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“Evaluating geo-tagged Twitter Data to analyse Tourist Flows in Styria” 

 
Twitter is a modern social media platform offering voluntary geographic information that can be 

used for different types of research. Within this master thesis a broad selection of analyses was 
implemented in order to confirm the adequacy of Twitter data in the statistical, geospatial and 
semantic aspects. 

 
The study took place on a very fine spatial scale in the state Styria in Austria. Data was acquired 

with Twitterscraper API at a municipality level and the evaluation was performed both at state and at 
a district level. Extracted tweets in the time period from 2008 till the middle of 2018 were stored and 
submitted to an extensive filtering process within NoSQL database MongoDB, since only clean dataset 
of tweets with high relevance to a particular topic can yield solid, objective and resistant results. The 
filtering approach of our research was a combination of automatic and manual determination of 
tourism-related tweets according to their text content. Eighty percent of our dataset was filtered out 
in the filtering process. From the original from 35,234 extracted tweets 6,953 were determined as 
tourism relevant and used for further analyses.  

 
Main implementations in the thesis are spatial-temporal and semantic analyses. Spatial 

distribution and examination of clustering patterns were employed within ArcGIS Software, based on 
Hotspot analysis and the Kernel Density estimation method. Spatial clusters of Twitter data cover the 
traditional tourism-strong municipalities in the north-west (e.g. Bad Aussee and Ramsau am 
Dachstein), the thermal municipalities in the south-east (e.g. Bad Radkersburg, Bad Gleichenberg) and 
also the cities of Graz, Leoben and Bruck an der Mur. Our dataset has proved to have a very similar 
spatial distribution of tourists within the region compared to the official statistics. For evaluation 
purposes, the official statistical data on tourism (Statistik Austria) played a role of ground truth data. 
The final evaluation was based on the correlation of the number of extracted tweets between the years 
from 2008 and 2017 in whole Styria, as well as on district level, considering the yearround 
development, the winter and summer seasons. Statistically significant correlations between our data 
and the reference data confirmed connection between the data and usability of Twitter for further 
research on such a fine spatial scale for tourism purposes. The results are presented in forms of maps, 
tables and graphs.  

 
Sentiment analysis, implemented in Software Orange for data mining, was based on VADER 

methodology. It proved additional value in the Twitter data, since we were able to collect user’s 
opinions about their tourist destinations. Tracking user’s opinions reveals tourist demand and enables 
proper response and supply. As such, a sentiment analysis revealed a very important prospect for the 
use of Twitter data in tourism.  

 
However, we only dealt with a very small dataset of 10 years. In the first 3 years there was a lack 

of Twitter users and consequently a lack of data. Hence, our findings and conclusions have to be taken 
with caution and an awareness that further data collection and research on a larger dataset should 
take place in order to come to more solid conclusions. Still, our research findings may be accepted as 
a very good introduction to the use of Twitter as an alternative for statistical data acquisition for 



tourism purposes and as a very adequate mean for opinion mining. Furthermore, in order to reach 
objective results of high quality, filtering is a crucial part of each research that deals with social media 
data (i.e. Twitter). Therefore also developing a complete machine learning approach for natural 
language processing for extraction of tourism-related tweets should definitely be a part of future 
research.   
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