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Land Consolidation and the Guidelines on Land Administration
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This Paper aims to give an overview of the land consolidation procedures in a modern multi-purpose cadastral system and the land administration guidelines of the land consolidation activities.

The National Land Survey of Finland (NLS) introduced a new GIS-based cadastral information system (JAKO Cadastre) in 1998. The JAKO Cadastre is a multi-purpose cadastral system in which the attribute and map data on the cadastral unit are stored in the same database. This means that real property formation, alterations, land consolidation, registration of real properties, ownership and legal rights, real property valuation, and taxation are all combined within one basic cadastral system.

The NLS is a government agency responsible for carrying out land consolidation projects in Finland. At the moment demand for land consolidation services is on the increase. The reasons for this are: 1) the fragmentation of agricultural holdings with their rapid growth, and 2) the promising experience gained in the implementation of the nature conversation or road-safety programs with new kinds of land rearrangements. The main problem in the land consolidation projects has been the long duration of the projects. The JAKO Cadastre consists of applications for providing cadastral information service and conducting legal land surveys. The new tools of the JAKO Land Administration System make it possible to redevelop the land consolidation processes. The paper presents means to expedite and simplify the land consolidation procedures by adapting the process to the JAKO Land Administration System.
The guidelines on good land administration means that the procedures of land consolidation projects must conform to the law and the activity must be transparent. The land consolidation and reallocation processes require clear identification of all landowners and occupiers who will be affected. The decision to carry out land rearrangements must be made widely public so that all those who may be affected can be informed, and the area subject to the land reform must be formally defined. A cadastral plan showing the current state of ownership should be prepared together with a list of all the properties within the proposed development area. Further, for reparcelling the area a map with textual annexes should be produced. The map should show the future layout of parcels in the area, indicating the boundaries and boundary marks for the new parcels and the area of each plot. The textual section should provide complete data on each new land parcel and identify its owner.

Based on the experiences obtained from the renewed land consolidation process and the use of the multi-purpose cadastre in Finland the paper gives recommendations for developing these land administration guidelines in the land consolidation activities. 
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1 The Finnish Land Administration System - JAKO

The National Land Survey of Finland (NLS) introduced a new GIS-based cadastral information system (JAKO Cadastre) in 1998. The JAKO Cadastre is a multi-purpose cadastral system in which the attribute and map data on the cadastral unit are stored in the same database. The JAKO Cadastre consists of applications for providing a cadastral information service and conducting legal land surveys. This means that real property formation, alterations, land consolidation, registration of real properties, ownership and legal rights, real property valuation, and taxation are all combined within one basic cadastral system. The new system also allows an efficient information service with versatile attribute predicates (name, date, area, owner, etc.) and spatial predicates on a map. More than 1000 users working in the 37 units of the 13 District Survey Offices of the NLS are conducting legal land surveys, updating the data, and giving the information service to the customers (Figure 1).
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Figure 1 
Architecture of the JAKO Cadastre

Following the introduction of the JAKO Cadastre the NLS developed new applications using the same platform. The members of the JAKO Land Administration System (the JAKO family) are today:

1. JAKO Cadastre

2. JAKO/Topographic Data System (TDS)

3. JAKO/Market Price Register on Cadastral Units

4. JAKO/Valuation and Land Consolidation (VLC)

5. JAKO/Map Site (serving the Internet users by distributing topographic and cadastral data).

The JAKO/Topographic Data System (TDS) of the NLS is used to produce and maintain a topographic map covering the whole country. The TDS database contains both real-world and cartographic features (Figure 2). The real-world features include, for instance, shore lines, road lines and buildings; the cartographic features include, for instance, tree symbols indicating forest vegetation and legend texts (e.g. school, fire station).

The TDS database contains the following topological levels: 1) road network, 2) railway network, 3) waterway, 4) electricity network, 5) water and gas network, 6) telecommunications network, 7) buildings, 8) terrain, 9) elevation, 10) place names, 11) protected features, and 12) administrative division. Use of the same geographical information system in connection with both topographic and cadastral data produces a variety of synergy benefits for the NLS regarding the users and the usability of the data sets (Figure 2).
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Figure 2
Topographic and Cadastral Data in the same system

The JAKO/Market Price Register. The NLS maintains a real estate market price register on all real estate transactions and other transfers. The register contains the price paid for real estates varying in size and the intended use. The information is based on the notifications on real estate transactions submitted by attesting notaries.

JAKO/Valuation and Land Consolidation (VLC).  The JAKO/VLC application is integrated with the JAKO Land Administration System. This means that all the tools in the JAKO family are also available in land consolidation projects. It is possible to use digital data both in the valuation and planning phases of land consolidation projects. Valuation can be based on the existing cadastral boundaries in the JAKO Cadastre. The topographic database can be used both vector and raster format. Digital orthophotos can be loaded into the system. It is also possible to load data from digital forestry plans that contain information about soil quality and the quantity of timber in forest land.  
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Figure 3 
Digital orthophoto combined with arable land and water features form the Topographic Database

2 Land Consolidation

Land consolidation is a comprehensive reallocation process affecting a rural area consisting of fragment holdings or parts of them, usually for the purpose of agriculture or forestry. In this process it is normal for each holding to be more or less consolidated by exchanging land to form larger plots that are better adapted to their proper use. The area concerned may subsequently be improved in many other ways.

The National Land Survey is a government agency responsible for carrying out land consolidation projects in Finland. Currently, some 30 land consolidation projects involving a total area of 130,000 hectares are being executed. Demand for land consolidation services is on the increase at the moment. Reasons for this are: 

1) the fragmentation of agricultural holdings with their rapid growth,

2) the minimum size of an arable parcel required from economically-sound farming has become larger and 

3) experience gained in implementation of the nature conversation or road-safety programs with new kinds of land rearrangements has been promising. 

The main problems in land consolidation projects have been:

1. the long duration of the projects (the present duration of projects is  8-12 years), and 

2. the fact that little information about the land consolidation plan is available at the beginning of the project when the decision to carry out the project is made. 

3 The guidelines on good land administration and the land consolidation projects

The new tools of the JAKO Land Administration System make it possible to redevelop the land consolidation processes in ways meeting the requirements of the customers.  JAKO/VCL makes it possible to:

· use already available data in digital form (e.g. JAKO cadastral data, TDS data, orthophotos, raster maps, market prices and additional information about forest, buildings, roads and rivers, etc.) in the inventory phase of the land consolidation projects rather than to have to collect all the information in the field;

· draw up an inventory of parcels in a specific area in a very efficient manner and visualize the possible ways of improving the structure of roads, drainage network and the parcels already in a very early phase of the project;

· use available digital data both in the valuation and the planning phases of the land consolidation project;

· handle financial compensation during the planning phase of the projects;

· use automatic tools for designing new boundaries;

· update the data in the JAKO Cadastre once a land consolidation project has been completed.

The completion of the process with the new JAKO tools could probably be significantly shortened compared to the present duration. The cost savings are obvious. This is achieved with no major effect on the final results. Land consolidation of reasonable extent can thus be performed in four to five years. The landowners will possess their new parcels within three years from the land consolidation proceedings (Figure 4).
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Figure 4
The new land consolidation process in Finland

Compared to the present procedure some tasks in the new JAKO/VCL land consolidation procedure have been brought forward or made concurrent, certain tasks have been combined, unnecessary tasks discarded, and the contents of different tasks have been simplified. In addition, the planning and implementation of certain tasks have been transferred from cadastral officers to external organisations.

The planning of the new land consolidation process should follow some principles:

1. The customer comes first. The land consolidation process has to be patterned on the terms of the customers. Special attention has to be paid to shortening the process duration and lowering the costs. When replanning the process the true added value producing parts of the land consolidation process have to be recognised, and the delays, sources of error and unnecessary costs have to be eliminated.

2. The entire process should be patterned as a unit. This means that the replanning of the land consolidation process shall include the tasks related to the project preparation stage, the inventory and planning stage, and the implementation stage. The capital improvement projects carried out in connection with land consolidation, other additional projects, and the support and management processes shall also be considered.

3. No activity should be performed more than once. It must be guaranteed that the information once collected from a land consolidation process is always available in the following stages.  Overlappings in different tasks shall be eliminated by simplifying the process.

4. Work should be done by whoever is in the best position to do it.  The land consolidation project plan must be prepared so that this criterion is realised. In case of valuation and planning the criterion may result in transmitting these tasks to external specialists.

5. The entire process should operate with one database. This will ascertain the transfer of the data from one stage of the process to another with as less modification as possible and without overlapping work.

4 Conclusion
The guidelines on good land administration means that: 

1. The procedures of land consolidation projects must conform to the law and the action must be transparent. 

2. The land consolidation and reallocation processes require clear identification of all landowners and occupiers who will be affected.

3. The decision to carry out land rearrangements must be made widely public so that all those who may be affected can be informed and the area subject to the land reform must be formally defined.

4. A cadastral plan showing the current state of ownership should be prepared together with a list of all the properties within the proposed development area. Further, for reparcelling the area a map with textual annexes should be produced. 

5. The map should show the future layout of parcels in the area, indicating the boundaries and boundary marks for the new parcels and the area of each plot. 

6. The textual section should provide complete data on each new land parcel and identify its owner.

The experiences obtained from the renewed land consolidation process in Finland show that the modern technique provides good possibilities to carry out a system where the integration of various databases can be realised. The integration of map and attribute data into one database gives many advantages. Information service can benefit from all of the features presented by the modern GIS technology. It means that this is a clear channel for developing land administration guidelines in the land consolidation projects. 

A land administration system with multi-purpose cadastre and cadastral maps can form a basis for the land consolidation projects so that these land administration guidelines on good land administration could be realised.
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