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Abstract
Nepalese historical legal documents contain a plethora of valuable information on the history of what is today Nepal. An
empirical study based on such documents enables a deep understanding of religion and ritual, legal practice, rulership, and
many other aspects of the society through time. The aim of the research project ‘Documents on the History of Religion and
Law of Pre-modern Nepal’ is to make accessible a text corpus with 18th to 20th century documents both through cataloging
and digital text editions, building a database called Documenta Nepalica. However, the lack of interoperability with other
resources hampers its seamless integration into broader research contexts. To address this problem, we target the modeling
of the Documenta Nepalica as Linked Data. This paper presents one module of this larger endeavour: It describes a proof of
concept for an ontology for Nepalese toponyms that provides the means to classify toponyms attested in the documents and
to model their entanglement with other toponyms, persons, events, and time. The ontology integrates and extends standard
ontologies and increases interoperability through aligning the ontology individuals to the respective entries of geographic
authority files such as GeoNames. Also, we establish a mapping of the individuals to DBpedia entities.
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1. Introduction
Recent years have witnessed a growing estimation of
modeling language data as resources of the Seman-
tic Web. Linguistic resources in increasing numbers
are converted into Linked Data (LD), a set of standard
practices for representing and interlinking structured
data on the web using Resource Description Frame-
work (RDF). Ontologies of numerous domains pro-
vide the necessary structures to formalize the infor-
mation in the resources and to embed the resources
in a cross-discipline, cross-domain and cross-linguistic
context. We here describe a proof of concept for
the creation of an ontology suitable for the modeling
of Nepalese place names and their entanglement with
other place names, events, persons, and dates. The
ontology, called NEPALPLACES, will be part of a big-
ger vision (LINKEDOPENNEPAL): to build a set of LD
data resources with a text corpus as its focal point. The
text corpus is part of the Documenta Nepalica1 and
comprises texts and documents on the history of re-
ligion and law of pre-modern Nepal. LINKEDOPEN-
NEPAL will further comprise an ontological model
also for person names, and a lexicographic module.
NEPALPLACES is the outcome of a collaboration of do-
main experts of South Asian studies2 and of ontology
engineering.
The Nepalese language is the official language of

1Cf. https://nepalica.hadw-bw.de/nepal/.
All web pages have been accessed 03-17-2022.

2We particularly thank S. Cubelic, M. Grujovska, and
A. Zotter for many fruitful and intense discussions dur-
ing the cooperation, and we also thank M. Bajracharya,
R. Khatiwoda, A. Michaels, and Ch. Zotter for their valuable
input.—Moreover, we would like to give our thanks to the
reviewers for their thorough proofreading and commenting.

Nepal. In a country with 92 (to 124) different lan-
guages (and language varieties, resp.) [in 2001] (Di-
wasa et al., 2007, 10), it is the mother tongue of approx.
45% of the population of >29MM people [in 2021]3,
serving also as a lingua franca (Hutt (1988, 23); van
Driem (2001, 1125–1128; 1130f.; 1142)). It is also
spoken in north-eastern India, Myanmar, and Bhutan
(Riccardi, 2003, 539–541). Through different histori-
cal periods, Nepali has developed a large body of lit-
erary works (Hutt (1988, 71–76); van Driem (2001,
1136f.)), catalyzed also by the legal code from 1854
(the Mulukı̄ Ain, see Khatiwoda et al. (2021)) writ-
ten entirely in Nepali (Riccardi, 2003, 544). Nepali lit-
erature is clearly under-represented in the digital con-
text, in particular with respect to historical language
stages. The aim of NEPALPLACES (⊂ LINKEDOPEN-
NEPAL) is, thus, to not only increase the visibility
and re-usability of the valuable historical Nepali doc-
uments but also to establish interoperability with other
language resources. This is particularly relevant in
the context of South Asian countries and societies that
are historically connected to and share geographic,
cultural, economic, philological and linguistic aspects
with Nepalese society. The challenges of this task lie
in extending existing ontological models, in ambigu-
ities within the data to be modeled, linguistic hurdles,
complex relations between toponyms and connected in-
formation as witnessed by the documents.
The paper is structured as follows: We describe the lin-
guistic resource that provides the data in section 2 and
introduce the paradigm of Linked Data, together with
related work, in section 3. Section 4 shows the steps

3Cf. https://www.worlddata.info/
languages/nepali.php, https://knoema.
de/atlas/Nepal/Bev%C3%B6lkerung.

https://nepalica.hadw-bw.de/nepal/
https://www.worlddata.info/languages/nepali.php
https://www.worlddata.info/languages/nepali.php
https://knoema.de/atlas/Nepal/Bev%C3%B6lkerung
https://knoema.de/atlas/Nepal/Bev%C3%B6lkerung
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from the linguistic resource towards a Semantic Web
resource, with a motivation in section 4.1, the digital
status quo in section 4.2, the development of the on-
tology in section 4.3, and discussions guiding the on-
tology engineering process as well as ongoing work in
section 4.4. We close with a conclusion in section 5.

2. The Linguistic Resource ‘Documenta
Nepalica’

The research project ‘Documents on the History of
Religion and Law of Pre-modern Nepal’ (Heidelberg
Academy of Sciences and Humanities, with research
units in Heidelberg, Germany, and Patan, Nepal) makes
accessible for the first time a corpus of historical texts
from the early Śāha (1769-1846) and Rān. ā (1846-
1951) periods. This rich textual material is held by
the National Archives of Nepal4 and other archives and
collections. It consists of temple documents and ad-
ministrative and legal documents, and it essentially lays
the ground of our knowledge about topics still to a large
extent unexplored: the history of religious institutions
in Nepal, of legal practice in South Asia, the develop-
ments entailed by the formation of the Himalayan state,
such as the restructuring of social institutions, elite cul-
tures, the legitimization and affirmation of rulership,
and the expansion of Hindu rule.5

The project’s research results accessible through the
Documenta Nepalica consist of a comprehensive cat-
alogue of descriptive metadata of the documents
(>65,000 entries) and of scholarly digital text edi-
tions (>450) including English translations, comments,
notes, and facsimiles (published in open access and
partly already with DOIs, in cooperation with Heidel-
berg University Library)6; for an example, see Fig. 1.

The creation of an accompanying, comprehensive bib-
liography and a glossary growing into a future dic-
tionary is also underway. A newly added task is the
identification of named entities within the corpus (per-
son and place names with significant spelling variation)
and their organization within a register. The digital re-
search results are groundbreaking in their contribution
to text-based empirical studies on the history of Nepal.
However, they constitute a typical data silo (Berners-
Lee, 2009), i.e., a valuable resource in the World Wide
Web (WWW) but with limited access to the catalogue
and text editions, not allowing queries beyond the im-
plemented possibilities; the glossary and named entity
register are currently not open to the public, the bibli-
ography only partly. Thus, interoperability with related
resources is not given. To address this problem, we
adopt the paradigm of Linked Data.

4Cf. http://narchives.gov.np/.
5Cf. the project’s website https://www.hadw-bw.

de/Nepal.
6Effective 03-18-2022, cf. https://nepalica.

hadw-bw.de/nepal/.

3. Linked Data
Over the last years, the paradigm of LD (LOD respec-
tively, with the ‘O’ symbolising open access) has de-
veloped into a widespread, powerful means to turn the
heterogeneous, unstructured information of the WWW
into machine-readable, semantically accessible data
(Berners-Lee, 2009; Bizer et al., 2009). As the most
solid grounding of the Semantic Web it provides a set
of best practices for the interlinking of datasets, with
Resource Description Framework (RDF, Cyganiak et
al. (2014)) as a standard data model (Wood et al., 2014,
4–12). RDF represents data in the form of graphs, i.e.,
triples with a source node (a subject), and a target node
(an object), connected trough a directed edge (predi-
cate) pointing from the former to the latter; subject, ob-
ject and predicate are each identified through URIs that
must be accessible via HTTP (the object can also be a
literal described as a string).
There are many advantages to representing linguis-
tic resources as LD, such as structural interoperabil-
ity (through same format and same query language),
conceptual interoperability (through shared vocabular-
ies and ontologies), uniform access (through the use
of standard Web protocols), and resource integration
(linking resources) and federation (cross-resource ac-
cess); cf. Chiarcos et al. (2013).

3.1. Related Work
Given the potential of LOD to create interoperabil-
ity crossing borders of disciplines, content, languages,
original formats and places of publication of resources,
the last decade has witnessed a significant growth in
contributions to the LOD ecosystem. This is also re-
flected by the strong increase of the LOD cloud (Gan-
don et al., 2017, 2) with resources from geography,
life sciences, (political) administration, social media,
etc., showing semantically interconnected information
across all fields.7 Also in linguistics, many proposals
have been made to integrate language resources and
their lexical, semantic, and morpho-syntactic aspects
into the Semantic Web (Declerck et al., 2015; Aguado
de Cea et al., 2016; Jarrar et al., 2019; Bellandi et al.,
2018); for the recent state of the art see Bosque-Gil et
al. (2018) and Cimiano et al. (2020).
Also for the modeling of text editions as LD, we can
build on previous work. Approaches to transform text
editions from XML/TEI (TEI Consortium, 2017) into
RDF have been proposed, e.g., a mapping of TEI
markup to CIDOC CRM (Crofts et al., 2003) in Eide
(2014 2015, 23-38), a formalization of the TEI data
model into an ontology (Ciotti and Tomasi, 2016 2017),
and the integration of RDFa (Herman et al., 2015) into
XML/TEI (Tittel et al., 2018), adapted by Cimiano et
al. (2020, 253-262). All approaches depend on an in-
terpretation of each individual TEI markup; however,
efforts to define a binding mapping of TEI and OntoLex

7Cf. http://lod-cloud.net.

http://narchives.gov.np/
https://www.hadw-bw.de/Nepal
https://www.hadw-bw.de/Nepal
https://nepalica.hadw-bw.de/nepal/
https://nepalica.hadw-bw.de/nepal/
http://lod-cloud.net
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Figure 1: A text edition as part of the Documenta Nepalica (annotated named entities are highlighted in green).

(Cimiano et al., 2016) are underway.8 Textual corpora
have received less attention (Cimiano et al. (2020, 43),
overview ib. 61-87; 89-122).
Some work has been conducted in the field of Nepalese
studies with respect to LD and ontologies. Pokharel
et al. (2014) discuss the use of ontologies for im-
proving the effectiveness of farming in Nepal facili-
tating resources with statistic and administrative data,
and weather, soil and crop growing days information.
The research project “Opportunity Recognition Model
of Nepalese Entrepreneurs” seems to be grounded on
an ontology, as well.9 CRAI10 provides a geographical
thesaurus with information downloadable as RDF, with
a microthesaurus also for Nepal; however, only four
Nepalese place names are recorded. Open Knowledge
Nepal11 is a non-profit organization making Nepal data
openly accessible, providing data-driven services and
education of citizens, government, etc.; even though
RDF is said to be one of the data formats available (see

8Cf. https://github.com/elexis-eu/
tei2ontolex.

9Cf. https://tinyurl.com/24u2vp9d.
10University of Barcelona, Centre de Recur-

sos per a l’Aprenentatge i la Investigació, cf.
https://vocabularis.crai.ub.edu/en/thub/
concept/thub:981058505354306706.

11Cf. https://oknp.org/.

the FAQs), RDF datasets are hard to find; the included
geographical dataset (i) is not available as RDF, and (ii)
focuses on modern administrative boundaries.

4. From the Documenta Nepalica to a
Semantic Web Resource

The overall goal is to model the Documenta Nepal-
ica as LINKEDOPENNEPAL, a set of stand-alone fea-
tures ‘text editions’, ‘person names’, ‘places names’,
and ‘glossary’, yet aligned to a multifaceted Semantic
Web resource.
Adapting the approach described in Tittel et al. (2018),
we give a minimal data sample with RDF data from the
edition of document ID K 0440 000712 that includes a
toponym (we use the English translation for the code
example, the Devanagari transcription of the Nepalese
original is shown in Fig. 2): The gut.hi for the cakrapūjā
[. . . ] 4 ropanı̄s near Deupāt.ham. .13

3

12A royal donation, cf. https://nepalica.
hadw-bw.de/nepal/editions/show/8637.

13For sake of brevity, namespaces are assumed defined the
usual way. For the yet unpublished resource we use the com-
mon <http://example.org>, see also in the following
code examples. We also use the prefixes ‘occ’ (occurrence)
for <http://example.org/K 0440 0007.xml/#>,
‘gloss’ (glossary entry) for <https://nepalica.
hadw-bw.de/nepal/words/viewitem/>, ‘place’

https://github.com/elexis-eu/tei2ontolex
https://github.com/elexis-eu/tei2ontolex
https://tinyurl.com/24u2vp9d
https://vocabularis.crai.ub.edu/en/thub/concept/thub:981058505354306706
https://vocabularis.crai.ub.edu/en/thub/concept/thub:981058505354306706
https://oknp.org/
https://nepalica.hadw-bw.de/nepal/editions/show/8637
https://nepalica.hadw-bw.de/nepal/editions/show/8637
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Figure 2: Text edition of K 0440 0007.

1 The
2 <seg about="occ:210"
4 property="rdfs:seeAlso" resource="gloss:931">
5 <w property="rdfs:label" lemma="gut.ha"
6 type="n.">gut.hı̄</w>
7 <gloss property="skos:definition">endowed lands or
8 other sources of revenue for financing religious
9 and charitable functions</gloss>

10 </seg>
11 for the
12 <seg about="occ:213"
13 property="rdfs:seeAlso" resource="gloss:2002">
14 <w property="rdfs:label" lemma="cakrapūjā"
15 type="n.">cakrapūjā</w>
16 <gloss property="skos:definition">worship in a
17 circle</gloss>
18 </seg> [...] 4
19 <seg about="occ:235"
20 property="rdfs:seeAlso" resource="gloss:2051">
21 <w property="rdfs:label" lemma="ropanı̄"
22 type="n.">ropanı̄s</w>
23 <gloss property="skos:definition">unit of land
24 measurement in the hill region, including the
25 Kathmandu Valley, comprising four murı̄s</gloss>
26 </seg>
27 near
28 <seg about="occ:176" property="rdfs:seeAlso"
29 resource="place:28">
30 <w property="rdfs:label" lemma="Deopatan">
31 Deupāt.ham.</w>
32 </seg>

Listing 1: Data sample from a text edition of the Doc-
umenta Nepalica with XML+RDFa.

For RDF to be Linked Data it must adhere to principles
defined by Berners-Lee (2009), one of which reads:
“When someone looks up a URI, provide useful infor-
mation, using the standards” (called a dereferenceable
URI). The reference to the Deopatan entry (normal-
ized spelling) of the named entities register in l. 28–31
does not meet this condition.14 To enhance the infor-
mation provided and to reach compliance with other
resources, a link to the respective entry in a gazetteer
or an authority file in the domain of geographic refer-
ences can be added. These are, e.g., the Getty The-
saurus of Geographical Names (TGN), GeoNames, the
Virtual International Authority File (VIAF), and the
Gemeinsame Normdatei (GND).15 The city of Kath-
mandu, for example, can be connected to GeoNames

for <.../nepal/ontologies/viewitem/> (Nota
bene: Both resources will be made open access in the course
of 2022).

14Note that this is also true for the references of gut.hi,
cakrapūjā, and ropanı̄ in l. 2; 12; 19 to the entries in the glos-
sary of the Documenta Nepalica.

15Cf. https://www.getty.edu/research/
tools/vocabularies/tgn/, https://
www.geonames.org/, http://viaf.org/,

ID 1283240, GND 4030036-5, TGN 1083294,
and VIAF 158284130.
Also, a mapping to each corresponding DBpedia entity
is established, e.g., for the Trishuli River, http://
dbpedia.org/resource/Trishuli_River,
see List. 3, l. 19.
However, many of the geographic names found in
the Documenta Nepalica (cities, mountains, rivers,
etc.) are not registered by these authority files. The
marginalization of less ‘developed’ countries in global
gazetteers such as GeoNames and TGN with respect
to coverage, balance, and completeness is a known is-
sue (Acheson et al., 2017). Furthermore, field names
for, e.g., a grove, a pasture, a lot, a place related to a
religious site—all playing a potentially important role
for events such as rituals and lawsuits—are, to the best
of our knowledge, not represented. One example is
the Pashupati Aryaghat, a socially important ghat on
the banks of the Bagmati River serving as a crema-
tion ground for the Nepalese nobility (Michaels, 2008,
5f.).16 Also, these authority files focus on present day
toponymy and, hence, their suitability is limited for
the mapping of diachronic changes and historic place
names, such as aforementioned Deopatan, a historic
town in the Kathmandu Valley and now a city quarter
of Kathmandu.
And the problem is more complex: Even with an ex-
isting reference, the information returned when navi-
gating to the entry of an authority file is not in an LD
standard, thus, it is not ‘useful’ in the sense of LD. We
tackle this problem with an ontology for Nepalese to-
ponyms.

4.1. Why an Ontology for Toponyms
The texts of the Documenta Nepalica attest complex
connections of norms, ideas, and rules to places, prac-
tices, persons, castes, and the material world. This
makes them “such exciting material” (Cubelic et al.,
2018, 1) and a key component for understanding the
history of Nepal. However, they have not yet been
sufficiently studied, neither as a self-sustained textual
category, nor as source material for a historiography
of South Asia, nor in relation to other texts, such as
inscriptions, shastric texts, chronicles, belles lettres,
etc. Their content is varied: festivals and rituals of
religious communities, emerging scribal and admin-
istrative elites, court proceedings and litigation, the
development of bureaucratic policies, offices, social
roles, military positions, and state duties, cp. ib. 11–
13. They also give insight into the social and cul-
tural circumstances and forms of slavery in Nepal (and
South Asia) differing significantly from better-studied
African and North American forms, being more fa-
miliar and strongly related to land and landownership

http://www.dnb.de/gnd.
16Attested in numerous documents, e.g., in doc.

RRC 0062 0180, https://nepalica.hadw-bw.
de/nepal/editions/show/47509).

https://www.getty.edu/research/tools/vocabularies/tgn/
https://www.getty.edu/research/tools/vocabularies/tgn/
https://www.geonames.org/
https://www.geonames.org/
http://viaf.org/
http://dbpedia.org/resource/Trishuli_River
http://dbpedia.org/resource/Trishuli_River
http://www.dnb.de/gnd
https://nepalica.hadw-bw.de/nepal/editions/show/47509
https://nepalica.hadw-bw.de/nepal/editions/show/47509
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(Bajracharya and Michaels, 2022, 1f.). All aspects
are entangled with places, and all require a careful
regional contextualisation to enable a deeper under-
standing of Nepalese socio-historical development, es-
pecially considering trans-regional migration patterns
(e.g., of scribal groups) and fluctuating borders with
emerging or perishing kingdoms, cp. Khatiwoda et al.
(2021, 47–56).
Therefore, as a major step towards a LOD transforma-
tion of data from the Documenta Nepalica, we develop
an ontology that will provide the necessary classes and
properties for a modeling of this entanglement. We will
populate the ontology with individuals taken from the
Documenta Nepalica, turning it into a means to create
a bird’s eye view on the interlacing of Nepalese places
with events and personalia through time.

4.2. Digital Status Quo
While the format of the text editions is in XML con-
form with the standard TEI P5 (published online as
HTML) and can thus be utilized for a future automated
transformation into RDF statements, the entries of the
named entities register are formatted using HTML:

1 <p>
2 capital of Nepal, declared capital by
3 <a href="/nepal/ontologies/viewitem/178">

4 Pr.thvı̄nārāyan.a Śāha</a> on 21 March 1770;</p>
5 <p>
6 a district in Central Nepal, part of
7 <a href="/nepal/ontologies/viewitem/651">
8 Bagmati Province</a>
9 </p>

Listing 2: HTML entry for Kathmandu.

The code example shows three aspects that are per-
fectly suited for the current data use but that are short-
comings with respect to automated data processing: (i)
all entries of the register are annotated as undifferen-
tiated hyperlinks: in the example, the person name
Pr.thvı̄nārāyan. a Śāha, a king, and the toponym Bagmati
Province; (ii) the information relevant for the classifica-
tion of the entry is an unstructured string, in this case,
the fact that Kathmandu is both the capital of Nepal
and a district; (iii) the founding date of Nepal’s capital
is not annotated. For the time being, we resolve this by
extracting the information manually.

4.3. Ontology Development
We construct a conceptual model through the
Protégé v5.2.0 desktop version17 which we for-
malize in OWL (Bechhofer et al., 2004), in-
tegrating existing standards for cross-resource
compatibility. As for metadata, this is straightfor-
ward: We use DublinCore properties (creator,
title, issued, description, rights)18 and
VANN (vann:preferredNamespacePrefix,
vann:preferredNamespaceUri).19; the license
is defined as Creative Commons Zero. We also use

17Cf. http://protege.stanford.edu.
18Cf. http://purl.org/dc/terms.
19Cf. https://vocab.org/vann/.

RDF, RDFS (Brickley and Guha, 2014), and the
datatype xsd:dateTime (Fallside and Walmsley,
2004). However, to represent the information in focus,
this does not suffice. Two aspects are crucial: the
establishment of the classes and properties that will
enable (i) a classification of the individuals of the
ontology (e.g.: city of Kathmandu) and (ii) a modeling
of their entanglement with other individuals, i.e.,
toponyms, events, dates, agents, etc. (e.g.: Deopatan
is a historic town in the Kathmandu valley, now part
of the city of Kathmandu). For the first point we are
fortunate to be able to adopt the ontology established
by DBpedia, starting with Place as the hierarchically
highest class and including only classes relevant for
our data.20

The second aspect is more time-consuming. It is
work in progress: The incremental population with
entries from Documenta Nepalica as ontology in-
dividuals leads to repeated revisions of the created
properties (and, to a lesser extent, of classes). At
this point, the properties are as generic as possi-
ble, with specifications focusing on rivers (with ob-
ject properties hasTributary, isTributaryOf,
flowsIntoRiverAt). The property connectsTo
with Place as its domain and Person as its range
facilitates the connection to the person name ontol-
ogy NEPALPEOPLE, see infra. For alternative desig-
nations of a toponym we use the GeoNames property
alternateName.21

We give an example for the river related properties with
the modeling of the Triśūlı̄ river, serialized with Turtle
Syntax (Prud’hommeaux and Carothers, 2014):

1 ### https://example.org/nepalplaces#
2 Trishuli_River
3 :Trishuli_River rdf:type owl:NamedIndividual ,
4 :River ;
5 :flowsIntoRiverAt :Devghat ;
6 :hasTributary :Marsyangdi_River ;
7 :isLocatedIn :Nepal ;
8 :isTributaryOf :Narayani_River ;
9 rdfs:label "Triśūlı̄"@ne ;

10 gn:alternateName "Trisūlagaṅgā"@ne ,
11 "Trisūlı̄ nadı̄"@ne , "Triśūla Gaṅgā"@ne ;
12 rdfs:comment "One of the major tributaries
13 of the Narayani River basin in central
14 Nepal; originates in Tibet as a stream
15 and enters Nepal at Gyirong Town; joins
16 the Narayani River at Devghat."@en ;
17 rdfs:seeAlso <https://nepalica.hadw-bw.de/
18 nepal/ontologies/viewitem/213> ;
19 owl:sameAs dbr:Trishuli_River .

Listing 3: Individual Trı́sūlı̄ river.

Currently, 57 individuals, 76 classes (used 39 times),
seven object properties (used 47 times), and 15 annota-
tion properties are registered in NEPALPLACES.

4.4. Ongoing Work
The ontology development is a joint activity with do-
main experts from the research project’s team resulting

20Cf. http://mappings.dbpedia.org/server/
ontology/classes/#Place.

21https://www.geonames.org/ontology/
documentation.html#alternateName.

http://protege.stanford.edu
http://purl.org/dc/terms
https://vocab.org/vann/
@
@
@
@
@
http://mappings.dbpedia.org/server/ontology/classes/#Place
http://mappings.dbpedia.org/server/ontology/classes/#Place
https://www.geonames.org/ontology/documentation.html#alternateName
https://www.geonames.org/ontology/documentation.html#alternateName
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in and profiting from numerous fruitful discussions, ex-
emplified in the following.

4.4.1. Identification of Shortcomings of the Class
Structure

NEPALPLACES must provide the means to map
Nepalese toponyms to a class. As mentioned above, we
can draw on the DBpedia ontology. However, the DB-
pedia ontology proved to be (i) not fine-grained enough
and (ii) not accurate for the modeling of Nepalese re-
ality and—for that matter—of the reality of the Indian
subcontinent. Thus, we extend it, integrating new sub-
classes into the hierarchy. This is a process driven by
several aspects:

Population with Individuals. The population of
NEPALPLACES with data from the named entities
register from Documenta Nepalica uncovers short-
comings of the class structure in a straightforward
way. E.g., the aforementioned Pashupati Aryaghat
is a ghat and needs to be classified as such in the
ontology. Since this is not possible with the DB-
pedia ontology we introduce Ghat as a sub-class
of ArchitecturalStructure (on the level of
Building), annotated with the comment “A set of
steps leading down to a body of water with a platform
for bathing typically situated at their base”, cf. Fig. 3.
We said already that Pashupati Aryaghat is also used as
a cremation ground with high social significance and
also needs to be mapped to this concept. Thus, we
also introduce CremationGround to the ontology,
where the pre-existing Cemetery “burial ground” is
not accurate. So far, with currently 57 individuals,
twelve classes have been added [effective 03-12-2022].

Figure 3: Newly added class Ghat (Protégé).

Concepts behind Classes. For the classification of
each individual, we closely look at a pre-existing class
that seems suitable at first sight. E.g., for the modeling
of the toponym Bhadrakali, an open air shrine of the
goddess Bhadrakālı̄ east of Tundikhel in Kathmandu,
we turn to the class Shrine, in the DBpedia ontol-
ogy labeled as Engl. “shrine” and placed within the
hierarchy < ReligiousBuilding < Building

< ArchitecturalStructure.22 A closer look at
the concept behind Shrine reveals a problem: Engl.
shrine [< lt. SCRĪNIUM “case or chest for books or
papers”, (von Wartburg, since 1922, 11,337b)] is at-
tested since ca. 1000 (Ælfric of Eynsham) and seems
strongly connected to the Christian Occident, typically
suggesting a container with physical remains of a reli-
giously venerated person, cf. the senses registered by
OED SHRINE n. with sense no1 “A box, coffer [. . . ]”,
no2 “The box [. . . ] in which the relics of a saint are
preserved [. . . ]”, etc., and sense no5a defines a more
generic concept that, however, still refers to an archi-
tectural structure: “A place where worship is offered
or devotions are paid to a saint or deity; a temple,
church”.23 It becomes clear that the class Shrine is
not adequate for a mapping of Nepalese shrines that
are often open-air places of worship. Thus, we include
a generic concept represented by ReligiousSite
that is not related to ArchitecturalStructure,
accompanied by the comment “A natural site where re-
ligious rituals and activities, e.g., prayer and sacrifice,
are carried out.”.
Class and Property Labeling. When defining the
classes and properties, our aim is to include labels in
English, German, and Nepali (alongside English com-
ments). There, we experience a noticeable impact
on the ontology engineering by the translation pro-
cess of the labeling, unveiling shortcomings within the
class structure adopted from DBpedia with respect to
Nepalese reality. E.g., there is no adequate Nepali
term for a monastery in a generic sense: the Nepalese
language differentiates bahāla / vihāra, a Buddhist
monastery, from mat.ha, a monastery of Hindu as-
cetics, and from girjāghara, a Christian monastery.24

This results in adding three sub-classes to the pre-
existing Monastery: MonasteryChristian,
MonasteryBuddhist and MonasteryHindu, cf.
the individual Bhinchẽ Bāhāla as an example:

1 :Bhinche_Bahala rdf:type owl:NamedIndividual ,
2 :MonasteryBuddhist ;
3 :isLocatedIn :Patan ;
4 rdfs:label "Bhinchẽ Bāhāla"@ne ,
5 "Bhim.ks.e Bāhāla"@ne ;
6 rdfs:comment "Buddhist monastery in Patan
7 and the city quarter surrounding it."@en ;
8 rdfs:seeAlso <https://danam.cats.uni-
9 heidelberg.de/report/711b19a4-ec10-

10 11e9-b125-0242ac130002> ,
11 <https://nepalica.hadw-bw.de/nepal/
12 ontologies/viewitem/821> .

Listing 4: The Buddhist monastery Bhinchẽ Bāhāla.

Note the linking (through rdfs:seeAlso, l. 8-10) to
the respective entry in the Nepal Heritage Documenta-
tion Project (NHDP; Heidelberg Centre for Transcul-
tural Studies, Heidelberg University).

22Cf. http://mappings.dbpedia.org/server/
ontology/classes//Shrine.

23Oxford English Dictionary – OED Online. March 2022.
Oxford University Press. www.oed.com.

24This term being rarely used and replaced by Nep. carca
designating the church.

@
@
@
http://mappings.dbpedia.org/server/ontology/classes//Shrine
http://mappings.dbpedia.org/server/ontology/classes//Shrine
www.oed.com
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The examples described reveal a Western-centric cul-
tural bias within the encyclopedic resource of DBpe-
dia. This results in an information imbalance in the
direction of the reality of non-western cultures such as
the Nepalese. This flaw can be counteracted, e.g., by
ontological work such as NEPALPLACES, and we hope
that our efforts foster more endeavors in this regard.

4.4.2. Ambiguity within the Entries of the
Documenta Nepalica

The entries of the named entities register show ambi-
guities that need to be resolved while integrating them
into the ontology. See, e.g., Fig. 4, where the en-
try misses the distinction between the historical dis-
trict of Deukhurı̄ and the valley of Deukhurı̄. The en-
try for the place name of Dang is yet more complex:
“a valley located in the Inner Tarai in midwest Nepal
(north of Deukhurı̄ valley) that was prior to the con-
quest by the Gorkha troops in 1786 divided among
small principalities belonging to the Bāı̄se Rājya: Dang
and Chilli in the valley itself, and Salyan and Phal-
abang in the hills [. . . ]; a district in Western Nepal,
part of the Lumbini Province; until 1961 together
with Deukhurı̄ one of the 32 districts formed in the
Rana period”, https://nepalica.hadw-bw.
de/nepal/ontologies/viewitem/389: The
entry describes both the Dang valley and the Dang
district that, in turn, must be differentiated into a
modern administrative unit and a historic administra-
tive unit of the Rana period. Thus, for the con-
tent of these entries, different instances must be intro-
duced to the ontology (e.g., Deukhuri District
and Deukhuri Valley for the entry Deukhurı̄), ex-
plicitly defined as different individuals. This has so far
been done manually. For future automatic processing,
ways of an automatized information identification and
entity recognition must be evaluated.

4.4.3. Geographical Names Entangled with
Offices and People

The Documenta Nepalica include a great amount of
information on administrative, religious and social of-
fices and roles together with persons holding the of-
fice or role during a particular time and at a particular
place. This empirical information is very valuable for
a nuanced interpretation of responsibilities, dependen-
cies, interacting, and structural developments within
Nepalese society from a diachronic and a spatial per-
spective. To model the manifold relations of a place
presents a challenge to the development of the ontol-
ogy. The following gives an example of such relations:
The Degutalejyū Temple located at the Hanumānd.hokā
palace in Kathmandu is the place of activity of a par-
ticular nagarcı̄, a drummer who is a musician playing
an important social and religious-ritual role. This role
is connected to land endowments for financing the re-
ligious and charitable functions of the nagarcı̄, as wit-
nessed in different documents. One such document is a
royal deed from King Gı̄rvān. ayuddha in Vikram Sam-

vat 1864 (= CE 180725). The deed grants plots of land
(with rice fields, gardens, lots, etc.) to a person called
Bandhuvā Damāı̄ (Badhuvā Nagārci, resp.) for con-
ducting rituals (providing the necessary material, e.g.,
buffalo, goats, cloth, etc.), for the upkeep of two large
religious banners and three long trumpets offered to
Degutalejyū, and, also, for military services.26

Since we want to keep NEPALPLACES focused on to-
ponymy and not populate it with aspects related to an-
throponymy and prosopography, we establish a con-
nection of NEPALPLACES to a sister ontology called
NEPALPEOPLE. This sister ontology models per-
sons within the Documenta Nepalica, including their
proper names, life events and genealogical aspects,
professions, societal roles, and more. In NEPALPEO-
PLE, Bandhuvā Damāı̄ and all other persons with the
same position (of nagarcı̄) are modeled as individ-
uals connected (via a specific NEPALPEOPLE prop-
erty hasPosition) to a position defined through
the class Nagarci; this position is, in turn, enriched
with temporal information and, through a property
hasPlace, with the individual ‘Degutalejyū Temple
in Kathmandu’ of NEPALPLACES.27

4.5. Integration of chronological aspects
The ontology provides classes representing his-
torical concepts: HistoricalPlace, His-
toricalAreaOfAuthority, Historical-
Settlement, and HistoricalDistrict, the
latter classifying, e.g., former districts of the Rana
period until 1961 such as said Deukhurı̄ and Dang
districts. However, these classes do not inform us
about a precise date and, thus, the dimension of time
needs to be integrated: When was, e.g., a district
created, and when did the existence come to an end or
merge into another administrative area? E.g., Tanahun
is a modern district in Western Nepal and part of the
Gandaki Province but it has also been a kingdom, i.e.,
one of the Caubı̄sı̄ Rājya (twenty-four sovereign and
intermittently allied petty kingdoms in South Asia
ruled by the Khas people and unified between 1744
[by Pr.thvı̄nārāyan. a Śāha, king of Gorkha Kingdom,
cp. List. 2] and 1816 to what is now present-day
Nepal (van Driem, 2001, 1107). The Time Ontology
in OWL (Cox and Little, 2020) provides a wide range
of classes, object properties and data types to model
time instances and time spans that are of particular
interest for Nepalese temporal entities entangled
with toponyms: Alongside the Gregorian calendar as
standard time, one can define alternative calendars
through the property time:hasTRS with the object
being, e.g., a DBpedia entry. The following example

25The Nepalese documents show different calendars:
Vikram Samvat (VS), Shaka Era (ŚS), and Nepal Sambat
(NS); when not further specified, we use CE (Commen Era).

26Document DNA 0013 0031, https://nepalica.
hadw-bw.de/nepal/editions/show/794.

27Details of NEPALPEOPLE are not subject of this paper.

https://nepalica.hadw-bw.de/nepal/ontologies/viewitem/389
https://nepalica.hadw-bw.de/nepal/ontologies/viewitem/389
https://nepalica.hadw-bw.de/nepal/editions/show/794
https://nepalica.hadw-bw.de/nepal/editions/show/794
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Figure 4: Deukhurı̄ in the named entities register of the Documenta Nepalica.

shows how to model the CE date (lines 1–3) and the
VS date (lines 5–9) of the same event, i.e., the building
of a shelter (nep. pāt. ı̄) in a specific place, that is, in
Kayatā Hiti (Kathmandu):

1 :Building_Kayatahiti_Pati_Gregorian
2 rdf:type time:DateTimeDescription ;
3 time:year "1796"ˆˆxsd:gYear .
4

5 :Building_Kayatahiti_Pati_VS
6 rdf:type time:GeneralDateTimeDescription ;
7 time:hasTRS
8 <https://dbpedia.org/page/Vikram_Samvat> ;
9 time:year "1852"ˆˆtime:generalYear .

Listing 5: Inclusion of VS calendar with Time Ontol-
ogy in OWL.

Including the Gregorian calendar parallel to the histori-
cal Nepalese calendar (VS in the given example) is im-
portant for aligning the dates with standard CE time
and, thus, creating a common ground with temporal in-
formation of other resources. However, to access the
data one still needs to focus on an explicit date. There-
fore, we want to evaluate how to define historical pe-
riods based on the evidence in the Documenta Nepal-
ica (backed by related research) and how to make them
interoperable with PeriodO. PeriodO is a gazetteer of
historical periods, initially designed for European an-
tiquity (Rabinowitz et al., 2016).28 Its aim is to make
concepts of periods explicit through a spatio-temporal
definition based on an authoritative source. This adds
new, finegrained concepts to globally agreed-upon con-
cepts. The ‘19th century’ is one such concept. Much
like the temporal borders of the ‘Renaissance’ differ
depending on space, the 19th century also proves to
be a dynamic notion: Based on its aspects of ‘moder-
nity’ brought “through massive scientific and techno-
logical changes, industrialisation, overseas exploration,
nationalism, new forms of administration and new me-
dia” (Cubelic et al., 2018, 1), the term of the ‘Nepalese
long 19th century’ has become an authoritative notion
of a period for Nepal, cf. Osterhammel (2011, 87–
88), Michaels (2018), Zotter (2018). Hence, it could
be integrated into PeriodO. Through such periods, his-
torical geographical concepts such as former kingdoms

28Cf. https://perio.do/en/.

and areas of rulership can be made comparable and in-
teroperable with other places, be they chronologically
congruent, previous, subsequent, or overlapping.
In this context, it needs to be discussed (i) when to con-
sider a place as historical and (ii) how to classify it.
Would the evidence of a continuous, legal administra-
tive succession decide on the classification as an area
of authority (cf. the hierarchy in Fig. 5)? For instance,
is Punjab under Maharaja Ranjit Singh, the ‘Lion
of Punjab’, a HistoricalAreaOfAuthority, a
Country to be classified as ‘historical’, or even a
HistoricalPlace?

Figure 5: Historical concepts of NEPALPLACES.

5. Conclusion
NEPALPLACES presents the first step towards the cre-
ation of LINKEDOPENNEPAL. It shows very promis-
ing results but still is a work in progress: By incre-
mentally populating the ontology with all the toponyms
registered in the Documenta Nepalica text corpus, the
ability of NEPALPLACES to facilitate modeling of all
relevant information will be put to the test. This is a
process that will most likely necessitate repeatedly re-
visiting its structure. To populate NEPALPLACES in an
exhaustive way is, thus, a task that cannot easily be in-
tegrated into the research project’s time frame and work
flow. Therefore, we consider executing this task either
in the form of a satellite or, more likely, a follow-up
project.

https://perio.do/en/
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