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Introduction
▪ Open Source geospatial data is an easily accessible data available to the public without any 

restrictions. 

▪ OpenStreetMap, OSM project is a part of Open Source Project. Its aim is to create a free digital 

map of the whole world through the engagement of participants across the glove

▪ The information is collected, collated on a central database and distributed in digital form

▪ A Digital Elevation Model (DEM) is a representation of the bare ground surface in 3D  without 

any objects and value of pixel is equal to heights.

 Open source geospatial information cannot be without error due to area coverage, data 

collectors and mode of collection. This study intends to use reference data to analyse the 

quality of OSM and DEM of Katsina town and sunshine quarry site
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MATERIALS AND METHODS 

• Materials 

• Software used and the application 

 ArcGIS version 10.4.1 for data pre-processing and analysis 

 GPS Visualizer for the extraction of SRTM coordinates and heights 

 SPSS for statistical analysis 

• Data used 

 SRTM Digital elevation of sunshine quarry site 

 OSM and Street guide of Katsina Local Government Area 

 0.6 meters resolution image of Katsina metropolis 

 GPS coordinates of sampled locations in sunshine quarry site 



Materials and Methods

• Methods

Data Pre-processing

• OSM was converted to shapefiles file extension.

• The extend of the study area was clipped. 

• The data was projected from GCS to WGS84 Zone 32N. 

• The street guide of the study area was scanned, georeferenced & vectorised

• Street guide was buffered (6 meters buffer zone) 



Materials and Methods

Methods

• Analysis of OSM

• The total length of all selected roads on both maps were computed using 

ArcGIS attribute table tools and the length compared. 

• Intersection analysis was carried out between 6 meters buffer zone and OSM 

roads.

• Identity tool was used to check the attribute information of both the maps to 

compliance. 

• Classification of roads to were analyse using ArcGIS identity tool. 

• Finally, topology was analyse 



Materials and Methods
Methods

Analysis of SRTM Digital elevation

•GPS coordinates were converted to KMZ file extension using ArcGIS software.

•The KMZ file, was uploaded to GPS visualizer online utility.

•The coordinates and heights of the corresponding GPS positions were extracted

by the visualizer and download.

•GeodEval online calculator was used to compute the Geod heights (EGM96) of

each position and converted the same to ellipsoidal heights

•Descriptive Statistic of the heights were computed and compared. Scatter plots

of both the GPS and DEM heights were drawn. Relationship between the heights

was analyse using correlation in SPSS application



Results and Discussion



Table 2 Descriptive statistics SRTM and GPS Heights



Attribute tables 



Results and Discussion

•Positional accuracy – From figure 2 and plate 1 the result of the analysis of positional 

accuracy reveals the roads are within 6 meters butter zones around the digitized roads from the 

street guide map. The average shift distance is 3 meters.  

•Completeness –The total length of Trunk, Primary, Secondary and Tertiary roads (see plate 2)

on both the street guide and OSM are the same (319624 meters)

•Logical consistency – Analysis of connectivity (on figure 3) among the roads revealed 447

dangle (disconnection) and 7551 intersections and 0 overlap

•Attribute accuracy – Comparison between OSM and street guide of Katsina metropolis in 

terms of attribute or name of the roads shows only 37 out of 140 roads on OSM were named 

(see table 3 and 4).  

•Temporal quality – the rate at which the database and geometrical information change with 

time is very slow. These changes were not shown on the map as shown on figure 5 and 6.    



Results and Discussion

• The results of the closeness of SRTM Digital elevation and GPS heights is 

presented in Table 1, 2 and Figure 4. From table 1 the accuracy of SRTM 

compared with GPS is about 90.8%. also figure 4 depicted the graph of GPS and 

SRTM heights, from the graph the relationship two heights are is very strong 

(R2 Linear = 0.825). The standard deviation and standard error of both SRTM 

and GPS on table are closer.

• 𝐺𝑃𝑆𝑟𝑒𝑎𝑑𝑖𝑛𝑔 = 0.71𝐷𝐸𝑀𝑆𝑅𝑇𝑀+ 1400 

• Is the relationship between SRTM DEM and GPS Coordinates 



Conclusion

• OpenStreetMap has a general shift of 3 meters, its 100% complete, only 26% of 

the OSM in Katsina metropolis were identified labelled and it has no topology. 

OSM is good for street guide mapping of an area. It cannot be used for geodetic 

network analysis as there is no connectivity among the nodes and edges of the 

roads. The correlation between SRTM and GPS heights is 90.8%. Descriptive 

statistics indicate the standard deviation, standard error and confidence measure 

of SRTM is closer to GPS heights. SRTM is suitable for terrain analysis of large 

area and preliminary design of engineering structures. This study recommends 

quality analysis of each open source data before use 


