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Abstract 

Ogun State in Nigeria started implementation in 2012 of their first digital Spatial Data 

Infrastructure (SDI). At its core are new Land Information and Land Administration Systems. A 

new physical survey reference framework, digital document management system and detailed 

household field survey are other components. All are brought together with each other and with 

other Government data holdings through a web portal and desktop tools that are used in dispersed 

locations in Ogun State and across Government departments. All software is Free and Open Source 

(FOSS) or services-based.  

 

Vector data are housed in a PostGIS-enabled database. Spatial data are published via Open 

Geospatial Consortium (OGC) services using Geoserver and GeoWebCache. A custom 

implementation of the 1Map web application provides web-based users with an interactive 

geospatial portal, with search facilities, editing, printing and other functionality.  

 

A QGIS plugin was developed to assist with beacon and parcel capture. Editing takes place 

directly on the SDI database and the results are instantly visible to web portal users. Desktop and 

web users with different roles can thus connect to a central SDI to perform their various roles. Use 

of the SDI is being promoted across other departments.  

 

This paper will cover the implementation in more detail, including the reasons for using FOSS, 

challenges and successes and other aspects of a case study. It will also touch on international 

collaboration (Nigeria-South Africa) and demonstrate how an SDI together with Open Source 

Software and Open Data can support land reform in Africa. 

 

 1. Introduction 

Ogun State in Nigeria prior to 2012 had a completely paper-based land administration system 

consisting of survey diagrams, computation sheets, title deeds and related files. In an effort to 

modernise land management, implement land reform, mitigate corrupt land transaction practices 

and bring efficiency into the government tasks of managing land allocation, purchases, transfer and 

other transactions, the State government started implementation in 2012 of their first digital Spatial 

Data Infrastructure (SDI). At its core are new Land Information and Land Administration Systems. 

A new physical survey reference framework, digital document management system and detailed 
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household field survey are other components. All are brought together with each other and with 

other Government data holdings through a web portal and desktop tools that are used in dispersed 

locations in Ogun State and across Government departments. A workflow system built with Process 

Maker Open Source software is used to guide users through business processes.  

 

It was decided to use FOSS throughout the system for various reasons, including: 

 lower total cost of ownership 

 scalability with minimal cost implications 

 flexibility in terms of multiple tools to choose from 

 developing local and regional skills and capacity, including regional collaboration between 

Nigeria and South Africa 

 The availability and applicability of generic IT and GIS skills 

 

Figure 1. shows Ogun State, in the south-west corner of Nigeria. 
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 2. Data storage 

A PostgreSQL database with the PostGIS spatial extension was established to store all vector 

and attribute data. This includes all the layers required to generate a custom basemap as well as the 

layers found in a typical SDI. These include roads, rivers, towns, administrative boundaries, POIs 

(points of interest), geology, industry, mining and others.  

Raster data are stored in the file system in various formats. These data include orthorectified 

aerial and satellite imagery, DEMs and shaded relief.  

Tools used to prepare and process raster and vector data include PostGIS, QGIS and 

GDAL/OGR. 

 

A custom schema was established to manage cadastral data. Cadastral parcels are constructed 

from surveyed beacons. Beacons are described by chaining distances and bearings from known 

reference beacons. These bearings and distances and the coordinates of the reference beacons have 

to be managed reliably. Once the bearings and distances are captured, beacon coordinates can be 

computed. In Ogun State these are computed on the Minna plane which is in the UTM 31N 

coordinate reference system on the Minna datum.  

 

Once beacon coordinates are computed, beacons can be grouped and ordered to construct 

parcels. The result is conventional point geometries and custom parcel polygon objects constructed  

on the fly in database views.    

 

 

Figure 2. Database schema showing some conventional SDI layers as well as the cadastral 

support tables 
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 3. Data publication and distribution 

 All spatial data are published via Open Geospatial Consortium (OGC) services using Geoserver 

and GeoWebCache. PostGIS, GeoServer and GeoWebCache comprise the OpenGeo Suite and are 

all Free and Open Source Software (FOSS). These web services are available to any authenticated 

client on the network, included desktop GIS users and web applications.  Figure 3 shows some of 

the published layers as they appear in the Geoserver web administration interface.  

 

Figure 3: Screenshot of Geoserver web interface showing some of the layers published via OGC 

web services 

 

 4. User interaction 

A custom implementation of the 1Map web application, which is built with php and GeoExt, 

provides web-based users with a rich, interactive geospatial portal, with search facilities, editing, 

printing and other useful functionality. Figure 4 shows a typical GIS view available in the Ogun 

SDI portal. 

 

Users can search for parcels and schemes by scheme name, parcel number and other key fields. 

Figure 5 shows the search interface and results.  
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Figure 4: Ogun 1Map portal showing layer tree on the right and satellite imagery, cadastral parcels 

and other features in the map 

 

 

Figure 5: Ogun 1Map interface showing search panel with the panel and map showing the result of 

the search 
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 5. Data capture and maintenance 

A QGIS plugin, written in Python, was developed to assist with the rapid and accurate capture of 

beacons and parcels, including bearing and distance (COGO) capture. Editing takes place directly 

on the SDI database and the results are instantly visible to web portal users. Figure 6 shows the 

plugin active in QGIS for capturing beacons. Beacons can be captured as computed coordinates or 

via distances and bearings.  

 

 

Figure 6: Capturing beacons in QGIS 

 

Figure 7 shows beacons being captured by entering bearings and distances. Figure 8 shows the 

plugin being used to construct parcels by choosing beacons in a particular order.  
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Figure 7: The QGIS plugin being used to capture beacons with bearings and distances 

 

 

Figure 8: The QGIS plugin being used to construct parcels from beacons 
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 6. Charting 

Applications for land allocations, transfers and purchases have to go through several approval 

processes, including one called Charting. This requires capturing the proposed parcel and then 

testing it against existing parcels. It validates only if it does not overlap existing parcels, falls within 

an existing scheme and meets several other business rules. The charting application runs in the 

1Map portal and integrates into the overall workflow.  

 

 7. Conclusion 

The project is ongoing. Thousands of parcels have been captured. Many Ogun Survey 

Department staff and temporary contractors have successfully used this suite of tools to capture 

quality data for more than a year, as well as build and maintain a rich, responsive SDI.  

Challenges include integration with the workflow system and document management system, but 

these are more project management than technology related. Probably the biggest challenge is 

power availability and general infrastructure decline in Nigeria, making it difficult to maintain 

consistent service levels.  

 

Probably the most significant advantage at this stage is the government and public having a more 

transparent and accessible cadastre that previously was hidden deep in files and behind bureaucracy.  

 

 

 

 

 

 

 

 

 

 

 


