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Abstract—The necessity to transfer from the paper-based Dialectological Atlas of the Russian Language, published 30 years ago, to an electronic database is substantiated. This would make the information contained in
the atlas available to a large number of users and ensure on-the-fly information retrieval, isogloss plotting,
and finding dialects with a specified set of properties. It would also be possible to use state-of-the-art analytical tools for dialectological data, including mathematical methods, particularly cluster algorithms and multidimensional scaling, widely used in dialectometric studies in the West.
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Attempts to classify Russian dialects were made by
the Imperial Academy of Sciences as early as the end
of the 19th century. Systematic collection of materials
according to a single program allowed the Moscow
Dialectological Commission to publish An Attempt at a
Dialectological Map of the Russian Language with the
Addition of an Essay on Russian Dialectology in 1915
[1]. In the opinion of linguists of that time, the Russian language was represented by three main dialects:
Great Russian, Little Russian, and Belorussian,
which, in turn, subdivided into smaller groups of subdialects. This concept of the structure of the Russian
language was corrected, and the idea of a Russian dialectological atlas appeared in the 1930s. The data on
Russian subdialects was collected under the supervision of R.I. Avanesov.
The Dialectological Atlas of the Russian Language
(DARL) [2–5] is a product of field and analytical work
of dialectologists of the center of the European part of
Russia (the Soviet Union), which started in 1938 and
was renewed after WWII according to The Program of
Collecting Data for the Compilation of a Dialectological Atlas of the Russian Language [6]. The program
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contained 294 questions that helped acquire information on the phonetics, morphology, and, to a lesser
degree, lexicon and syntax of the subdialect under
study (we use the terms subdialect and dialect as synonyms). The expeditionary task force collected material in more than 4200 settlements on the surveyed territory. Data collection and linguistic analysis took 50
years.
The territory mapped in DARL (Fig. 1) is limited to
the center of the European part of Russia, because
there the Russian language proper started to form after
the disintegration of the Old Russian language union
by the 14th–15th centuries. On the rest of the territory
of Russia, Russian language dialects genealogically
related to the center of the European part prevailed.
The work on the atlas maps has led to the formation
of the Moscow school of linguistic geography, the
principle concept of which is presented in the monograph Problems of the Theory of Linguistic Geography
[7].
The DARL maps (Fig. 2) contain fundamental lingual–geographical information. More accurate and
voluminous data on the geographical representation of
Russian dialects of the center of European Russia do
not exist.
THE GOALS OF CREATING A DATABASE
OF RUSSIAN LANGUAGE DIALECTS
Kazan (Volga) Federal University and the Vinogradov Russian Language Institute, RAS, have imple-
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Fig. 1. The territory of the subdialects described in DARL
[8].

mented the project of a computer database of Russian
language dialects, information for which is retrieved
from the DARL paper maps. The database has a relational structure; i.e., the data are represented as a
table: a settlement and a set of values of linguistic features for this settlement. Previously, a similar database
was created for dialects of the Tatar language.
Analysis of the digital maps of individual linguistic
phenomena permits solving several problems. One of
them is the formation of a dialectal area by map layering. This program function is necessary to specify the
boundaries of a dialectal array for working out the
route of an expedition of dialectologists.
The drawback of this method is the complexity of
the map derived. Aligned with internal lacunae, areas
are readable only at the two-layer map level; three or
more layers make it unreadable. To overcome the
1 complexity of the dialectal picture, an isogloss could
be used, i.e., a line on a geographical map that limits
the territory of an individual linguistic phenomenon.
1 However, an isogloss is the result of a cartographic
dialectologist’s analytical work. The linguistic goal of
the project is to present a precise picture of the dialectal landscape of the center of the European part of
Russia for lingual–geographical and field studies of
Russian dialects.
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The second objective is the choice of a settlement
from the DARL list for expeditionary (re)survey. The
technical assignment of a dialectologist who sets out
for an expedition is to collect information from the
atlas to characterize a group of neighboring settlements for further study of the language structure. In
the final variant, the data about a dialect should look
like a list of dialectal features (structural properties)
marked on the atlas maps, i.e., as a minimal linguistic
description of a dialect.
The most important objective of the project is to
grant access to the electronic maps of the dialectological atlas during the educational process. The university course Russian Dialectology cannot do without
map illustrations, and the paper atlas format prohibits
illustrating the geography of a phenomenon under
study using multimedia teaching aids.
Popularization of scientific information about the
organization of the national Russian language in the
context of territorial dialects and exposure to the history of linguistic phenomena, primarily, in the fields of
phonetics and morphology, are impossible without
the DARL maps. They can at last be included into articles on Russian dialectology, history, and ethnography.
DIALECTOMETRY
No less important is the fact that a database of feature values helps in study of the degree of resemblance
of dialects (and languages) using rigorous mathematical methods. In the first place, it is possible to define
the distance between dialects. If whole words belong
to feature values, the most popular is the Levenshtein
edit distance [9], which takes into account the phonetic similarity of words. If feature values are more
abstract, as, for example, in the World Atlas of Language Structures (WALS) [10] and Languages of the
World [11] typological databases, the distance between
two languages is measured by the number of features
that take different values in these languages. Usually,
the number is divided into the total number of features
(normalized). This is the so-called city metrics. The
formula for distance calculation can be more complex
to take into account the degree of similarity of feature
values [12].
After the distance has been determined, a matrix of
distances is built between any two dialects from the
database. Then, various mathematical algorithms can
be applied to the matrix—cluster analysis [13], multidimensional scaling [14], etc.—which help break the
entire multitude of dialects studied into similar
groups. Hierarchical clustering algorithms additionally order the groups of dialects hierarchically. This
approach is used increasingly often in historical linguistics to study the evolution of languages. Monograph [15] gives a detailed overview of the methods
used and the results obtained in this field.
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Fig. 2. A fragment of map 66, DARL, vol. 1 [2].

Mathematical methods help not only build dialect
clusters but also solve many other problems. N.N.
Pshenichnova mentions the following problems that
are topical today: the identification of features that are
most significant in classification for each cluster of
dialects; the clarification of notions such as group of
dialects, transitional dialects, a mixed body of heterogeneous dialects, and a dialectal type; the description of
typicality patterns in each cluster of dialects; and the
description of the structure of the Russian dialectal
area in terms of fuzzy logic [12]. Pshenichnova [27]
suggested solutions to these problems; however, since
the computational power of computers at that time
was insufficient for the use of exact clustering algorithms, approximate algorithms were used instead.
Significant progress has been made in the development of clustering algorithms since then, in particular
those aimed at work with large data arrays, making it
possible to count on the clarification of previously
obtained results.

The creation of a database of dialects, the calculation of distances between them, and the use of clustering algorithms constitute an approach, popular in foreign dialectology in recent years, that has been termed
dialectometry. Dialectometric studies have been done
for the dialects of the Bulgarian [16], Dutch [17], and
other languages. An overview of the current status of
dialectometry was given in [18].
A database described in [16] contained 197 dialects
of the Bulgarian language by 156 features. Concepts
serve as features, and words that verbalize these concepts in specific phonological realizations act as feature values. The database is based on the Archive of
the Ideographic Dialect Dictionary of Bulgarian,
which was created at the University of Sofia in the
1950s under the supervision of S. Stojkov. The Levenshtein metrics is used as distance.
The clustering algorithm of the weighted pair group
method using arithmetic averages (WPGMA) is used
in the Bulgarian database [19]. The algorithm divides
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Fig. 3. A fragment of the attributive database.
The ID column contains the number of the settlement; the
next columns contain the numbers of attributes that correspond to this settlement. On the right is the legend of the
map.

all dialects into two clusters at the upper clustering
level. The traditional classification is given in [20].
Both classifications lead to a similar division of dialects, but the difference is still very substantial. This
yields additional material for the study of intermediate dialects and for the clarification of the boundary.
What are the reasons for such differences between
the traditional and quantitative classifications? First of
all, a difference is possible in the initial data. The database of Bulgarian dialects included, for example, only
lexical–phonetic data, while the traditional classification can also use morphological and syntactic information. Adequate comparison is valid only when the
initial data coincide. DARL gives a classification of
dialects built by the traditional method based on features represented in the atlas. Therefore, having built a
database according to DARL and having used the
methods of dialectometry, it is possible to compare
adequately the results of the traditional and quantitative classifications. Moreover, humans are unable to
keep in mind and take into account simultaneously
multiple data: the values of 156 features for Bulgarian
and 4400 features for Russian. Eventually, the classification is built on a small number of features that are
viewed as the most important. Thus, the division of
Bulgarian dialects into western and eastern was based
on a single feature: the variants of realization of the
2 Bulgarian phoneme *ě (jat). Unfortunately, the
importance of features is usually not revealed in a clear
numerical form. The methods of cluster analysis make
it possible to calculate automatically the coefficients of
feature importance. Further on, they can become the
subject of analysis and clarification for dialectologists.
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Thus, the use of traditional and quantitative methods
contributes to the clarification of classifications and a
clearer understanding of the structure of the dialectal
and feature areas.
A CARTOGRAPHIC DATABASE
As was noted above, the main objective of linguistic
geography is to study the dependence of linguistic
phenomena on their territorial distribution. An electronic database of the dialectological atlas of any language is natural to build so that it includes both the
cartographic part that stores information about settlements and the attributive one that contains data about
the distribution of linguistic features by selected settlements.
The cartographic part includes data about reference settlements where information is collected, their
geographical coordinates, administrative subordination, and additional information on history and ethnography, as well as on the national and quantitative
composition of the inhabitants.
The cartographic part of the electronic database
requires the exact location of each settlement on the
map. Unfortunately, appendices to an atlas usually
contain only the names of surveyed settlements and
information on their administrative subordination
without their geographical coordinates. The problem
is that the maps of dialectological atlases published in
the 1950s and 1980s represented schematic maps on
which each settlement was plotted approximately (for
the atlases of the Tatar [21, 22], Bashkir [23], and
Udmurt languages [24]) or was not plotted at all (for
DARL [2–5]). Hardline censorship on publishing
such information existed in the country at that time; in
addition, the technical capabilities of publishing
houses, as a rule, left much to be desired.
The conversion of the atlas into an electronic
form requires reconstruction of the list of settlements with an indication of their geographical coordinates. The list cannot be compiled by simple revision of current maps. Some settlements ceased to
exist; others changed their names or administrative
subordination. Several settlements have the same
name even within one administrative district, for
example, Volkovo is encountered 117 times in the
Bank of Cities database (http://www.bankgorodov.ru/):
ten times in Tver oblast and nine times in Moscow
oblast. It is clear that the exact location of a settlement is a fairly difficult task. Moreover, projects
implemented on Russian territory are characterized
by very voluminous lists of reference settlements.
For example, the list for DARL has 4206 names, and
that for the atlas of Tatar popular dialects, 1031 dialects, which is explained by the vast territories of
dialect distribution and significant migratory processes that occurred there.
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Electronic databases, compared with their book
analogs, have greater opportunities to represent information on settlements in which questionnaires are
conducted. Such databases may be seen as distributed if
links are provided to information stored on various
Internet resources (e.g., http://www.bankgorodov.ru/,
https://ru.wikipedia.org/,
http://wikimapia.org/).
The links may indicate historical, ethnographical, and
linguistic materials in various databases and be of
interest for researchers in certain dialects and languages. A very good resource on the history and ethnography of Bryansk oblast is located on the web site
http://www.kray32.ru; some interesting facts about
settlements of Arkhangel’sk oblast can be found at
http://www.russia29.ru/; and those of Vladimir
oblast, at http://vladimirskaya-rus.ru/. It is clear that
the creation of such resources is a troublesome business, associated with large expenses, but dialectological atlases can largely justify these processes.
AN ATTRIBUTIVE DATABASE
The main stage of creating a database is the correlation of feature values represented in DARL with each
settlement. In most cases, feature values in dialectological maps are linked to settlements; however, this is
different in DARL: it only has areas drawn with the
same feature.
We have developed and implemented a transformation of graphic paper maps into a database format.
Each DARL map is processed separately; at the first
stage, it is scanned; at the second stage, it is linked to
a contemporary digital map of Russia. In addition, a
problem arises for the reason that projections used to
create the DARL maps are not described anywhere
and are different for different maps. A special computer method, based on the identification of a DARL
map and maps of several contemporary settlements
(reference points), transforms DARL maps. Then, a
standard algorithm of projection conversion is used,
and later on it is possible to impose a DARL map on a
contemporary map without distortions. Then, the
boundaries of oblasts with the same feature values are
transferred in a semiautomatic mode using the EasyTrace software package (http://www.easytrace.com).
A set of code values that corresponds to the feature
values from the map legend is assigned to each oblast,
after which an attributive database of settlements is
formed, containing information about all features
assigned to this settlement in all maps.
A fragment of an attributive database is given in
Fig. 3. At present, the creation of a database for the
first DARL issue (phonetics) has been completed [2].
Later on, it is planned to convert the remaining DARL
issues into the database format; however, since phonetic features are described only in the first issue, the
database can already be used for phonetic studies of

Russian dialects. The databases created and other
materials are published on the project site, the implementation of which will create a technological basis
for deeper study of Russian dialects, as well as their
classification and evolution.
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Translated by B. Alekseev

SPELL: 1. isogloss, 2. jat; ПЕРЕВОД РИСУНКОВ
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