
 

Seite 1/2 

Geographisches Institut 
Geographische Informationssysteme 
 
 
Dr. Peter Ranacher 
peter.ranacher@geo.uzh.ch 
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Short description 

There are two big databases of the languages of the world: Ethnologue (Eberhard et al. 2021), a 
paywalled publication documenting the language distribution of the world including polygon data, but 
no academic references; and Glottolog (Hammarström et al. 2020), which started out as academic 
bibliography about the languages of the world and their classification, which contains point locations 
for most languages, but no speaker counts or ranges. 
 
For working with world-wide language samples that take into account geography, this situation is deeply 
dissatisfying. The GIS unit has initiated the “Glottography” project to implement a Web-GIS application 
that collects published geographical distributions of languages and presents them in a unified manner. 
Related projects exist for specific parts of the world (Haynie & Gavin 2019; Roose 2021). While the 
challenges in displaying the raw data (which source claims which language is spoken where) are more 
on the technical side, the aggregation and weighing of different sources to display a consensus map is 
an open research topic, which requires various GIS methodology. The following research questions 
stand out and would make good starting points for Master’s theses in GIScience. 
 
What geographic and cultural properties govern the shape of language ranges?  
The region where a language is spoken is often not known precisely (Luebbering 2011; Luebbering et 
al. 2013). Given a rough outline, or point data, on the distribution of a language, can we extract the 
likely actual range of a language? What other information do we need to do this? One particular method 
here are voter models, where individuals adapt their language locally to their neighbors (Burridge 2017; 
Coelho et al. 2021). These kinds of models highlight the importance of coastal patterns and of the 
spatial distribution of populations. However, rivers and mountain ranges can also be important 
geographical features for where a language is spoken. Another obvious driver are historical political 
boundaries (Edwards 2016), which are again likely based on geographical features and (historical) 
population 
densities. Travel effort (Rantanen et al. 2021) seems to be another big driver in more scarcely populated 
regions of the world. There is little systematic work studying how much effect each of these potential 
drivers has on the actual outline of a language range. 
 
How can we derive a helpful consensus from different sources? 
Because ranges are fuzzy and uncertain, sources differ in the ranges they give for an individual 
language. Yet on language maps, ranges are usually given as polygons with explicit boundaries or 
individual point locations. How can we model the uncertainty of language ranges and extract it from a 
set of partly overlapping ranges from different expert maps? And how can we turn our internal model 
of fuzzy language ranges back into a single set of language polygons, to show the “true” language 
range on a map? This research question is related to map crowdsourcing (Budig et al. 2016; 
Montgomery & Stoeckle 2013), but also to other aggregation methods for large-scale maps eg. of 
ecoregions (Dinerstein et al. 2017). 
 
What can we infer language ranges of the past?  
Touching upon the former two research questions, but going further: Can we infer the spatio-temporal 
distribution of languages where we miss data? What expansion processes do languages undergo, and 
how can we use this knowledge to infer the range of a language at some point in the past if we have its 
present range and a past locations? This question may be approached using more detailed data for 
specific regions or time frames; alternatively, it could focus on quite abstract general processes such 
as random walks, which are already used in linguistic phylogeography (Neureiter et al.; Bouckaert et 
al. 2012). 
 
Further research questions are possible, and we will be happy to accommodate your own ideas. We 
have a few less developed directions, related to map generalization (in particular removal of language 
enclaves) for different zoom levels, or multilinguality (both traditional multilinguality, and presence of 
heritage speakers in metropole regions due to modern global migration). We also have topics in 
collaboration with the other GIScience groups, if you want to work on visualizing world-wide language 
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diversity in the web app or on extracting language ranges from text descriptions in sources using 
named entity recognition with a gazetteer. 
Contact 
If you are interested, contact  
− Dr. Peter Ranacher peter.ranacher@geo.uzh.ch  
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