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Summary

Diasporic communities and their heritage are vital in shaping cultural diversity in urban
planning and management. However, diasporic heritage management overlooked

cross-geographical networks that constitute cultural significance. This study develops a
workflow to explore diasporic heritage’s spatial and semantic networks. Global social media

data about Chinatowns on Flickr is collected and analysed through Named Entity Recognition,
and Spatial and Semantic Network Analysis. Findings reveal the diasporic flows based on
places frequently recognised as origin and destination of Chinese diasporic heritage, and the
distribution of places, zooming in from worldwide to the Netherlands. Semantic networks in

different Dutch cities are compared.
KEYWORDS: Diasporic heritage, Chinatown, Social media data, Spatial network, Semantic

network

1 Introduction

Cross-cultural migration and diaspora have been a historical phenomenon, and are experiencing
more complex and rapid mobilities in contemporary times (J. Lucassen and L. Lucassen 2009;
Castles 2007). Diasporic heritage is created and maintained by diasporic communities. However,
research on identifying, assessing, and managing diasporic heritage remains limited (Dellios and
Henrich 2020). Although analysis of origin-destination interrelations is indispensable in migration
studies (Shuval 2000), most studies in heritage management overlooked these interrelations (Byrne
2016). Understanding the cross-geographical networks of heritage attributes and diasporic com-
munities is essential for a comprehensive assessment of cultural significance, which also helps to
strengthen the cultural diversity in urban planning and management (Fincher et al. 2014).

Heritage can be understood by how it is shared on social media. The distribution of post geotags can
reflect the places of heritage interests (Ginzarly and Srour 2021; Bai et al. 2023). The entities (e.g.
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nouns, placenames) mentioned in the posts can reference heritage attributes and relevant locations
(Lai 2019; Ginzarly, Pereira Roders, and Teller 2019). For migration-related studies, social media
offers timely and granular data, allowing for immediate and precise analysis (Danchev and Porter
2021).

This study aims to map the diasporic flows and visualise the networks of noun entities based on social
media data. By understanding the cross-geographical characteristics, this study can contribute to
cultural significance assessment of diasporic heritage.

2 Methodology

The process of data collecting, processing, and network analysis is illustrated in Figure 1.
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Figure 1: Workflow of this study with steps of data collection, named entity recognition, and spatial
and semantic analysis
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2.1 Data Collection

A photo-sharing social media platform, Flickr, is used as the data source. Two post datasets are
collected: the global Chinatowns and the Chinese diasporic heritage in the Netherlands.

18,975 posts are exhausted from the Flickr group “Chinatown of the World”1, and 3,632 posts within
the Netherlands’ geographical boundary are collected with keywords. i.e., “(‘china’ + ’town’), ‘ 唐
人街’, ‘Chinese’, ‘Chinese’, (‘chin.’+ ‘ind’), ‘ 中國’, ‘ 中国’ ”.

Photo IDs, geotags (lat, lon, if applicable), and text information (title, description, and hashtags)
are retrieved and translated into English2. Unrelated posts are removed based on user IDs and
keywords.

2.2 Named Entity Recognition to Extract ODR and Noun Entities

BERT NER package3 is used to extract placenames and noun entities. Recognised placenames
are cleaned using GeoNames API. Only placenames with administrational hierarchies are kept4 for
coordinates retrieving. Noise is reduced through deduplication and normalisation.

To map diasporic flows, an ODR network is built on the OD (origin and destination) network
originated from Migration and Transportation studies (Yuhang Gu and Mocnik 2023). Another
category, “places of relevance” (R), is introduced to identify placenames not directly origins or
destinations. The posts are then labelled with the following rule:

1. Placenames inside Chinese original places (i.e., Mainland China, Hong Kong, Macau, and
Taiwan) are labelled “origin” (O).

2. The geotags of the posts are labelled “destination” (D).

3. Placenames outside Chinese original places are labelled “places of relevance” (R).

In addition, exploring the nouns of ethnicities in diasporic heritage posts can expand the ODR
network, and discover the potential stakeholders of local heritage sites. Ethnicities are screened
for each post according to a dataset of ethnicity - nationality (country name) - coordinates in-
fomation5 to roughly trace back other related communities and countries of “origin” (O), and
“relevance”(R).

1This group specifically focuses on documentation and pan-global reflection of all Chinatowns of the World. Strict
selection rules from the group ensure that posts always meet the theme of “Chinatown”. See group description:
https://www.flickr.com/groups/2307218@N24/

2Google Cloud Translate API is used for translation
3A fine-tuned BERT model for Named Entity Recognition: “dslim/bert-base-NER”. See

https://huggingface.co/dslim/bert-base-NER (accessed on 30/12/2024)
4PCLI (country), ADM1 (state/province), PPLA (city), PPLC (country capital), PPLX (district/neighbourhood)
5This dataset merged two open-source datasets: a dataset of worldwide nationality (see

https://github.com/nicolanrizzo/nationalitylist, accessed on 29/12/2024) and a dataset of country coordinates
(see https://github.com/cristiroma/countries, accessed on 29/12/2024). The merged dataset provides the following
structure for matching the country name and the geographic coordinates to the ethnicity, e.g. Chinese: China:
(36.7145744, 103.558192), Americans: USA: (37.66895362, -102.3925645), Singaporean: Singapore: (1.33873261,
103.8332356)
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Noun entity groups are extracted from the posts. The noise is reduced by semantic clustering with
HDBSCAN algorithm.

2.3 Spatial and Semantic Network Analysis

Chinese diasporic heritage’s global and Dutch ODR networks are visualised in ArcGIS. Semantic
networks of noun entities are plotted using Gephi.

In the semantic networks, nodes are weighted by the entity cluster sizes. Edges represent co-
occurrences of cluster groups within individual posts, weighted by the frequency of co-occurrence.
Comparisons among subnetworks of Amsterdam, the Hague, and Rotterdam are made to examine
localised distinctions.

3 Results

3.1 Spatial Network of Diasporic Flows

Three areas have the largest number of Chinatown posts: North America (mainly in Canada and
the USA), Europe (mainly in the UK, Netherlands, France, and Italy), and Southeast Asia (mainly
in Malaysia and Singapore). Chinatowns in Japan and Australia are also hotspots of destinations.
Compared to Chinatowns that are already well-known, like in San Francesco (USA), and Vancouver
(Canada), some Chinatowns with fewer previous studies arouse attention, such as those in Honolulu
(USA), Havana (Cuba), Buenos Aires (Argentina), Ho Chi Minh City (Vietnam), Ipoh (Malaysia),
and Honiara (Solomon Islands). Hotspots of origin are seen in Guangdong and Taiwan. Many OD
links connect Guangdong to Australia, and Taiwan to Japan. A few posts refer to Thailand and
Myanmar as places of relevance, while no destination posts are found in these countries (Figure
2).

In the global dataset, only 7 posts in the Hague and 10 posts in Amsterdam are mentioned from the
Netherlands. However, in the Dutch dataset, more posts are found in destinations like Amsterdam
(727), Rotterdam (465), and the Hague (345). Other hotspots scatter in other cities, such as
Tilburg, Arnhem, Utrecht, Eindhoven, and Groningen. More origins in the Dutch dataset locate in
Shanghai and Hong Kong, and relevant countries like Indonesia, Surinam, Japan and India (Figure
2). Such differences show that the visibilities of Chinese diasporic heritage might vary from global
to national scales.

As shown in the examples (Figure 3), Chinese diasporic heritage ODR networks reveal interre-
lations of cultural significance between the ODR places, such as migration histories, community
interactions, aesthetic and term relations, and changes in time.
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Figure 2: Mapping of diasporic flows and distributions respectively in the global and Dutch datasets.
The points of O, D, and R are plotted in red, blue, and grey. The blue lines represent the OD links,
and the grey lines represent the RD links.
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Figure 3: Examples of the classification of ODR places, respectively from the global and Dutch
datasets
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3.2 Semantic Network of Noun Entities

Heritage attributes (elements of cultural significance needing protection) and interrelations of Chi-
nese diasporic heritage can be partially represented in the semantic networks. “Amsterdam”, “Rot-
terdam” and “Netherlands” are core nodes with high connectivity. Diverse themes are shown in
different cities (Figure 4).

Amsterdam has the largest number of nodes but lower average weights, reflecting multiple dimen-
sions of heritage. Nouns related to tangible attributes are found, such as the streets and areas
“Zeedijk”, “Geldersekade”, “red light (district)”, and the temple “Fo Guang Shan”. By the pla-
cename “Nieuwmarkt”, Amsterdam Chinatown is closely linked to the UNESCO World Heritage
Property6, where a more dense subnetwork shares attributes like “narrow houses”, “seventeen cen-
tury”, and “charming canals”. Rotterdam has more nouns with intangible meanings, like “Kung
Fu”, “Chinese Light Festival”, and “Lion Dancing”. The Hague has the sparsest network. More
nouns are related to public organisations, like “The Hague City Hall”, “Atrium”, and traditional
elements, like “Chinese gates” and “red lanterns” (Figure 5).

6“Seventeenth-century canal ring area of Amsterdam inside the Singelgracht”
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Figure 4: Semantic network of Chinese diasporic heritage in the Netherlands. Nodes with weights
above 13 are displayed.
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(a) Network of Amsterdam

(b) Network of Rotterdam

(c) Network of the Hague

Figure 5: Semantic networks of Chinese diasporic heritage comparing three cities in the Netherlands.
Nodes with weights above 5 are displayed.
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4 Discussion and Conclusions

This study provides a workflow for searching, mapping, and exploring diasporic heritage. The
ODR network potentially represents flows of communities and heritage attributes. This attempt is
promising for understanding the interactions between places of ODR and their impacts on local sites,
challenging the territorialized stereotype of assessing cultural significance. The semantic network
analysis distinguishes subnetworks in different cities, allowing the understanding of relationships
between heritage attributes and places.

While social media data carries inherent risks of subjectivity, User-specific limitation, and noise,
this workflow can be enhanced by engaging traditional qualitative methods and optimising data
processing techniques. Despite these challenges, this study highlights the value of cross-geographical
interrelations and social media data towards more comprehensive heritage identification, and more
democratic urban planning and management.

This workflow can be used to analyse other diasporic communities or heritage shared on social
media7. According to the spatio-temporal characteristics of ODR networks, future research can
distinguish subgroups of diasporic communities, and determine different layers of heritage signifi-
cance. Further statistical analysis and classification based on the semantic networks can also serve
as supplementary data for heritage value assessment.

(word count: 1500)
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