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Paper Prepared for the India Planning Commission 

Land Administration Modernization 

 

1. Key Questions 

The draft Terms of Reference for Sub-Group 1 of the Planning Commission activity 
to support the formulation of the Eleventh Five-Year Plan has the following tasks: 

1. Modernization of land management with special reference to updating of land 
records, proper recording of land records and speedy resolution of conflicts 
and disputes relating to land 

2. Use of modern technological developments for on-line maintenance of land 
records and demarcation and digitization of land boundaries. 

This brief paper has been prepared as background material to support the 
deliberations of the Sub-Group. 

2. Proper Recording of Land Rights 

Efficient systems to officially record rights in land comprise two basic sets of 
information: 

 registers comprised largely of textual or alphanumeric data that record rights 
in land; and 

 maps or a spatial framework that define the boundaries and extent of land 
parcels over which these rights apply. 

These two basic sets of information are discussed in the following two sections of 
this paper. 

3. Legal Framework for Recording of Land Rights 

3.1 Major Objective 

The legal framework provides most of the broad rules and many of the detailed rules 
for how the land records are created, updated, dealt with, and provided to the public 
to use.  It also provides the incentive for the public to register their transactions (such 
as priority over unregistered transactions), as well as disincentives not to register 
(such as unregistered transactions being deemed void).  More generally, the legal 
framework can deal with disputes over land –both parcel boundaries and rights. 

The major objective of the framework is to facilitate the process of buying, selling, 
mortgaging and leasing of land by means of a system that is simple, secure and 
cheap to operate.  To do so, the system should clearly identify the land parcel (as 
discussed above), and record the ownership rights over that parcel (both ownership 
and subsidiary rights, such as mortgages and leases).  The records must be kept up 
to date, they must be reliable, and they must be easily and cheaply available to the 
public.  Further, the rules and processes of registration need to be clear and 
transparent, so that people have confidence in the system. 

69824 

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed



 2 

3.2 Type of Land Registration System 

There are three main systems for the registration of land parcels and ownership 
rights.  These are the: 

 deeds registration system, 

 title registration (sometimes known as “Torrens title”) system, and 

 hybrid title registration system. 

3.2.1  Deeds Registration System 

Historically, the deeds registration system was the first registration system to be 
introduced by governments around the world, and it still exists in many places.  It 
was an early attempt to make a system that was better than the system of private 
records that had existed for centuries.  The deeds registration system’s main 
characteristics are that: 

 There is a land registry office, run by the government, and generally an index 
of deeds. 

 Deeds are indexed under the owner’s name in some countries, but in many 
other countries, the deeds are indexed under the parcel number. 

 Either the original or a copy of the deed is registered. 

 The deeds can be inspected by the public, although there might be 
restrictions on access. 

 Deeds are evidence of ownership, but they do not of themselves prove 
ownership. 

 Transactions (buying, selling, leasing, mortgaging) are made in writing 
(deeds), often without any standard form. 

Evidence of ownership comes from the chain of title.  The buyer keeps the deeds, 
and if the chain of title is complete, then physical possession of the deeds indicates 
ownership.  However, the deeds are only a record of the transaction – they are a 
receipt.  To prove that the transaction really occurred, it might still be necessary to 
talk to the witnesses and make other enquiries. 

Under this system, only the owner can sell the land.  In some systems, however, the 
law provides that if the owner sells to Mr A and then sells the land again to Mr B, 
whichever buyer registers his/her deed first becomes the owner.  It does not matter 
which deed was actually signed first.  This is the encouragement or incentive for Mr 
A or Mr B to register.  So, while it is optional to register, if a person does not, 
someone else could get registered, and thereby become the owner.  An alternative 
way of expressing this incentive to register is to say that the deed is not valid against 
third parties until registered.   

Advantages 

 It creates a database of information on land parcels and rights over land 
parcels. 

 It provides safe keeping of land records. 
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 It is not too expensive or difficult for the government to operate (officials do 
not have to investigate the content of the documents before they register 
them). 

Disadvantages 

 It can be difficult to prove ownership.  It can be slow and expensive to identify 
the owner, particularly if the records are not computerised. 

 Witnesses disappear or die, and deeds get lost – there is only one set of 
deeds and they cannot be replaced.   

 Where a deed has an error in it, the error is difficult to correct. 

 It is difficult for the government to know who owns the land – this makes land 
management and planning difficult. 

 The lack of information and costs of investigating ownership frustrate 
business development. 

3.2.2 Title Registration System 

This system developed in the 1900s in England and Australia.  In Australia, it is 
called the “Torrens” system because it was introduced by Robert Torrens system in 
1858.  The system soon spread throughout Australia, New Zealand, some American 
states and some Canadian provinces.  A similar system was also introduced around 
the world in the United Kingdom and its colonies, where the system was called “title 
registration”.  It was an introduced to improve the deeds registration system – to 
make it simpler, quicker, more reliable, and therefore cheaper.  Its characteristics are 
that: 

 There is a land registry office, operated by the government, and a Register 
book. 

 Original transactions, on standard forms, are registered – not copies. 

 Ownership depends on registration of the transaction.  Without registration, 
ownership does not change.  

 The land registry staff investigate and check the transactions before they 
register the transactions.  

 The owner is issued with certificate of title – this is a copy of the page of the 
Register for his/her land. 

 The government is involved with ownership records, and guarantees that the 
information in the Register is correct.  The government also usually runs a 
compensation or insurance scheme for losses arising from errors or fraud. 

 In modern title registration system, transactions are recorded against the 
record for each land parcel, showing ownership and other rights. 

 Records are often available for public inspection. 

Transactions (buying, selling, leasing, mortgaging) are made in writing on simple, 
often single page, government approved forms.  Information is set out in standard 
format, which makes it easier and quicker to complete the form and check it.  The 
land registry staff examine each part of a transaction document before they register 
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it.  Transactions must be registered before they have any effect.  On registration of a 
transaction, the page of the Register for the land is updated to show the new 
information.   

Evidence of ownership comes from the Register.  It is the proof of who owns the land 
and what other interest/rights affect the land, such as leases and mortgages.  
Anyone who wants to know who owns the land simply has to examine the Register.  
It is not necessary to check any of the previous transactions – a buyer can 
confidently rely on what the Register says.  In fact, what appears on the Register 
cannot be challenged in court (except in a small number of circumstances).  This is 
called “indefeasibility”.1  The certificate of title – which is a copy of the page of the 
Register for the land – is issued to the owner.  Possession of the certificate of title is 
strong evidence of ownership.  

Usually, only the owner can sell land.  However, it is possible for a criminal to get the 
certificate of title and forge the owner’s signature.  If an innocent person pays the 
criminal money for the land, and then registers the transfer, the innocent person 
becomes the owner and keeps the property.  The original owner (who is also 
innocent loses the property.  This is to be contrasted with the position under the 
general law, in which the law provides that a person cannot assign or sell something 
that he or she does not own (the nemo dat principle). 2  Thus, a title registration 
system can operate to allow a fraudster to sell property that he or she does not own, 
and for the innocent purchaser to thereby acquire title to the land, even though the 
fraudulent “vendor” did not own the land.   

In such circumstances, indefeasibility operates to protect a purchaser, but it does not 
provide much assistance to an innocent original owner.  The original owner is left 
without recourse except against the fraudster, and such recourse is usually of little 
help because the fraudster is generally bankrupt or has left the jurisdiction.  In fact, 
indefeasibility shifts the risk of buying a property – caveat emptor or let the buyer 
beware – from the purchaser to the existing owner.  However, the existing owner is 
unlikely to be aware or even capable of becoming aware that a fraud is underway.  
The buyer, on the other hand, is well placed to carry the burden of risk, particularly 
as he or she would generally be conducting other enquiries into the property at the 
time.   

To overcome the inequity of this outcome, most title registration legislation 
establishes a compensation scheme so that the innocent original owner can receive 
some recompense.  This does not mean that the original owner gets the land 
returned – it just means that he or she gets money to compensate for the loss. 

If a title registration system were to be adopted, there would have to be acceptance 
of the fact that due to the operation of indefeasibility, innocent owners could be 

                                            
1
  Indefeasibility, or conclusive title, is the cornerstone of title registration.  The word 

“indefeasibility” means that something cannot be challenged or “assailed”.  Practically, this 
means that the courts cannot rule in any other way than that shown in the title register (except 
in a small number of cases, particularly fraud).  Therefore, the details that appear in the 
register must be taken to be fact.  The consequence of indefeasibility is that a person who 
becomes registered as the owner of land is to be regarded by everyone as the owner (unless 
he or she was a party to fraud in becoming registered as the owner).   

2
  Nemo dat quod non habet, which means that "no one [can] give what they don't have", and 

therefore that the purchase of a possession from someone who has no ownership right to it 
does not give the purchaser any ownership title. 

http://en.wikipedia.org/wiki/Ownership
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defrauded of their property, and that unless there was a compensation scheme in 
place, such innocent owners would not only lose their property, but they would have 
very restricted chances of recovering any money (assuming that the fraudster had no 
assets or could not be found).3 

Advantages 

 It creates a database of information on land parcels and rights over land 
parcels. 

 It provides an easy, simple, cheap way to identify the owner – it is cheaper to 
buy and sell land, so investment is improved and there is greater security. 

 Errors can be corrected before registration, and registration will cure many 
defects in a transaction. 

 Land records are safe, and a lost certificate of title can be replaced. 

Disadvantages  

 It is possible for the original (innocent) owner to lose his/her land in case of 
fraud. 

 It is more expensive for the government to run – staff need to closely 
investigate each transaction and pay compensation if someone is defrauded. 

3.2.3  Hybrid Registration System 

The hybrid registration system is the combination of different aspects and parts of 
the deeds and title registration systems.  There can be various types of hybrid 
systems, depending on the needs of the country.  Some common characteristics of a 
hybrid system are: 

 there is a land registry office, run by the government, and a Register book. 

 transactions can be made on simple, short forms. 

 the land registration staff investigate and check the transactions before they 
are registered. 

 the public can inspect the records, although they might require the owner’s 
permission. 

 there is no guarantee of title, although the records are very reliable due to the 
checking of transactions and maintenance of records. 

The hybrid system uses the existing law as a foundation, and applies such maxims 
as caveat emptor and nemo dat, but it adds an extra set of rules and procedures for 
registering transactions.  These extra rules and procedures ensure that the data in 
the registration system is more reliable or more robust than in a deeds registration 

                                            
3
  The unacceptability of the strict application of indefeasibility is reflected in the United 

Kingdom’s title registration legislation – both the statutes of 1925 and the 2002 – which permit 
the courts to override the application of the indefeasibility principle if the merits of the case 
demand it.  So, for example, the court could order the restoration of title to the original owner 
if he or she demonstrated that he or she had a close personal relationship with the land (such 
as a family home).  This exception is significant because it recognizes the strong emotional tie 
that people have to their land. 
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system.  As such, people can use the system with greater confidence, and the cost 
of transacting with land is reduced.  So, too, is the incidence of disputes or, at least, 
the cost of resolving disputes when they arise.   

Usually, in a hybrid system, the incentive for people to register is stated in the law 
along the lines of the approach taken in the deeds registration system.  In a hybrid 
system, the first transaction to be registered gains priority over other transactions 
dealing with the same land, even if the other transactions were executed earlier in 
time.  Also, many hybrid systems state that a transaction is not valid until it is 
registered. 

Many countries have adopted this approach because it combines the advantages of 
the other systems.  It can build on existing legal systems for regulating land 
ownership and utilise modern technology, and do so without changing the 
fundamental nature of the existing property law. 

3.3 Land Registration and Other Laws 

The land registration systems are generally in addition to, rather than a replacement 
of, the existing laws on contract, inheritance and statute law.  So, for example, the 
need to register a sale document is another step in the process of buying land, most 
of which is regulated under contract law.  Similarly, the need to register an 
inheritance document is another (generally last) step in the process for distributing 
land after a person has died – it does not matter what the rules of inheritance say, 
the person receiving the land needs to complete the process by registering the 
change of ownership.  Irrespective of which land registration system is adopted, 
therefore, the existing laws on contract, inheritance, etc will need to be retained and 
will continue to operate. 

4. Spatial Framework for an Improved Land Records System 

4.1 Cadastral Concept 

The two basic sets of information, registers of rights and the spatial framework for 
these rights, constitute the concept of the cadastre, which is illustrated in Figure 1. 
Under the cadastral concept there is a close, explicit linkage between the textual and 
spatial data.  
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Figure 1 - Cadastral Concept 

 

 

4.2 Benefits of an Improved Spatial Framework 

A set of maps that depict the topological relationships between land parcels and is 
linked to the textual register has the following major benefits: 

 Clear, unambiguous identification of the ‘parcel’ over which rights are 
recorded in the textual register. The cadastral data ensures that all land 
parcels are identified and that there are no gaps or overlaps in the parcels 
over which rights are registered; 

 Framework to move to a title registration system. A key characteristic of 
title registration is the clear, unambiguous definition of a land parcel.  

 Framework to record changes in the parcellation (sub-division or 
consolidation of parcels). The spatial framework can be used to record 
changes in the pattern of parcellation. These changes may be recorded in 
graphical form (on charting maps) or directly as changes in digital data. 

 Framework for data verification and validation. The spatial framework can 
also be a useful tool in validating the textual data, identifying, for example, 
parcels where numerical data is not available. The spatial data might also be 
useful in validating information in the textual data, for example, comparing 
calculated polygon areas from the spatial data with the areas recorded in the 
textual data to identify major problems in recorded parcel areas. 

 Framework for data access. The spatial framework can support user-friendly 
graphical means of accessing the data. Many people will not know their 
survey numbers, but most will be able to identify their holdings on a map. The 
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use of spatial map data also readily supports a graphical interface to land 
records on computers or the internet. 

 Support for spatial queries and analysis. The spatial data can be used to 
support many common registration queries, such as quickly identifying parties 
with interests in adjoining parcels for service of notice as well as other broader 
spatial queries such as the identification of land parcels impacted by possible 
future development activity. The cadastral spatial data can also be integrated 
with other spatial data such as topographic data, satellite imagery, etc, to 
support broader objectives such as the formulation of land policy and better 
land management.  

4.3 Technical Requirements for Spatial Framework 

The spatial data need not be survey accurate to realise these benefits. In many 
jurisdictions index maps in either graphical or digital formats support the uses listed 
above. In New South Wales, for example, in the 1980s a digital graphical database 
(DCDB) was prepared to a graphical standard by digitising the best available 
cadastral information on existing hard-copy topographic maps (ranging in scale from 
1/4,000 to 1/100,000), and updating this base data for changes in parcellation from 
deposited plans registered in the Land Titles Office. In many respects the concept of 
‘index map’ is analogous to the village map in the Indian context, but the index maps 
are generally kept up-to-date, unlike the village maps. 

The index map does not usually define parcel boundaries. In some cases, 
particularly in developing countries, surveying and mapping of parcel boundaries has 
been undertaken with cheap, cost-effective methods, rather than expensive high 
precision methods in order to save time and money. This approach is not confined to 
developing countries. In England, which operates on a title registration system, many 
of the title boundaries have not been measured but are what is known as “general 
boundaries”. These boundaries are defined by the existing buildings, walls, fences 
and hedges, rather than by fixed measurement. As illustrated in Figure 2 the parcel 
maps in England do not show parcel dimensions and only indicate the general 
location of boundaries at map scales of either 1/1,250 or 1/2,500. Boundaries in 
England can be fixed in a process that involves consultation with adjoining land 
owners, but in practice few applications are made to have boundaries fixed. Another 
point that should be noted is that title registration systems may sometimes (but not 
always) guarantee title but they do not generally guarantee boundaries. 
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Figure 2 - General Boundaries in England. 

 

 

While index maps do not usually carry authority on accuracy, they often do have 
authority on completeness. This authority is typically conveyed by formal mandate 
from government for the establishment and maintenance of the maps. The 
effectiveness of this mandate is strengthened if the index maps are kept up-to-date 
and if the maps are readily available for other users. If the maps are not up-to-date 
or not readily available there will be the risk of duplicated effort as other agencies will 
attempt to generate their own maps. 

Spatial inaccuracy in the index maps can limit the ability of other users wanting to 
integrate other datasets – for example, utility companies attempting to use the index 
maps as the base layer for depicting their physical assets on the ground. The 
usefulness of the index maps can be improved by improving the spatial accuracy of 
the index maps. However increasing the accuracy of the index maps can have 
significant costs and for this reason improved accuracy is usually left as an option for 
future enhancement. 
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4.4 Definition of Parcel Boundaries 

Where there is information in a system to define parcel boundaries this information is 
typically found on more detailed information such as: 

 Large scale topographic maps (for example, in many European Countries); 

 Detailed individual survey plans (as in Australia, and parts of Thailand); 

 Individual parcel adjudication forms (for example the SNS sheet used in the 
Philippines in Figure 3 or the tippan/FMB records in India). 

Index maps can provide a graphical link to this data. The more detailed information 
can serve a number of purposes, including: 

 Information to support the re-location of boundaries and the resolution of 
disputes; 

 Information to support the sub-division and consolidation of land parcels; 

 The calculation of parcel areas, offsets etc. 

The information to define parcel boundaries can be relatively cheap to capture as 
part of a systematic or sporadic first registration process. Critical information includes 
information on any boundary marks, parcel dimensions, connections to occupation 
and/or natural features and the formal agreement to the boundary definition by the 
land owner and people with interests in adjoining land parcels, witnessed by 
government and local officials. The parcel definition need not connect to any control 
system and can be fairly readily implemented by staff with limited training. An 
example of such a low cost definition is set out in Figure 3. 
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Figure 3 - Parcel Survey Notification Sheet in the Philippines. 

 

4.5 Strategic Options for India 

Unlike many developing countries, India has an extensive legacy of information on 
rights in land, particularly in agricultural areas. There are two generic approaches to 
improving the land records systems in India: 

 Make best use of existing data, only undertaking re-surveys as a fill-in where 
there are gaps or problems with the existing records and/or a high level of 
disputes; or 

 Full re-survey (with new technology such as DGPS/ETS, or with a more 
pragmatic approach to technology by using orthophoto maps). 

4.6 Making Best Use of Existing Records 

Several states have successfully computerised the textual data in the record of 
rights. The spatial data that supports this information is typically the FMB/tippan 
parcel records and the village maps. This information in hard copy format and is 
generally not up-to-date and often in a fragile paper format. The remote sensing 
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organisations in several states have scanned, digitised and geo-referenced the 
village maps to satellite imagery. The village maps are only index maps and often 
are very out-of-date. There is however information on changes in parcellation and 
this information could be used to update the digitised maps. This information could 
be used to produce an initial, low-cost spatial framework for computerised land 
records systems such as Bhoomi in Karnataka.  

In some states such as Maharashtra and Gujarat the City Survey system covers a 
reasonable proportion of urban properties and is being maintained. In these states 
the existing City Survey Plans could be digitised to create index maps in urban 
areas. These maps will also need to be updated for subdivisions and extended to 
cover the expanding urban areas. 

The resultant index maps will not fully implement the cadastral concept, but the 
information: 

 will provide a major initial implementation to support many of the topological 
applications listed earlier in this paper; 

 will help identify the areas where additional surveys and fill-in work is 
necessary and thus help prioritise any re-survey effort; and 

 can be implemented with relatively low investment. 

The index maps are indices to the field measurements recorded in the tippan records 
in rural areas and plane table records in urban areas. This base survey information 
in many cases is sufficient for initial title issue under the a registration system. The 
information will however need to be upgraded but this could perhaps best be 
undertaken on a transaction basis (along the lines of the recent requirement in 
Karnataka for a sketch map to be submitted with each request for mutation). If any 
owner wishes to have their land parcel boundaries located more precisely they may 
pay the cost of a more detailed survey. 

4.7 Resurvey 

The cost of a full re-survey will vary depending on the approach and technology 
adopted. International experience suggests that the cost of the survey and 
adjudication of rights ranges from US$10/parcel to over US$100/parcel. Given the 
number of parcels in India the cost of a re-survey using traditional techniques will 
result in a significant number.  

The land records system in Andhra Pradesh has degraded over the past few 
decades with several fundamental changes in administration of the records. These 
records were computerised but the computerised system has not been put into 
operation. Andhra Pradesh therefore is faced with the need to undertake substantial 
re-survey effort. In Andhra Pradesh it has been estimated that a re-survey of the full 
state using the traditional approach with new technology would cost Rs 720 cr (about 
US165 million) and require 60,000 person years effort. This cost was deemed too 
expensive and the Revenue Department in presently implementing a pilot re-survey 
in Nizamabad District using digital orthophotomaps as a map base, supplemented 
with DGPS and ETS survey. It is anticipated that about 80% of the rural boundaries 
will be identified on the photomaps. 
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Substantial survey work will be required in urban areas. Techniques using 
orthophotomaps and ground survey will need to be developed to undertake these 
surveys. Some options are discussed in the next section of this paper. 

5. Use of Modern Technological Developments for On-Line 
Maintenance of Land Records 

To enable Indian states to maximise the benefits of modern technological 
developments, rules and possibly legislation need to written so as to permit its 
introduction. Although the principles of good survey and mapping practice are age-
less and should be retained in rules and manuals governing modern survey 
procedures, many of the current rules specify particular technologies that were 
current a hundred years ago. Ideally, rules should be “technology independent”. 
Similarly, there needs to be some careful thought into what now constitutes 
appropriate spatial accuracy for various situations (eg CBD commercial, residential 
urban, peri-urban, village, rural, urban cadastral mapping, rural cadastral mapping). 
Rules and manuals need to incorporate standards for critical quality aspects such as 
spatial accuracy and the maximum distance of a new survey to a survey control 
mark that accommodates each of those situations so that there are a series of 
appropriate standards. 

Another important consideration before modern technological developments are 
introduced is the need to review procedures so examine if current procedures can be 
streamlined and also to identify where in the process the new technology can be 
best used. Revised procedure documentation, staff training and possibly technical 
and professional educational courses are likely to require changes before the 
technology is introduced. 

Internationally, recent introductions of new technology particularly in the demarcation 
and digitisation of land boundaries have highlighted the advisability of organisational 
change and a tighter focus of the roles of government registration and cadastral 
surveying and mapping agencies on the setting of standards and validating that 
those standards have been met. Often this has resulted in greater involvement of the 
private sector in cadastral surveying and mapping. 

The following list identifies potentially appropriate new technologies. It must be 
stressed that to ensure these technologies are in fact relevant to Indian states and to 
ensure their implementation is appropriate and the benefits are maximised, the 
preliminary analysis into what constitutes appropriate rules, standards, procedures 
and organisational form and focus must be completed. 

5.1 Aerial Photography 

Orthorectified Aerial Photography can be a useful tool in the demarcation and 
digitization of land boundaries. However, it is rarely sufficient in its own right and 
other survey and mapping methods need to be used to complete the task. The 
recent micro-pilot in Shadnagar Mandal of Andhra Pradesh trialled the use of 
orthophotos and compared it results achieved with electronic total stations. 
Comparisons between results showed that 33% of line measurements agreed within 
permissible limits; 52% revealed 2-3 metre differences and the remaining lines 
differed because of human errors (in fixing the boundaries in either the use of 
orthophotos and the total station). Most of this latter category could probably be 
reduced with improved training in both methods of measurement. Internationally, 
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orthophotography is a well recognised alternative method of determining land 
boundaries.  

Orthophotos are bested suited where there are existing physical boundaries and a 
method of “general” boundaries. However, they can also assist when there are some 
physical boundaries or identifiable features from which there is a known distance 
relationship to the boundary and where there is a system of “Fixed” boundaries. In 
such cases, other forms of measurement must augment orthophotos. 

Advantages 

 Can cover large areas very quickly 

Disadvantages 

 (in most cases) needs to be augmented with other methods 

 Lengthy process to initiate and acquire new aerial photography 

 Significant funding required 

 Boundary information is only up-to-date on the date of the photography 

5.2 High Resolution Satellite Imagery 

Maximum resolution of 0.6 metres (Quickbird) mean that only limited boundary detail 
can be captured in many urban situations. However, it does provide a level of detail 
that is appropriate for the demarcation and digitisation of most rural cadastral 
boundaries. 

As for orthophotos, the use of high-res satellite imagery would need to be 
augmented by other survey and mapping methods where boundaries are not clear 
on images (insufficient detail or detail obscured by overhanging vegetation or 
structures). 

Advantages  

 Can cover large areas very quickly 

 Can be acquired quite quickly 

Disadvantages 

 (in most cases) needs to be augmented with other methods 

 Special funding required (approx US$35 / square kilometre min order 25 
square kilometres) 

 Boundary information is only up-to-date on the date of the imagery 

5.3 Electronic Total Station 

Total stations allow both traversing and fixing of boundary positions and buildings by 
radiation (from traverse marks) to be completed more quickly than theodolite and 
band and plane tabling methods. Observations can also be stored in a data recorder 
thus making the observation data readily transferable into survey calculation 
software applications and GIS cadastral mapping applications. Care must still be 
taken to ensure that both bearing and coordinate misclose errors are correctly 
treated (usually in a survey calculation software application) before final boundary 
positions (coordinates) or dimensions and areas are calculated and included in a 
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lodged cadastral survey plan (or cadastral survey dataset) and then used for 
cadastral mapping. 

Advantages  

 Allows in the field determined boundary positions to be quickly captured 

Disadvantages 

 Significant capital investment required 

 Intervisibility of traverse marks and visibility of boundary marks from traverse 
marks is a significant constraint 

 Training in appropriate use (for cadastral surveys) of total stations required 

 Effectiveness often constrained by form of ground monumentation (large 
stone monuments) used 

5.4 Roving GPS 

A roving GPS receiver is typically used in conjunction with a base station GPS 
located on a known control mark in the vicinity of the area under survey. Intervisibility 
is not an issue with this method and connections/positions of boundary marks is 
largely governed by the speed the surveyor with the roving mobile station can move 
from boundary point to boundary point.  

Advantages  

 Allows in the field determined boundary positions to be very quickly captured 

Disadvantages 

 Very significant capital investment required 

 Horizon visibility is essential and so this method needs to be augmented by 
other methods (possibly by tape measurement only) where there is not 
sufficient horizon visibility for a satisfactory satellite fix 

 Training in appropriate use (for cadastral surveys) of GPS required 

 Effectiveness could be constrained by form of ground monumentation (large 
stone monuments) used 

5.5 Integrated Handheld Mapping Devices4 

Relatively new device being a hand – held combination of known technologies that 
would appear to be capable of providing a spatial accuracy at least equivalent to 
plane table and traverse accuracies achieved by way of the original “Anderson” 
approach. Does not require the same tripod set up setup as total station and so 
could operate in congested and high traffic situation. Where horizon visibility makes 
GPS measurements impossible, the compass, clinometer and laser measurement 
devices could be programmed to operate until a good satellite fix or known control 
point was connected to. Potential for simple map display and so property/parcel map 

                                            
4
 Including within a single handheld device: DGPS (point fixing and base line measurement to GPS 

Base Station), Laser Distance, Clinometer, Compass, (for traverse mode), Data Recorder, Digital 
Camera, Ability to load Customised Applications including GIS 
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could be build up in the field in the same way as is the case with Plane Table. Post 
field processing of data is required to adjust miscloses and to obtain increased 
spatial accuracy with differential GPS. 

This device has not been used in cadastral mapping yet but is increasingly used by 
the military (New Zealand and India), in utility mapping and immediate post disaster 
emergency mapping. To obtain sub metre accuracy this device needs to be used in 
conjunction with a GPS base station to benefit from differential GPS processing. 

Ref - www.surveylab.co.nz  

Advantages  

 Allows in the field determined boundary positions to be very quickly captured 
and potentially displayed in map form in the field 

 Cadastral survey and mapping standards could be incorporated into a special 
customised application 

 Transfer of survey data into a GIS (for cadastral mapping) is standard function 

Disadvantages 

 Untried in cadastral survey and mapping use 

 significant capital investment required 

 special cadastral software application may need to be developed (to 
incorporate cadastral surveying and mapping standards) 

5.6 Web based GIS (Cadastral Mapping) and Land Registration Applications 

A number of jurisdictions are developing Cadastral Mapping and Land Registration 
web-based software applications. In the first instance, this is usually a device to offer 
the public search facilities away from the registration offices. However, it is also 
being used to provide in-house functionality and access from district offices to a 
centralised application and associated database that supports land registration and 
cadastral mapping. An even more advanced application allows for the online 
lodgement of land registration transactions and cadastral map changes by the way of 
internet based transmittal of structured data packages (from private sector 
conveyancing agents and cadastral surveyors) to a centralised processing centre 
including the automation of many of the business rules used to validate the quality of 
the submitted data prior to its registration and incorporation into the official record. 
(ref www.landonline.govt.nz) . 

The principal prerequisites for such an initiative are the digitization of all key land 
records and the availability of reliable internet connections to the identified users of 
these types of service. 

Advantages  

 Can be a cost effective approach to extending services to a wider community 
without all the infrastructure that may have been needed in the past (eg 
dedicated communication lines, additional staffed offices) 

 Can help to ensure jurisdiction wide consistency in approach 

http://www.surveylab.co.nz/
http://www.landonline.govt.nz/
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Disadvantages 

 Reliant on considerable investments to convert key land records into digital 
formats and on a significant application development investment 

 Reliant on potential users having an appropriately configured workstation and 
a good internet connection 

 Reliant on a reasonable degree of computer literacy with potential users. 

5.7 XML (including GML and LandXML) 

Some form of standardisation is important to facilitate efficient digital data flows 
between the different steps involved in land record maintenance, boundary 
demarcation and cadastral mapping and land registration digitisation of key land 
records. In addition to standards to define key quality concerns (such as spatial 
accuracy) which, where-ever possible should be technology independent so as to 
allow future technologies to be adopted without changes to the rules and regulations, 
there is also a need to define the format and structure of data that is transferred from 
one step of the process to the next.  

These definitions similarly should be independent of technology and, in particular, 
not be specified in terms of proprietary formats so as to allow the land registration 
agency the maximum flexibility to make good decisions on the acquisition of new 
technology based on functionality and not historical formats the data may have been 
stored in in the past.  

XML provides a vendor neutral format that is increasingly being adopted across a 
wide range of general applications. In addition to providing a neutral format the 
schemas within XML provide a way to define and validate data files against the 
standard. 

A number of international standards have been developed within the XML 
environment that have a direct bearing on land record maintenance and digital 
cadastral mapping. Two such standards are LandXML (cadastral survey datasets 
including mark information, observation data, and parcel details) and GML primarily 
to do with spatial data held within a GIS.  

Ref www.landxml.org and www.opengis.org 

Advantages  

 Provides for a partially self validating standard that validates instances of 
specialised data against the standard (through XSD schema files) 

 Provides for the exchange of structured data that can be displayed and 
formatted to display in standard forms through the XSLT (transformations) 
files associated with the standard (XSD schema file) 

Disadvantages 

 A considerable data analysis is required (in the context of the data flows 
between different steps of land record maintenance and boundary 
demarcation processes 

 Reduced flexibility over allowable standard formats to be used in land record 
maintenance and boundary demarcation processes 

http://www.landxml.org/

