0.0%
CITYy 6 0 20 18 7 9 60
TEST SITE 10.0% 00% 33.3% 300% 11.7% 15.0%
060 60-120 120-180 180-240 240-300 300-360
TOTAL OF 52 73 54 73 45 21 318
ALL SITES 16.4% 23.0% 17.0% 23.0% 142% 66%

Table 4 _
Calculated Compared to Mapbase Coordinates

MEAN STD. MEAN MAX. MIN. [ ACCURACY PRECISION
DIST. DEV. BG. DIST. DIST.

(m) (m) (deg) (m) (m) (m) (m)
ELIZABETHBAY | 2.32 1.02 234 492 0.44 +-2.3 +-1.0
SURRY HILLS 099 064 126 328 0.04 +-1.0 +-0.65
CAMPERDOWN 2.63 0.57 84 502 1.56 +-2.6 +-0.6
CITY 1.68 1.07 196 437 0.14 +-1.7 +-1.1

TOTAL .62 1.07 5.02 0.04 +-1.6 +-1.1
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The numerical results above were considered with visual comparison of the plotted
overlays. The overlays allowed the shape of each lot to be related, including such
things as number of angles, whether there are two lots instead of one, road
widenings, etc. Unfortunately a sample of the overlays can not be adequately shown
in this report.

(b) Comments on Comparison

A number of conclusions can be drawn from the results in the Tables and
examination of the overlays:

¢ The Elizabeth Bay Mapbase is about 2.3m south-west of the real world
position.

¢ The Camperdown Mapbase is about 2.6m east of the real world position.
¢ Surry Hills and City test sites have random spread of differences.

¢ The City test site has the closest street boundaries.

¢ The Surry Hills site is the overall closest to the real world.

¢ The bearings of vectors of the Calculated point to the Mapbase point can
not be mathematically meaned but must be analysed in ranges.

¢ Digitisation of curved boundaries can cause larger errors between
Calculated and Mapbase.

¢ The shapes of smaller lots are suspect due to the original 1:1000 base map.
Many internal angles are omitted.

¢ The omission of lots from the Mapbase is a problem, due to the Rates
based nature of the original product.

¢ The total accuracy for all sites combined is +-1.6m with a precision of +-
1.1m this is influenced greatly by the large number of sample points in
Surry Hills.

¢ There are no trends evident in the combination of all sites.
(¢) Land Information Data (LIC)

The coordinates of relevant block corners for the Elizabeth Bay (7 points) and Surry
Hills (8 points) sites were included within the “snapshot” of LIC data supplied to
Council. Unfortunately a full digital model was not available but hard copy plots of
the sites were provided. This allowed visual comparison to the Calculated and
Mapbase layers. The LIC lot shapes and boundary locations matched closely with the
Calculated layer.
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The same numerical analysis, as described above, was performed for the equivalent
points. The combined results are shown in Figure 2

Figure 2
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This small sample indicates that the LIC data is of higher quality than the Mapbase
and is within +-0.6 of the Calculated coordinates. It is reasonable to conclude that
the LIC data gives a much more realistic picture of the real world than Council's
Mapbase

(d)  Area Comparisons

Lot size is of great importance in Local Government. The type of building and,
importantly in South Sydney, the number of stories that can be erected depends on
the lot area and the floor space ratio attached to the zoning of the land. Calculated
and Mapbase lot areas were computed by the use of AutoCAD and reference to
MUNICS/GDMS attribute data. A comparison was then made and percentage
difference between Calculated and Mapbase determined. The results are summarised
in Table S below.

Table §

Calculated Compared to Mapbase Areas

MEAN | AVERAGE | MAX DIFF. MIN. DIFF.

AREA DIFF. AREA. AREA

@) | (F&m) | @) | %&md) | @) | (% &md)

ELIZABETH BAY 862 24%=20.7 | 2191 +3%=658 | 1255 | +7.9=92
SURRY HILLS 98.4 9.45%=9.3 198.6 0.2%=04 11.9 +3.5%=0.4
CAMPERDOWN 678.1 5.2%=35.3 17777 | +1.3%=23.1 166.4 | +5.8%=9.6
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Bearing in mind that the general floor space ratios (allowable floor area compared to
the size of the lot) in South Sydney residential areas are 1.5:1 or 2:1 the differences
are significant, remember that a typical garage has a floor area of about 20 square
metres. It is clear to me that the Mapbase in its current form should not be used for
the calculation of lot areas for inclusion in the planning or any other process.

5. SHADOW ANALYSIS AND ASSET MANAGEMENT
I spent some time examining the effect of the Mapbase inaccuracy on:

a) Overshadowing of adjoining properties. This is of particular interest in an
urbanised area and important to residents because of the effect on amenity and
quality of life;

b) The collection of asset data for accounting purposes.

I do not propose to outline the testing procedure here but the results are summarised:

¢ Because the accurate plotting of shadow diagrams is difficult due to natural
features, e.g. slope of the sites, the true heights of buildings etc., the accuracy
of the Mapbase is not as critical as it is for area calculations. If the relative
accuracy of the parcel and building information is reasonable, e.g. 0.5-1m a
good indication of overshadowing is possible.

¢ If the sites are small and the shapes and sizes of adjoining sites are
significantly different to the real world the shadow diagrams will give
misleading results

¢ The location and condition of assets is now more important in Local
Government because of the focus on accountability of public authorities. The
Local Government Act 1993 also specifies that the costs of assets and their
upkeep be reported each year.

¢ The Mapbase is used to identify and tie assets to particular site. The accuracy
of the boundaries of the site and the actual location of the individual items is
not seen as important. The visual representation of where it is generally
sufficient.

¢ If there is a consistent shift or stretching in the Mapbase the calculation of the
areas of roads or lengths of pipes or cables will be affected. The accuracy of the
Mapbase would only become an issue if there was a genuine desire to improve area
based information

6. COMMENTS AND CURRENT POSITION

Council’s goal of a fully integrated corporate textual and spatial database has not
changed. The original Mapbase, developed by Sydney City Council in 1977 is unique
and was at the forefront of information systems at that time. As discussed the data
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used to derive the initial Mapbase was undoubtedly questionable in quality and
accuracy:

The major problem facing staff when the Munics-Datamation system was introduced
was due to the shift from a rating based system to a land parcel base. The comparison
of textual data of the Test Sites between MUNICS and Land Titles Office records
showed the extent of the errors. Land Information Centre (LIC) textual data gave far
better results with some 90% of records matching with Land Titles Office records.

Council decided that the incorrect textual information must be corrected immediately.
The options were:

1. Manual update through search of L.T.O. records and input by Council staff. A
conservative estimate of the cost to dedicate staff to this is $250,000.

2. Purchase of an outside data source such as LIC;

3. Purchase of current hard copy records and update by Council staff verifying
where necessary.

Option 3 was chosen and two temporary Land Information System staff employed in
1995 for a period of 12 months to verify the data. LIC data was not used because
Council would lose ownership and LIC did not show the underlying parcel
information (lot and Deposited Plan) for Strata Title sites. We selected Sydney Water
data (in hard copy map form) to be the basis for comparison because it is of similar
quality to LIC, could be purchased one off and contained all parcel detail relevant to
Council. The term of the temporary staff was extended by 12 months in 1996, with
approximately 80% of the land parcels verified by September 1996. The duties
include not only the amendment of textual information but also checking that then
shape of the parcels is visually accurate. A number of problem areas have been
encountered particularly in the older areas, Department of Housing sites, Sydney
University, Moore Park and the Showground and any Old System Title properties.
Council’s searcher has been keep very busy checking the details at the Land Titles
Office. Clearly Sydney Water’s records in these areas are not up to date.

The accuracy of the spatial Mapbase is at best average for an inner city area of
predominantly small lots. Survey accuracy can be obtained by using methods similar
to those outlined in this report, this would be the ultimate goal of any spatial system.
Fixation of block intersections is a realistic objective and could be achieved subject to
the provision of resources but should be pursued if Engineering and Planning
functions are to be reliant on the Mapbase in the future. Steps are already being taken
to improve the Mapbase including:

A) The compilation of a Survey Accurate layer from all new subdivisions and
consolidations submitted to Council or obtained from the LTO. These plans
are now connected to the Integrated Survey Grid (ISG) as a statutory
requirement of the Survey Practice Regulations 1990;
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B) The licensing of Survey Control Information Management System (SCIMS)
data to enable all work to be linked to the ISG;

C) The purchase of a dual frequency Global Positioning System (GPS) capable of
0.01m. accuracy and

D) The investigation of Photogrammetric methods to improve accuracy, this
involves the use of existing low level photography and digitising of the
occupation as a reflection of the Cadastre together with appropriate
transformations.

We have developed a Mapping Strategy for South Sydney to try to increase the
awareness of the Mapbase throughout Council, to improve the spatial accuracy and to
investigate a replacement system for GDMS, which will not be supported after 1999.
The Strategy briefly is:

* 1996. Upgrade the existing V.S. to speed up response time and install more
Mapping terminals throughout the building to increase familiarity and use;

*  1996-97. Continue to compile Survey accurate layer from plans and include use
of GPS for infill and control;

*  Mid 1997. Complete the textual land parcel verification;

*  Late 1997. Liaise with other Agencies regarding transfer of data to improve
spatial accuracy, e.g. possible swap of our verified textual data for better spatial
data.

*  1998. Decide what Mapbase improvement system that is most appropriate given
the prevailing technology, and investigate Mapping Systems

*  July 1999. Replace GDMS.

My personal view regarding the improvement is to fix the intersection of blocks by
some type of Survey accurate method that may include the input of plans connected to
the ISG, traditional field work and use of the GPS. It is clear that significant
resources will not be available to dedicate staff full time to improving the framework.
However, if all applications within Council are to be built on the Cadastral base, as I
believe they should, improvements must be made. The result will then be achieved,
particularly in distance and area, therefore increasing staff confidence in the system
and encouraging use.

The purchase of licence for the LIC database is an available and good option for the
future because it takes the responsibility for improving the accuracy from Council. It
also guarantees that we will have the latest data. The problem of fixation of internal
boundaries is also alleviated, this task has been demonstrated to be difficult and time
consuming by calculation

Comparison of anomalies between LIC, Sydney Water and Council data would also
provide for increased accuracy of cadastral data for all users of LIC data.
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The work involved in this project has given me great insight into all aspects of the
problems in the South Sydney Mapbase. Prior to the research commencing my
thinking was typically in line with a Surveyors desire to achieve the highest order of
accuracy. I now more fully understand and appreciate the widely held view that the
quality of the Mapbase need only reflect its use, provided that this accuracy is known
and is taken into account. However, as the use of the Mapbase becomes more
widespread, accepted and versatile the accuracy will be more critical and must be
improved.
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