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Summary: An investigation into the difficulties facing researchers attempting to geocode data 
derived from social networking sites for analysis is presented. A number of issues are identified 
including the lack of any inherent scale in either the socially-generated data or the results from a 

geocoder, and the ambiguous nature of place names. A methodology is therefore presented that may 
be followed by the researcher in order to address these issues, and as such improve the quality and 

meaning of spatial analysis that is based upon these data. 
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1. Introduction 
 
It has become common practice in academia, the media and beyond to attempt to derive geospatial 
information from socially-generated data. There are, however, a number of issues with doing so that 
have yet to be addressed fully in the literature. The purpose of this paper is to address these issues, 
and suggest a succinct methodology by which the researcher can geocode their data to the greatest 
effect. 
 
1.1 Twitter 

 
Twitter is an example of a ‘micro-blogging’ site whereby users can publish short texts of up to 140 
characters in length known as ‘tweets’ in order to share information; described by Twitter as “what’s 
happening?” (Phuvipadawat & Murata, 2010). Over time, however, Twitter has become an important 
tool for communication and collaboration, the dissemination of news and even marketing; taking the 
medium far beyond the ‘conversational’ interaction that it was originally intended for. Tweets are 
published using both traditional computers and portable platforms such as mobile phones. 

 
1.2 Geocoding data from Twitter 
 
Geocoding refers to the process of attaching spatial information to data that previously did not have 
it, normally by the comparison of locational identifiers such as place names or postcodes to gazetteer 
databases in order to determine the most likely location. In recent years it has shifted from being an 
expensive specialist process relying on skilled operators (Roongpiboonsopit & Karimi, 2010), to 
being available for free online to the general public (Jung et al. 2011), and has become almost 
commonplace within academia and the media for tweets to be geolocated on a map in order to allow 
the identification of spatial patterns relating to a given topic (Field & O'Brien, 2010). As most tweets 
lack explicit locational information, researchers generally assign coordinates to the textual location 
that the ‘tweeter’ has specified within their Twitter profile using an online geocoding service: either 
commercial, such as the ‘Google Geocoding API’ (Google, 2011) or ‘Yahoo! PlaceFinder’ (Yahoo, 
2011); or open source, such as ‘Nomanitim’ (Open Street Map 2012).  

 
2. Background to Study 



 
The sample dataset used within this study is data collected from Twitter regarding the ‘Royal 
Wedding’ of Prince William and Kate Middleton which took place on Friday 29th April 2011 
(Official Royal Wedding, 2011); with over 1.7 million Tweets collected during the period of a month 
before and after the event. The locations from which these tweets originated are illustrated on the 
map in Figure 1. 
 
 

 
 

Figure 1. ‘First pass’ geocoded locations for the tweets collected within this investigation. The areas upon which the 
data collection focused are illustrated in red. 

 
 

The spatial distribution of the data in Figure 1 is purely indicative, as the geocoding is a ‘first pass’ 
attempt using the Google Maps Geocoding API (Google, 2011) that does not address any of the 
issues in this paper. There are obvious concentrations in the USA and Europe, and a smaller 
concentration in Australia; though it should be noted that these areas represent the areas of search 
that were used to capture Tweets (illustrated by red circles in Figure 1), and so may not represent the 
complete global distribution of Twitter activity relating to the Royal Wedding. Additionally, as the 
US-based Google Maps Geocoder (Google, 2011) was used to geocode the data displayed here, there 
is likely to be a positive bias towards the USA. 

 
2.1 False hotspots 
 
One of the major issues associated with geocoding socially-generated data is that of scale; whereby 
there is no implicit scale associated with either the data returned from a geocoder (Whitsel, 2008), or 
the textual representation of location given in a Twitter users profile. ‘Scale’ in this sense refers to a 
general indication of the ‘level of detail’ attained by the data returned from the geocoder, and not a 
specific numeric scale as would be found on a map. In the event that no normalisation work is 
performed upon the data returned, it is likely that false ‘hotspots’ will tend to form at the centroid of 
administrative areas; appearing as a dense cluster of data-points on the map, but in reality being 
nothing more than an artefact caused by data being viewed at the wrong scale (e.g. a cluster of 
Twitter users who list their location as “UK” should not be compared as like-for-like with a cluster 
of Twitter users who list their location as “LANCASTER”). 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. A density map of ‘first pass’ geocoded tweet locations in the UK. Hotspots are all illustrated in red. A clear 
hotspot is evident over London (A), as well as ‘False hotspots’ at the centroid of the UK (B) and each individual country 

(C-E).  
 
 

For example, the distribution of tweets collected during the Royal Wedding study across the UK 
exhibits two significant ‘hotspots’. One of these is located in London, a major population centre and 
the location of the Royal Wedding itself, the other is located in the Scottish Borders, and does not 
represent a population base of corresponding size. In fact, the reason for this second cluster of data is 
that the geocoding service returns this location as the centroid for the location “UK” OR “UNITED 
KINGDOM”. As such, any Twitter users who list their location as such will be placed in the Scottish 
Borders by the geocoding service, when in reality this is most likely not the case. This is illustrated 
in Figure 2, with the two hotspots clearly visible, along with smaller hotspots at the centres of 
England, Wales and Scotland.  
 
2.2 Place name ambiguity 

 
Geocoding is not a process that will absolutely return a single correct set of coordinates for each 
textual location that it is passed. It is likely that, in many instances, a list of possible location 
‘matches’ will be returned; and merely accepting the first result in the list (although this is usually 
the location that the geocoding service deems the most likely) is not sufficient to prevent bias in the 
data. This problem is particularly prevalent with the use of place names, which are intrinsically 
ambiguous (Longley et al. 2011) (e.g. there are 9 places called ‘WHITCHURCH’ in the Ordnance 
Survey 1:50,000 gazetteer), and this is compounded in informal data such as that found in social 
networking profiles, with ‘vernacular’ or non-official place names often causing problems for 
geocoding services, once again leading to the misleading coordinates being attached to data.  

 
3. Suggested Methodology 
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In order to address the issues raised, a methodology has been developed which is illustrated in Figure 
3 below. 
 

 
 

Figure 3. Flow chart illustrating the proposed methodology to be followed in order to minimise the impact of unknown scale 
and place name ambiguity in analysis of Twitter data. 

 
 
Upon the collection of the data, it should be submitted to a geocoding service, allowing the data to be 
separated into three groups: ‘unique’ (whereby the geocoder returns a single location); ‘ambiguous’ 
(where the geocoder returns several possible locations); and ‘unknown’ (where the geocoder is unable to 
return any locations). Unknown data can be discarded at this stage, whilst unique data will be accepted. 
 
It is then necessary to determine the most likely location for the ambiguous data as it is not sufficient to 
rely on the ranking given by the geocoder, which will generally exhibit geographical bias (e.g. whereby 
locations in the US will receive a higher ranking). Tobler’s ‘First Law of Geography’ states that;  
"Everything is related to everything else, but near things are more related than distant things." (Tobler, 
1970). If this law is applied to the phenomenon of tweeting on a specific topic, one can assume that a 
tweet location is likely to be close to other known tweet locations. A density surface can, therefore, be 
generated based upon the unique locations (Figure 4). Every potential location for each of the 
ambiguous tweets can then be assigned a value representing the density of unique tweets in that area, 
which can be used in order to assess the most likely location. Although it is not possible to define a 
definite ‘correct’ value, increases confidence in the data compared to simply relying upon the ranking 
value assigned by the geocoder. 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 4: Density map of non-ambiguous tweets in the UK (with false hotspots removed). 
 
 
The next step in the process is to determine a suitable scale at which analysis should take place in order 
to avoid the issue of ‘false hotspots’ of data forming at the centroid of administrative areas. The process 
of identifying the scale (level of detail) of each geocoded location is trivial, and the specifics will 
depend upon the format in which the data is returned from the researcher’s chosen geocoder, but the 
principle involves simply identifying each of the ‘address components’ that make up each location, and 
geocoding all of them. A distribution of the greatest level of detail at each of the locations can then be 
created, and used in order to determine the appropriate scale for analysis, with the location found for the 
address component at the selected scale used to locate each tweet. This is a trade-off, as any data at a 
lower level of detail will need to be discarded from the analysis, and any at a greater level of detail will 
need to use a lower level of detail than the best available. A coarser scale will therefore sacrifice detail 
and maximise the amount of data used, whereas a finer scale will sacrifice more data, but allow for a 
more detailed analysis. 
 
Once this process has been completed, the researcher will be left with a ‘normalised’ dataset, which is at 
a specific scale and has a minimised level of ambiguity arising from the use of free-text place names. 
The ‘normalisation’ process of a tweet with a greater level of detail than the selected ‘optimal’ level is 
illustrated in Figure 5. 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Flow diagram illustrating the ‘normalisation’ process of a tweet which has a level of detail greater than the selected 

‘optimal’ scale. 
 

 
4. Discussion and Conclusions 
 
As the use of geocoding services and socially generated data increases in both academia and the media, 
the value of these data as a resource for gauging public interest and opinion will be increasingly 
recognised and exploited, allowing it to influence decision making. The spatial analysis of such data is 
an inevitable and already prevalent extension to this and, as such, standardising data to maximise the 
quality of analysis is vital to ensuring that conclusions are meaningful and representative of true spatial 
patterns. This paper identifies two significant issues that need to be given consideration during this 
process, and suggests a methodology by which the quality of geocoded socially-generated data can be 
increased: both in terms of the removal of bias (by the eradication of scale-related ‘false hotspots’); and 
of a reduction in the ambiguity arising from the use of free-text place names for locating tweet origin.  
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