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How to cite 

When you use the datasets or maps, please cite to the following paper: 

Rantanen, T., Tolvanen, H., Roose, M., Ylikoski, J. & Vesakoski, O. “Best practices for spatial language 
data harmonization, sharing and map creation - a case study of the Uralic languages” (submitted 
manuscript). 

The manuscript introduces the whole process from the language data collection, procession and 
visualization until releasing the data and the maps.  

Please include the DOI provided for the Geographical database of the Uralic languages in this release 
in your citation as well. 
 
Overview 

The Geographical database of the Uralic languages consists of past and current distributions of the 
Uralic languages both as the original digital spatial datasets and as finalized maps. The database has 
been collected by the interdisciplinary BEDLAN (Biological Evolution and Diversification of 
LANguages) research team in collaboration with experts of Uralic languages. The work has been 
financed by the University of Turku (UTU–BGG), Kone Foundation (UraLex, AikaSyyni), the Academy 
of Finland (URKO), UiT – The Arctic University of Norway and the University of Oulu, as well as the 
Finno-Ugrian Society. The data have been compiled for the purposes of doing spatial linguistic and 
multidisciplinary research, and to visually present the state-of-the-art knowledge of the Uralic 
languages and their dialects. Geographic distributions are visualized as vector data primarily by 
using polygon objects (speaker areas or language areas), and in some rare cases, by using points. 
Based on the language distributions, coordinates for the languages and their dialects (point 
locations) have also been defined.    
 
Background 

The work began in 2016 when Timo Rantanen started to digitalize spatial information of Uralic 
languages from historical sources such as printed maps and text descriptions as part of the BEDLAN 
project (Outi Vesakoski as PI, https://bedlan.net/). The cartographical digitation work was 
conducted using geographic information systems (GIS), which enable compilation, procession and 
harmonization of the data from different sources. At the beginning, the aim of the project was to 
get locations for the languages to be able to put them on the digital map, and to further be used 
with other historical data. After going through easily accessible historical material, it was obvious 
that collection of precise information covering the whole language family was a demanding task. 
The need of new information concerned both past and current distributions.      

At the same time, a writing process of a new Uralic handbook The Oxford Guide to the Uralic 
Languages (OGUL) (Bakró-Nagy et al., in press) was ongoing. The handbook team had an extensive 
understanding of the Uralic languages. They also had a need for proper language maps, but not the 
possibility to create uniform state-of-the-art maps of Uralic languages themselves. Jussi Ylikoski, 
who was contributing in both projects, realized the potential for mutual benefits, and after 
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negotiations, the collaboration between the projects began offering a great opportunity to acquire 
the most reliable state-of-the-art knowledge of the Uralic languages. 

Previously collected information of past language distributions was utilized in a query, which was 
created for the responsible authors of the handbook’s language chapters. The first step was to 
visualize the different digitized distributions of a particular language on the base map as overlapping 
layers. Then, the authors were asked to give their opinion of the accuracy of original sources and 
language boundaries. Each author’s task was to comment on which of the sources most precisely 
present the traditional distribution, and if any of the sources is inadequate how language area 
should be determined on the map. Present-day information was also queried from the authors in 
the process. As a result, plenty of new information on both past and present distributions were 
received. Then, new information was processed to GIS format. It was stored in the same database 
with previously collected information of the distributions from original sources producing a 
comprehensive collection of spatial language data in a consistent form.    

Finally, the collected datasets were used as a basis for the language map production. Language maps 
were constructed in collaboration with the handbook authors, who also had the possibility to affect 
to the selection of base map features, such as place names, settlements and the physical 
environment (see a detailed explanation in Rantanen et al., in press). The final settings of overall 
layout was chosen by the map team. The created language maps are stored and published in the 
Geographical database of the Uralic languages. The same draft maps were also provided to the 
Oxford Guide to the Uralic Languages, where the maps will be published in 2022.  
 
Contents  

The Geographical database of the Uralic languages includes the geographical distribution of ca 48 
Uralic languages in roughly two time periods: 1) at the beginning of the 20th century – indicating 
approximately the widest known distribution of the Uralic languages, labeled “traditional”, and 2) 
the current distribution, covering approximately the beginning of the 21st century up to the present 
day. For Mator and Kamas, which became extinct in the 19th and 20th centuries, respectively (Dolgix 
1960), the “traditional distribution” refers to the beginning of the 19th century. Other exceptions 
for the traditional time period are Livonian (medieval distribution, ca 1000 AD) and Hungarian 
(indicating ethnicities in 1495).   

The database consists of 1) geospatial datasets (GIS data as polygons and points) and 2) language 
maps (map images as png files). The geospatial datasets are further divided to the a) “original 
distributions” (original published source material) and b) “expert distributions” (state-of-the-art 
distributions modified by experts during this study). The spatial extent for the language maps 
originate from the expert distributions. The coordinates for the languages have been determined 
using expert distributions as a basis as well. 
 
1) Geospatial datasets 

The geospatial datasets (original and expert distributions) are available as shapefiles (.shp) in WGS-
84 coordinate system. The datasets can be opened and processed with GIS software, such as QGIS 
and ArcGIS, as well as other software, which are able to handle spatial data. Each dataset consists 
of spatial information as vector data, either polygons (the usual data type) or points (in few cases). 
The attribute information tied to each polygon and point consists of the FID (feature ID), name of 
the language and dialect, information on the branch particular language belongs to, the time period, 
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original source(s), Glottocode (language ID) and ISO-639-3 (another ID). Additional information is 
given when necessary. 

The datasets cover approximately 48 Uralic languages: South Saami, Ume Saami, Pite Saami, Lule 
Saami, North Saami, Aanaar Saami, Skolt Saami, Kildin Saami, Akkala Saami, Ter Saami, Finnish, 
Meänkieli, Kven, Karelian, Ludic, Veps, Ingrian, Votic, North Estonian, South Estonian, Livonian, 
Erzya, Moksha, Hill Mari, North-Western Mari, Meadow Mari, Eastern Mari, Komi-Zyrian, Komi-
Permyak, Yazva Komi, Udmurt, North Mansi, East Mansi, West Mansi, South Mansi, North Khanty, 
East Khanty, South Khanty, Hungarian, Tundra Nenets, Forest Nenets, Tundra Enets, Forest Enets, 
Nganasan, Northern Selkup, Tomsk region Selkup, Kamas and Mator. In addition, the datasets 
include varying amount of dialectal distribution information for these languages. There are 1–8 
traditional and 0–2 current distributions available for each language, compiled initially from 
published sources and secondarily updated and improved by experts in these languages. The total 
number of datasets is 226.   

The database follows a hierarchical structure presenting both the individual branches of the family 
(e.g. Saami, Finnic, Samoyedic), the individual languages within those branches (e.g. Finnic: Finnish, 
Karelian, Veps), and some dialectal divisions within individual languages (e.g. Finnish: Southwestern, 
Tavastian, Southern Ostrobothnian, Mid- and Northern Ostrobothnian, Far-Northern, Savonian, 
Southeastern). The hierarchical structure of these languages takes no position on how to 
taxonomically position the (uncontroversial) branches within the family or individual languages 
within the branches they belong to. 

Some research purposes benefit from single exact coordinate locations for languages and dialects. 
Therefore, in addition to the primary language and dialect distribution data presented as areas 
(polygons), one coordinate pair (X and Y coordinate) was assigned to indicate the location of each 
Uralic language and dialect as precisely as possible. The new expert distributions in polygon format 
formed a basis for the language coordinate determination. The determination of the coordinate 
locations is complicated, because one point seldom can present the location of a language 
unequivocally. Here coordinates have been defined using following rules: 

- the point must be within the polygon 
- in cases where the distributions have been depicted with several polygons, the expected 

main polygon has been chosen to overlap with a coordinate point 
- in sparsely populated regions, the population clusters have a bigger value in the 

determination of the point location 
- the points cannot be located over the big lakes or rivers  

 
2) Language maps 

The database contains 45 color maps of Uralic languages. The maps are based on the geospatial 
datasets of the expert distributions, and they are divided into the following categories:  

I) an overall map of the whole language families (2 maps)  
II) maps for the uncontroversial main branches of Uralic (9 maps)  
III) individual language maps (34 maps)  

In some cases, past and present distributions are shown as their own layers on the map, but 
sometimes there are separate panels for the time periods. The amount of different languages and 
dialects varies remarkably between the maps, and the layout of each map has been customized 
independently. To achieve visually clear and easily comprehensible illustrations, the areas of 
overlapping languages are not shown.  
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Base maps (background data) consist of land area, sea, lakes, rivers, topographical information, 
settlements, administrative borders and place names. All the base maps are in vector format, 
including the datasets from Natural Earth and DIVA-GIS. Multi-Directional Hillshade used in whole 
language family maps is from the ESRI archives. The settlements and some environmental features 
were selected in collaboration with the language experts. Place names’ ortography was verified by 
the experts.      
 
Data release 

The datasets are released under Creative Commons Attribution 4.0. The updates for the data can 
be done in the forthcoming version releases. The authors welcome all contributions for future 
versions.  
 
   
Information to ease the usage of data 
 
Folder structure 

The ´Geographical database of the Uralic languages´ is divided to two main folders: ‘Geospatial 
datasets´ and ´Language maps´.     

´Geospatial datasets´ is the main folder for all GIS data. The actual datasets have been divided to 
the subfolders of ´Language distributions´ (the primary data) and ´Language coordinates´ (the 
supplementary data).  

´Language distributions´ folder further contains subfolders of ´Original distributions´ and ´Expert 
distributions´ with a separate metadata description (Metadata_original_distributions.xslx and 
Metadata_expert_distributions.xslx).        

´Original distributions´ folder includes the geographical distributions collected and digitized from 
the original published studies. Each file covers one language from one source, and the files have 
been divided to the language branch subfolders (´Saami´, ´Finnic´, etc.). In addition, the original 
sources which have distributions for the whole branch (or numerous languages within one branch) 
are further merged to their own files. These files are in subfolders named as branch name_merge, 
for example ´Finnic_merge´. 

´Expert distributions´ folder includes the new information of Uralic languages compiled during this 
work in collaboration with language experts. A subfolder ´Languages´ contains the most detailed 
information collected from individual language-wise approaches. A subfolder ´Language 
branches_no overlap´ have the same information, but the datasets include whole branches in one 
file. Importantly, the data stored in this folder have been processed: spatial overlap of the separate 
languages and language branches have been eliminated. These datasets therefore are excellent for 
example for whole language family visualizations. 

´Language coordinates´ is a separate folder for the point data created using polygon distributions. 
The folder contains geographical coordinates for the Uralic languages and their dialects (one 
coordinate pair per language variant) as .shp, .xlsx and .csv files (file name: Uralic coordinates). 

Another main folder ´Language maps´ consists of Uralic language maps as .png files. The details of 
the maps are described in the metadata file Map_list.xlsx. 
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Systematic naming through database  

The language names follow the orthographical rules used in The Oxford Guide to the Uralic 
Languages (Bakró-Nagy et al., in press).  

Systematic naming has been used for the geospatial dataset and language map files. In geospatial 
datasets all the names have been created using the following logic: name of the language_time 
period_source/author.shp 

 -> SouthSaami_traditional_Sammallahti.shp (original distributions) 
 -> Udmurt_current_OGUL.shp (expert distributions) 

In the language maps all the names have been based on the following logic: number code space 
name of the language/branch/family_time period (when needed).png 

 -> 1 Saami branch.png 
 -> 1.1 South Saami.png 
 -> 9.1a Nenets_traditional.png  
 -> 9.1b Nenets_current.png 
 
Attribute table column names in geospatial datasets 

The attribute tables have the same structure including for example same columns in the same order 
uniformly. The only exception is Uralic coordinates file, which is separately described below.  
 
Attribute table column titles in the datasets of language distributions: 

FID = feature ID for each object, automatically generated by the software  
Shape = used geometry type, most usually polygon, in some cases point  
Language = name of the language 
Dialect = name of the dialect 
Otherinfo = additional information, can contain more detailed definition for the time period or dialectal 
division, e.g. alternative name for the dialect 
Branch = name of the branch a particular language belongs to 
Timeperiod = overall time period for the distribution, usually ‘traditional’ or ‘current’ 
Sources = Used sources for the distribution, can be published source or new information while it is been 
labeled as p.c. = personal communication  
Glottocode = language ID produced by the Glottolog 
ISO_639_3 = language ID produced by the International Organization for Standardization 

 
Attribute table column titles in the dataset of language coordinates (= Uralic coordinates):  

FID = feature ID for each object, automatically generated by the software  
Shape = used geometry type, in this case point 
LVariant = name of the language variant or dialect  
Language = name of the language 
Branch = name of the branch a particular language belongs to 
Latitude = Y coordinate 
Longitude = X coordinate 
Otherinfo = additional information, an indication when an entire coordinate originates from Glottolog  
Glottocode = language ID produced by the Glottolog  
ISO_639_3 = language ID produced by the International Organization for Standardization 
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Personal communications 

The significant impact of expert(s) have been indicated with personal communication (p.c.) label in 
the sources. Personal communications were used when creating state-of-the-art distributions for 
the languages. In these cases, the received information is often unpublished, and it is implemented 
to the new language distributions in different ways. Following experts have given a personal 
communication:   

Ante Aikio: North Saami 
Svetlana Burkova: Forest Nenets and Tundra Nenets 
Ulla-Maija Forsberg: East Mansi, West and South Mansi 
Riho Grünthal: Karelian, Ludic 
Markus Juutinen: Skolt Saami  
Olga Kazakevich: Northern Selkup and Tomsk region Selkup 
Maja Lisa Kappfjell: South Saami 
Elena Markus: Ingrian, Votic 
Sergej Maksimov: Udmurt 
Tamara Merova: North Mansi, East Mansi, West and South Mansi 
Tat'jana Merova: North Mansi, East Mansi, West and South Mansi 
Peeter Päll: South Estonian 
Eszter Ruttkay-Miklián: North Khanty 
Anneli Sarhimaa: Karelian, Ludic 
Zsófia Schön: East Khanty, South Khanty 
Florian Siegl: Forest Enets and Tundra Enets 
Mária Sipos: North Khanty, South Khanty 
Elena Skribnik: North Mansi, East Mansi, West and South Mansi  
Taarna Valtonen: Aanaar Saami, Skolt Saami 
Jussi Ylikoski: South Saami, Lule Saami, North Saami 
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