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Globally, the lack of detailed quality spatial data of informal urban settings, such as                           

slums, is increasingly becoming a concern to both researchers and development agencies                       
[1, 2]. One potential for making spatial data available is through Volunteered Geographic                         
Information which is opening up new possibilities of data production in recent years and                           
facilitating the emergence of several initiatives aimed at “putting the most vulnerable people                         
on the map” [3]. The increasing availability of volunteered and crowdsourced geographic                       
information, in particular OpenStreetMap (OSM), has led to a plethora of scientific studies                         
with emphasis on evaluating the quality of the OSM data. The quality assessment results are                             
usually presented in the form of tables, diagrams, maps and statistics per given area [4, 5].                               
Some recent studies have examined OSM data quality without using any external data; the                           
so called intrinsic approach [4]. In contrast to intrinsic approach, other studies commonly                         
used what is referred to as the extrinsic approach where the OSM data is compared with                               
external datasets such as the UK Ordnance Survey data [6]. In both approaches, the data                             
production processes are often not completely transparent to researchers therefore limiting                     
possibilities for systematic data quality analysis of the processes leading to OSM update. 

This presentation examines OSM data quality at different stages of a participatory                       
mapping process developed as part of an ongoing multi-country research project focused on                         
understanding inequalities in healthcare access of slum residents in the Global South [7].                         
The following research questions are addressed: (1) What is the level of spatial data quality                             
one can expect at different stages of the mapping process leading to final update of the                               
OpenStreetMap database? (2) What are the factors influencing quality? The OSM project                       
provides the entire history containing all edits made by community of mappers. Examining                         
the evolution of the OSM history data could lead to new insights about its quality and                               
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completeness. Due to the complexity, heterogeneity and size of the data, its analysis                         
becomes a challenging endeavour. Therefore, our exploratory method applies a recently                     
developed data analytics framework for spatio-temporal analysis, the ohsome platform [8],                     
which allows us to analyse our study areas at different points in time. The historical data                               
sets analysed are derived from the following stages in the participatory mapping process:                         
before online mapping as stage 1, after online mapping and validation but before                         
ground-truthing as stage 2, and, after ground-truthing as stage 3. The before-and-after                       
estimates at each mapping stage are discussed together with lessons learnt. We thus                         
present initial results from a spatial data quality assessment of the mapping process stages                           
used to map our study areas and update the OSM database. We define completeness                           
differential as the difference in estimates of OSM features at timestamps K and X during the                               
participatory mapping process, where K is the feature estimate at the end of stage 2 and X is                                   
the feature estimate at the end of stage 3 or in percentage terms X divided by K times                                   
hundred.  

Findings show 82% for Azam Basti (Pakistan), 99% for Sasa (Nigeria) and 63% for                           
Korogocho (Kenya). Completeness differentials of buildings show varying differences with                   
stage 3 showing relatively lower estimates than stage 2 for areas with unique rooftop                           
architecture and dense structures. This means that using OSM data after stage 2 in such                             
areas is not desirable; especially for actions such as survey research. However, for areas like                             
Sasa with less dense structures, completeness differential is small and therefore data from                         
stage 2 could be used for both survey research and disaster response operations with less                             
risk. Rooftop architecture has an impact on quality of building completeness, particularly in                         
the case of Azam Basti where the rooftop architecture representation in the satellite imagery                           
made the interpretation of the building footprints difficult. This experience rendered stage 2                         
data for Azam Basti less useful during field work. Our participatory mapping process is                           
reproducible given that the same mapping workflow and open source technologies were                       
used across all the study sites with different local teams. However, the process still requires                             
technical know-how and future work should focus on optimizing the integration of the tools                           
used to make it easier to implement for survey research. 
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