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ABSTRACT 

In this document I have made a thesis design for the thesis “Land 

Portal as Linked Data”. Using Linked Data, information and 

knowledge can be effectively shared and exposed. Reusing and 

enriching the data will increase the amount of information on the 

Land Portal. Data enrichment will be done by connecting the 

Linked Data of the Land Portal to the Semantic Web. Research 

will be done to see what implementation and technological solu-

tion is most feasible for the Land Portal. To choose between the 

different technological solutions, research will be done to weigh 

the advantages and disadvantages of the different architectures. 
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1. INTRODUCTION 

In this thesis design document I will explain what the Land Portal 

and Linked Data stand for. Then, a problem statement will be 

defined, followed by four research questions. In the next section I 

will give the methods used to approach these research questions. 

Then I will give a description of the expected results, followed by 

some related work. In the final section a proposed timetable will 

be shown. 

 

2.  CONTEXT 

2.1 Land Portal 

The Land Portal (landportal.info), see figure 1, is an easy access, 

easy-to-use platform to share land related information, to monitor 

trends, and identify information gaps to promote effective and 

sustainable land governance. The International Land Coalition 

(ILC) and Landtenure.info are the originators of the Land Portal 

and they chose for an open partnership so other land-related 

organizations can actively engage in the Land Portal development 
[1]. On the Land Portal resources can be acquired in the form of 

News, Documents, Events, Policies and Guidelines, Websites and 

Multimedia. The Land Portal uses the following classes: 

 Related topics, such as Environment, Food Security, 

Forest, Urban land, etc. 

 Areas, such as Asia, Africa, Europe, etc. 

o Sub-Areas 

o Countries 

 Organizations, such as Amnesty International, AFA, 

Actuar, etc. 

 Groups, such as Activists, Journalists and Researchers   

The Land Portal serves participating organizations, governmental 

officials working with land, representatives of civil society organ-

izations, staff of international multilateral organizations, inde-

pendent development practitioners, land professionals, journal-

ists, fieldworkers, academia, policy makers, individuals and 

groups1. The Land Portals main goal is to serve as a platform 

where land related information is shared and can be used for 

several purposes. To increase the knowledge, data and infor-

mation on the Land Portal, Linked Data will be used, the upcom-

ing standard for data sharing.  

 

 

2.2 Linked Data 

According to Bizer et al. (2009) the term Linked Data refers to a 

set of best practices for publishing and connecting structured data 

on the Web. These best practices have been adopted by an  in-

creasing number of data providers over the last three years, lead-

ing to the creation of a global data space containing billions of 

assertions - the Web of Data [1]. The Web of Data is made by 

converting unstructured and semi-structured documents on the 

current web. This is also known as the Semantic Web. Linked 

Data is used to connect data on the Semantic Web using URIs and 

RDF2. Where the classic Web uses HyperText Markup Language, 

the Linked Data uses the RDF format, which stands for Resource 

Description Framework. RDF is used to create links between the 

different sources available on the unstructured web. The RDF 

model has a subject-predicate-object-structure, also known as a 

triple in RDF terminology. The subject describes the resource of 

the triple, the predicate describes the relation between the subject 

and object and the object describes the value of the relation. In the 

RDF  model, the subject, predicate and object are all represented 

by an URI. URI stands for uniform resource identifier. According 

to Berners-Lee (2006) the four rules of Linked Data are [3];  

1. Use URIs as names for things,  

2. Use HTTP URIs so people can look up those names,  

                                                                    

1  http://Landportal.info, (2013) 
2  http://Linkeddata.org, (2013) 

Figure 1. Screenshot LandPortal.info 



 

3. When someone looks up a URI, provide useful informa-

tion, using the standards RDF and SPARQL,  

4. Finally include links to other URIs, so they can discover 

more things.  

The best example of the Linked Data principles, is the Linked 

Open Data Project, or known as the Cloud, see figure 2. The page 

states:” The goal of the W3C SWEO Linking Open Data communi-

ty project is to extend the Web with a data commons by publishing 

various open data sets as RDF on the Web and by setting RDF 

links between data items from different data sources3”.   
 
 

  

 

Now the question is, how difficult is it for a website to publish its 

data into Linked Data. In my thesis I will research the feasibility 

of transforming the data of the Land Portal into Linked Data. 

During my research, a lot of information, study, results, difficul-

ties and conclusions of making Linked Data will be reusable and 

be applicable for other websites and institutions. The dynamics of 

the Web become much more complicated when semantics get 

involved. To overcome these complications and new challenges of 

these rising complex systems, research must be done to see if 

Linked Data has advantages for websites and institutions such as 

the Land Portal and if the implementation is feasible. 

 

3. PROBLEM STATEMENT AND RESEARCH 

QUESTIONS 

So how can we use Linked Data to enrich the data of institutions 

such as the Land Portal, which is poorly connected to external 

data sets? As mentioned before the Land Portal is a platform 

where information should be shared easily. If the data of the Land 

Portal could be transformed into Linked Open Data, it would be 

possible to enrich the data with ontologies, vocabularies, thesauri 

and other datasets. Understanding the advantages of Linked Data 

and the goal of the Land Portal, brings us to the main objective of 

this research: 

What is the feasibility of the publication of the data from Land 

Portal as Linked Data?  

To give answer to this question, four sub questions have been 

formulated. The answers to these four questions will help formu-
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http://www.w3.org/wiki/SweoIG/TaskForces/CommunityProjects/Linking
OpenData, (2013) 

late an answer to the main problem statement. Much research 

must be done, knowing that Linked Data is a relatively new trend. 

Dividing the research question into 4 sub questions, gives more 

structure to the research. The four sub questions: 

1a. What is a good URI schema for the Land Portal? 

1b. What is a good RDF schema for the Land Portal? 

1c. What are valuable enrichments for the Land Portal? 

1d. What is a good architecture/technological solution for the              

Land Portal? 

 

4. METHODOLOGY 

This thesis is a case study, where an analysis will be conducted to 

see if Linked Data is feasible for the Land Portal. Having to deal 

with new techniques, data, people and organizations, different 

opinions, I will keep the use of methods, techniques and proce-

dures open. Every approach has its limitations, so it could be 

possible that different techniques will be used. Trying to work in a 

structured way and answering the four sub questions point wise, 

will bring me closer to the conclusion. The first sub question will 

be answered by creating a URI schema for the data of the Land 

Portal. The second question will be answered by creating a RDF 

schema for the Land Portal. When a RDF-based model and URI 

scheme have been developed of the Land Portal data, there will be 

better insight to which data sets it could be linked, such as 

DBpedia4, Geonames5 and Agrovoc6, giving answer to our third 

sub question.  After the data sets have been chosen, the fourth sub 

question must be answered by choosing the most suitable archi-

tectural model. The size of the data of the Land Portal will 

emerge, and new domains may appear. Choosing a proper tech-

nical solution will need research where the advantages and disad-

vantages of the different models must be weighed against each 

other.  

 

5. EXPECTED RESULTS 

5.1 Creating Linked Data 

The expected results of this research would be; Being able to 

create a RDF-based model and URI scheme for the Land Portal, 

finding other data sets to link to the Land Portal and finding a 

technical solution with the most advantages. If all four sub ques-

tions are met with, the conclusion would be that the publication of 

the data from Land Portal as Linked Data is feasible. This conclu-

sion will be drawn in consultation with my supervisor and contact 

person at the Land Portal. However it would also be nice to help 

Land Portal reach its goals and objectives, as the long-term objec-

tive for the Land Portal is to become the reference point on land 

related information on the internet. So if this project can enrich 

and connect the available data better, and give more reliable and 

updated information, I am certain that the people and organiza-

tions for whom it is made for, will be very pleased with Linked 

Data. 

 

                                                                    

4 http://DBPedia.org, (2013) 

5 http://Geonames.org, (2013) 

6 http://aims.fao.org/standards/agrovoc/linked-open-data, (2013) 

Figure 2. Screenshot Linked Open Data cloud diagram. 

(http://richard.cyganiak.de/2007/10/lod/, (2013)) 

Figure 3. Screenshot AGRIS website http://aims.fao.org 2013 

 

http://richard.cyganiak.de/2007/10/lod/
http://aims.fao.org/


 

5.2  Technical solution 

The Land Portal works with Drupal. There is a new version, Dru-

pal 7, which could work with Linked Data, but this has to be 

tested thoroughly. Many models can be used, but each one of 

them has its limitations and disadvantages. Some data models 

have to be updated separately and some models might cause a lot 

of technical problems. In figure 4 some examples of models are 

displayed. In the first model  the data is stored in a database. By 

extracting, transforming and loading (ETL) the data into a triple 

store, it is possible to make queries on the triples or to import and 

export queries using RDF. In the second model the data is stored 

in a triple store. In this case ETL is not needed and takes away the 

necessity to update the database or triple store when changes in 

the data occur. The third model shows the use of Drupal 7, where 

the data can be stored in a database and being able to deliver a 

markup for the Semantic Web using a new developed RDF-

module. The fourth model displays the use of D2RQ. With D2RQ 

relational databases can be accessed as virtual RDF graphs. The 

D2RQ platform offers RDF-based access to the content of rela-

tional databases without replicating it into an RDF store. The D2R 

Server is a tool to publish the content of relational databases on 

the Semantic Web. “D2R Server uses a customizable D2RQ map-

ping  to map database content into this format, and allows the 

RDF data to be browsed and searched – the two main access 

paradigms to the Semantic Web7.” Research and testing will show 

the advantages and disadvantages of the different technological 

solutions.  

6. RELATED WORK 

Recently AGRIS has created OpenAGRIS8, a new AGRIS Linked 

Open Data model. AGRIS is in an initiative set up by the FAO, 

Food and Agriculture Organization, to share access to agricultural 

science and technological information. AGRIS consists of open 

archives and bibliographical databases obtained from over 100 

participating countries. By using common standards and method-

ologies they promote the exchange of information about agricul-

ture.  OpenAGRIS is a web application that can collect infor-

mation from different web sources to enrich the data already 

available on AGRIS. OpenAGRIS uses AGROVOC, an agricul-

tural thesauri, to interlink with other datasets, such as DBPedia, 

                                                                    

7 http://d2rq.org/ (2013) 

8 http://agris.fao.org/openagris-linked-data 

World Bank, Geopolitical Ontology and FAO fisheries dataset.  

OpenAGRIS will grow into a centralized portal that will aggre-

gate all information the Web knows about a specific topic, re-

search area (in the agricultural sector) or bibliographic reference. 

So OpenAGRIS is an agricultural platform, whereas the Land 

Portal wants to become the  platform where land related infor-

mation is shared and can be used for several purposes. Also the 

Land Portal will use some of the datasets used in OpenAGRIS 

such as DBPedia. So much can be learned and reused from the 

OpenAGRIS project and be of great help in the Land Portal thesis. 

 

 

7. RESEARCH PLAN 

The project will begin 1 March 2013 and the deadline is set on 1 

August 2013. 

Activity Deadline date 

Collecting background information on problem 

statement 

15 March 2013 

RDF-based model and URI Scheme 15 April 2013 

Link other data sets to Land Portal 15 May 2013 

Choose data model for prototype Land Portal 15 June 2013 

Master thesis  15 July 2013 

Figure 4. Examples of architectural/technical solutions 

Land Portal 

 

Figure 5. Screenshot AGRIS website http://aims.fao.org 2013 

 

http://aims.fao.org/
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