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Abstract

This paper gives a brief overview of the ongoing process with quality improvement of the Cadastral Information in Sweden. Furthermore it describes the implemented methods and the problems that have occurred during the process.
The paper begins with an outline of the Swedish Cadastral System and its relevant register and cadastral index map.

Introduction

General Facts about Sweden

Sweden is a long country in northern Europe. It stretches from approximately 55 degree N in the south to 69 degree N in the north. In size Sweden is comparable with Iraq or Morocco, and in Europe with Spain. 

Examples of countries that have approximately the same population as Sweden – about 9 million – are Bulgaria and Zimbabwe. The majority of the population lives in the southern and central part due to topography, climate and historical reasons. 
Extending over 1500 kilometres, the southern Sweden is mainly agricultural land. The central part of Sweden is diverse with forest and the northern part is characterised by forest and mountains.

Administratively the country consists of 21 counties, divides into 290 municipalities.  There is a proposal under discussion to minimize the counties to six or eight unions.
Private persons, companies, organisations, municipalities or the state own all land. There are more than 3, 9 million real property units in the Swedish Real Property Register.
Aim and structure of this paper

The aim of this paper is to present a brief introduction to the Swedish Real Property Register and how Lantmäteriet (National Land Survey of Sweden) works with quality improvement. At the end an idea about quality improvement issues in the future is given.
The Cadastral History

The cadastral system in Sweden originates from the 16th century, when the king Gustaf Wasa imposed tax on landholders around the country. This early recordings only covered information about possessor and liability to pay tax and was documented in books by the Crown. There was no mapping.

Nation-wide small-scale geometric maps were created in 1628 and later. At that time rural villages were split up into very small parcels. The extensive enclosure movement spread around the country by land consolidation and reallotment during the early 19th century. Much of the basic parcel structure of that time can still be found in the countryside today.
Changes in real property divisions in Sweden are handled by a publicly employed lantmätare, cadastral surveyor.
The Real Property Register
The whole of Sweden is divided into real property units except for the mountain areas and some larger localities where the information is in the process of being built up. The Real Property Register is a description of the cadastral data in text format. Of Sweden’s four millions property units 3,9 are currently included with complete property keys. This means that approximately 98% of the country’s real properties are depicted as closed polygons and linked to the Real Property Register’s centroid coordinate.
The division of the real estate is strictly juridical as it is described in the act for the property origin. All acts are now transferred into a digital archive. The contents of the acts have been arranged in the Real Property Register. The rules about the content in the Register have varied, due to changes in juridical legislation. A large amount of information about the real property units is not in the Register. Lantmäteriet gives support in the creation of an efficient and sustainable use of Sweden’s Real Property Register 
The real property units are accounted for in sixteen divisions. The various division contain particulars of

· Register designation

· Administrative identity

· Former register designation

· Origin

· De-registration

· Address

· Extend, position

· Separated fishery

· Share of joint property unit

· Share of joint facility

· Historic tax liability share

· Measures

· Separated land

· Rights

· Plan, regulations and other information from the plan register

· Other conditions.

The Real Property Register and the Cadastral Index Map, which is the geographic representation of cadastral data, are closely connected. The cadastral index map shall constitute a systematically constructed atlas divides into sheets. The atlas is compiled on the basis of a map or corresponding input material.

Depending on the circumstances, the various sheets of the cadastral index map shall be compiled on one of the following scales: (1:500), 1:1000, 1:2000, 1:5000, 1:20 000, 1:50 000 or 1: 100 000.

The cadastral maps in scale 1:500 – 1:5000 are only for urban areas (prime map). These are based on modern municipal base maps of high standards – 2 or 3 layers. Lantmäteriet has made an agreement with the municipalities in order to access a higher quality of data in the national digital cadastral map, stored in a database in Lantmäteriet.

The cadastral maps in rural areas are in scale 1:20000, 1: 10000 and 1: 5000. These are made with a new generation of Land use maps, based on orthophoto (instead of rectified aerial photos). They are also in 2 or 3 layers.

The Cadastral Index Map has quality-marking of single features about source of data and geometrical accuracy.
The first edition of the Digital Cadastral Information System was completed in 2005. 

The Real Property Register and the Cadastral Index Map are both public for reading. Clients, who want the data itself in order to use it in their own systems, have to make an agreement with Lantmäteriverket and pay for the distribution.
The main goals of quality improvement

The Real Property Register and the Cadastral Index Map have been established during different legislations and with different qualities. The aim of quality improvement is to
· Enlarge the use 

· Reduce the cost for management

· Complete the contents

 New clients – new demands

During the last years and due to the possibilities created by the rapid development of Lantmäteriet’s IT-system the demands of the system have increased dramatically. Demands on dissemination, from partners and the market but also from the society have pushed the development of dissemination system. The clients want to have a complete and correct information system but the Real Property Register and the Cadastral Index Map lack some information and  has not enough standards for users´ requirements.
Definition of Quality

In this context quality is defined as

· Content

· Actuality

· Completeness

· Correctness

· Structure

The work with Quality Improvement

The work with quality improvement is organised in a project with more than 60 persons involved. The project will last for more than three years and will have a cost of more than 10 000 000 Euro. The aim of the project is to decrease the cost of managing the system and to enlarge the applications.

The project consists of four subprojects:

· Geometry Improvement of Real Property Information in urban areas
· Real Property Pattern – complete and correct representation

· Rights – complete and correct representation

· Development of methods for geometry improvement of the Real Property information in rural areas

Geometry Improvement in urban Areas

Data in the Cadastral Index Map originates from many sources. Examples of origin of data are land use maps in rural areas, large scale index maps of small villages, municipal base maps of high quality in urban areas or from field measurements gathered in updating phase. Both digitised and measured data are used in the different kinds of Cadastral Index Map– though geometrical quality usually is much better in urban areas.

The municipalities’ data can be in small-scale local coordinates systems, and the data can be of quite different geometrical quality.

The ongoing project has a special activity for incorporating the municipalities’ data into the national system. For this purpose a new User Interface, an Information Model in GML, developed in 2000 is being used. To ensure that the received data are correct, numerous controls are run automatically before the data are saved in the database. These controls are for example control of the geometry and structure and a comparison to the information in the Real Property Register.
Complete and correct representation of Real Property Pattern

In this subproject obvious typing errors are corrected. Special attention is given to settled and other valuable areas.
Errors in geometry like undershoot or overshoots will be corrected.

Properties that exist in the Real Property Register but not in the Cadastral Index Map and vice versa will be investigated and corrected. This check can be done half-automatically with a comparison of the database of the Real Property Register and the database of the Cadastral Index Map. 
Correct and complete representation of Rights
In this subproject the Cadastral Index Map is completed with easements registered after 1972. Another task is to investigate and register unregistered joint facilities. These two activities require a large amount of research and are not possible to implement for the whole Real Property Register, since there is a lack of easements and joint facilities. This complement is only performed in areas that are considered valuable.
Development of Methods

Attention has been given in order to get a better and quicker method for geometry improvement in rural areas. The result of the study is a workflow, which starts with a research in the archive. This research will become easier in the future due to the archives ongoing transformation into digital form. If some of the boundary coordinates and their transformations connection to the Swedish system is known, it is possible to transform a large area. Sometimes it is necessarily to make field measurements. The archive research starts in the newer acts, since they are usually of higher quality than older acts. After contracting all boundary points, which are possible to contract, the digitalization starts of the other points from the georeferenced map.
Conclusion
It is easy to create a Real Property Register including a Digital Cadastral Map for the single usage of Property Formation. When new types of clients and new types of demands emerge, it is necessarily to clearify the status of the Cadastral Register. Should it be a metadata base or should it be a complete register? If it is intended to be a complete register, it is hard work and very costly. Who wants to pay for that?
Should the register have the same quality in the whole country? Perhaps is it enough to have a high quality in urban areas with a lower quality in the rural areas?

Before the work of quality improvement begins, it is necessarily to answer these questions. In Sweden, the ongoing project has given us some knowledge but we have not yet decided how we shall work in the future.



