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Abstract

Tracking and predicting migration flows, especially those
arising from unforeseen factors like conflicts and wars, can be
challenging. Digital trace data offer an innovative approach to
track, predict, and assess real-time changes in migration flows
faster than traditional data sources. In this study, we pro-
pose a methodology to use Wikipedia data to determine how
the number of views on Wikipedia pages about cities change
over time due to rising interest, in response to big migration
events. As a case study, we focus on recent mass migration
events caused by the Russian invasion of Ukraine in 2022.
Our results show a correlation between the number of views
on Ukrainian Wikipedia pages dedicated to European capi-
tals and the number of Ukrainian refugees in European coun-
tries. Similarly, we observed a high correlation between the
number of views on Ukrainian Wikipedia pages dedicated to
Polish cities and the number of Ukrainian refugees in Poland.
Our findings reveal opportunities in the use of Wikipedia as a
proxy to study and predict mass migration flows.

Introduction
“At the end of 2022, 108.4 million people worldwide were
forcibly displaced as a result of persecution, conflict, vi-
olence, human rights violations and events seriously dis-
turbing public order”.1 Despite these large numbers, mi-
grants in need of international protection (MNP)2 - refugees,
asylum-seekers, displaced persons, other persons in need of
international protection, and stateless persons are part of a
distinct migrant subgroup often not captured by traditional
data (Robinson 1998).

Tracking migrants in need of international protection is
crucial to ensure their safety and well-being by providing
necessary assistance and protection throughout their journey
and resettlement process. In addition to that, governments
and aid agencies can better plan on how to allocate resources
efficiently based on population movements and needs.

However, migration flows are especially challenging to
track and predict when these migration events happen due to
unforeseen factors like conflicts and wars, resulting in forced
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1https://www.unhcr.org/global-trends
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migration (Cesare et al. 2018; Leurs and Smets 2018; Tjaden
2021). Given the difficulty of measuring migrants in need of
international protection in traditional data recording mecha-
nisms, there is a continuous effort to expand data recording
capabilities.3 Digital trace data propose an alternative data
source to track migrants faster than traditional data sources.
It is also often combined with official statistics to improve
the estimates of migration flows, opening up new avenues
for research and policy development (Leasure et al. 2023;
González-Leonardo et al. 2024; Hsiao et al. 2023).

Digital trace data from Google Trends (Böhme, Gröger,
and Stöhr 2020), Facebook Ads (Spyratos et al. 2018;
Alexander, Polimis, and Zagheni 2019) and LinkedIn
Ads (Zhu, Fritzler, and Orlowski 2018; Perrotta et al. 2022;
Vieira et al. 2022) have been shown as good data sources
to track and predict migration. However, most of the so-
cial media platforms often operate as black boxes, compli-
cating interpretation and reproducibility (Lazer et al. 2014).
Moreover, the trend of restricting or closing APIs by these
platforms has made accessing data increasingly challeng-
ing (Davidson et al. 2023; Lazer et al. 2014). In contrast,
data access to Wikipedia is free of cost and easy to obtain,
which motivates our work to check whether Wikipedia can
be used in the study of migration.

Wikipedia is the largest and most popular free online en-
cyclopedia, aiming to provide equal access to information
about current events and media coverage of a topic world-
wide (Singer et al. 2017). Wikipedia pages are created and
edited by volunteers around the world (Graham and Dittus
2022), and volunteer contributions to Wikipedia can be af-
fected by events in the real world. For instance, the death
of Queen Elizabeth II, on 8 September 2022, and the rapid
reaction of Wikipedia editors to update Wikipedia pages re-
lated to the queen and the Royal family4 is a good example
of how zealous Wikipedia editors are making quick changes
in response to real-world changes.

In this study, we aim to shed light on the relationship be-
tween online sources of information and migration flows.
Due to its nature, forced migration increases the need to ac-
cess information quickly and efficiently. The use of smart-

3https://www.unhcr.org/blogs/statistics-refugee-numbers-
highest-ever/

4https://www.npr.org/2022/09/15/1122943829/wikipedia--
queen-elizabeth-ii-death-deaditors-editors-article



phones connected to the internet is known to help forced
migrants and refugees to access information they need (The
GSM Association 2017; Ulutürk, Uysal, and Varol 2019).
Among many online sources of information, Wikipedia is a
well-known free online source of information. By examining
the association between the number of views on Wikipedia
by language and recent refugee flows, we aim to deter-
mine whether (i) mass migration events affect the number
of views on Wikipedia pages and (ii) the number of views
on Wikipedia pages can be used to track and as a predictor
for mass migration flows.

Our methodology consists of using Wikipedia data to as-
sess how the number of views on Wikipedia pages dedicated
to cities change across time in response to migration events.
As a case study, we focus on a recent migration event – the
Ukrainian refugee crisis in 2022 – caused by the Russian
invasion of Ukraine. We collected the number of views in
Ukrainian (i.e., the official language in Ukraine), Russian,
and English on Wikipedia pages dedicated to European cap-
itals and the most populous cities in Poland, hosting many
Ukrainian refugees.

Overall, we found a strong correlation between the num-
ber of views on Ukrainian Wikipedia pages dedicated to Eu-
ropean capitals and the number of Ukrainian refugees in Eu-
ropean countries. We observed the highest increase in the
number of views on Ukrainian Wikipedia pages dedicated to
Polish cities. There is a high correlation between the number
of views on Ukrainian Wikipedia pages dedicated to Polish
cities and the number of Ukrainian refugees registered in
Polish cities. Additionally, we observed a strong association
between the number of views on Ukrainian Wikipedia dedi-
cated to Polish cities and the number of Ukrainian refugees
crossing the border from Ukraine to Poland, as reported by
the United Nations High Commissioner for Refugees (UN-
HCR). Finally, our results reveal opportunities for the use
of Wikipedia as a proxy to study and track mass migra-
tion flows. We also contribute to the literature on the study
of forced migration and understanding the decision-making
process as well as the space distribution of migrants after
large-scale migration events.

The contribution of this study is considered twofold. First,
we introduce Wikipedia data as a novel source to analyze
mass migration flows, exploiting the increased need for in-
formation and condensed information-seeking patterns. Sec-
ond, we determine the timing of information seeking on
Wikipedia and mass migration events, thus showing how it
can reflect and be used as a tool for tracking and predicting
mass migration flows.

Background
Migration and online sources of information
Information communication technologies, as well as online
sources of information and social media platforms, are pop-
ular tools on which migrants who seek information quickly
and efficiently base their decisions on whether to migrate
and the destinations where to settle (Dekker et al. 2018;
Felton 2015). Studies about Ukrainian refugees reported
that 92% of Ukrainian refugees in Poland have a mobile

phone and 86% have consistent internet connection (Imper-
ative 2022). Furthermore, International Migration Organi-
zation (IOM) reports show that Ukrainian refugees in Ger-
many (International Organization for Migration 2022) and
Romania (International Organization for Migration 2023)
consider social media and the internet as their top sources of
information. On one side, online sources of information help
migrants with their decision-making processes (The GSM
Association 2017; Ulutürk, Uysal, and Varol 2019; Dekker
et al. 2018; Felton 2015). On the other side, the availability
of online search data paved the way for a growing literature
to predict and analyze migration processes (Lin, Cranshaw,
and Counts 2019; Böhme, Gröger, and Stöhr 2020; Golen-
vaux et al. 2020; Avramescu and Wiśniowski 2021; Anas-
tasiadou, Volgin, and Leasure 2024).

Online search engines provide a useful tool to measure
interest in a topic that can be used as a proxy for intention
to move in migration studies. However, there are some lim-
itations involving the use of online search engine data. One
limitation is the availability of various search engines and
the difficulty of comparing online search data from different
sources. While Google is the most popular search engine
worldwide, Bing and Yandex also appear as competitors in
different regions. Each search engine reports online search
interest in its own way, using different parameters and al-
gorithms. These algorithms may create a bias themselves,
for instance, Google Trends provides only a normalized in-
dex for the given place and time and applies an unobservable
threshold that prevents results for very low interest. The lack
of access to logs containing absolute numbers of searches by
Google Trends constitutes a significant shortcoming for de-
tailed comparative research using the most popular search
engine in the world (see Appendix for further comparison
between Google Trends and Wikipedia data).

In contrast, Wikipedia data regarding the number of
views on pages are easily accessible through the API or
via download on the website.5 Previous work has shown
the high correlation between frequently searched keywords
and Wikipedia page views, suggesting that Wikipedia page
views can a source to determining popular global web search
trends (Yoshida et al. 2015). Additionally, Wikipedia is
an interesting complementary data source, especially when
traditional surveillance systems are not available in real
time (Vilain et al. 2017).

Studies using Wikipedia
Wikipedia is the most popular free online encyclopedia
maintained by volunteer experts in some domains (West,
Weber, and Castillo 2012; Agarwal et al. 2020) around the
world (Graham and Dittus 2022; Panciera, Halfaker, and
Terveen 2009). Wikipedia readers can benefit from free ac-
cess to information about current events and media cover-
age of a topic (Singer et al. 2017). For instance, a large per-
centage of Wikipedia users read about entertainment-related
topics (e.g., TV series, movies, and biographies), history,
health, and tech content (Lehmann et al. 2014).

5https://pageviews.wmcloud.org/langviews/



English articles are the most notable considering the
number of collaborative interactions to create and edit
them. However, Wikipedia is available in 288 other ac-
tive languages (Bipat, McDonald, and Zachry 2018). Al-
though many articles are available in many languages,
some concepts are not represented or shared across lan-
guages (Miquel-Ribé and Laniado 2020, 2019). Other top-
ics, such as some historical figures, appear in multiple lan-
guages depending on interactions between cultures (Eom
et al. 2015). The number of edits and the complexity also
vary according to the language. Overall, editors are less
likely to edit complex topics in a second language, except in
English since the level of complexity of English edits is the
same regardless of the primary language of the editor (Kim
et al. 2016). Based on the fact that some specific languages
will be edited more often by editors who spoke the language
as a primary language, our study uses the number of edits
in one language as a proxy for the number of users from a
region where people speak the language living in the city or
country mentioned on the Wikipedia page.

The number of contributions on Wikipedia can also be
affected by events in the real world. For instance, during
COVID-19 mobility restrictions, the number of contribu-
tions to Wikipedia increased (Ruprechter et al. 2021), espe-
cially in languages associated with countries where the most
severe mobility restrictions were implemented (Ribeiro et al.
2020). Twyman, Keegan, and Shaw (2017) showed how
movements such as Black Lives Matter are also quickly re-
ported and updated on Wikipedia. As a result of this process,
Wikipedia works as a repository of knowledge about social
movements as they unfold. In politics, Agarwal et al. (2020)
showed that both edits and readership across Wikipedia
pages dedicated to politicians in the UK are affected during
election times. In finances, Moat et al. (2013) showed that
the number of views on Wikipedia pages sign moves on the
stock market. Finally, in public health, Vilain et al. (2017)
used Wikipedia data to monitor the trends of seasonal dis-
eases in France. In this sense, we believe that Wikipedia can
be considered an interesting and important complementary
data source, especially when traditional surveillance systems
are not available in real time.

Finally, related to migration, Lucchini, Tonelli, and Lepri
(2019) collected data on Wikipedia regarding historically
notable individuals’ movements to study important features
of migration’s behavior. However, the work is limited to con-
tent analysis and a specific set of notable individuals. Lerner
and Lomi (2019) shows the network effects on the number
of edits on migration-related topics on Wikipedia. Although
the topic is migration, the study focuses on network effects
on edits, while in our study we investigate the usefulness of
Wikipedia to track and predict migration flows.To the best of
our knowledge, this is the first study to use Wikipedia page
views to track mass migration flows.

Data and Methods
The Ukrainian refugee crisis started on February 24th, 2022,
after Russia’s invasion of Ukraine. Ukrainian refugees pri-
marily sought refuge in neighboring countries. If they sought
refuge in a European Union (EU) member country, they

could also move to other European countries due to the free
movement policy within the EU. We compiled a list of Euro-
pean capitals by referring to the Wikipedia page on capitals
in Europe.6 In addition to that, given the high number of
Ukrainian refugees in Poland, we also zoomed in our analy-
sis into Poland.

Poland is one of the key host countries for Ukrainian
refugees due to its proximity to Ukraine. The Polish gov-
ernment has implemented various measures to accommo-
date and support the displaced population. We specifi-
cally targeted the nineteen most populous cities in Poland.7
The dataset encompassed information gathered from vari-
ous sources, providing a comprehensive understanding of
Ukrainian refugee flows across the continent.

Official statistics
European data We collected data from the United Na-
tions High Commissioner for Refugees (UNHCR) to con-
trast it with the data collected on Wikipedia. We use this
data to assess the level of association between the number of
Ukrainian refugees across cities in Europe and the number
of views in Ukrainian on Wikipedia pages dedicated to Eu-
ropean cities. We leveraged the data from UNHCR8 about
the total number of refugees in European countries.

Polish data We collected data on the number of Ukrainian
refugees crossing the border to Poland from UNHCR.9 This
dataset contains the daily number of Ukrainian refugees
crossing the border from Ukraine to Poland from February
24th, 2022 to January 10th, 2023.

In addition to that, we also collected data from Poland’s
Data Portal (DANE)10 regarding the number of Ukrainian
refugees registered for temporary protection in Polish cities
from April 2022 to August 2023. Each refugee regis-
tered for temporary protection in Poland receives a PESEL
(Powszechny Elektroniczny System Ewidencji Ludności, in
English: Universal Electronic System for Registration of the
Population) number.

Wikipedia page views
We collected the data on the number of views on Wikipedia
pages using the Wikimedia pageviews platform.11 The plat-
form provides daily counts for the number of views (i.e., ev-
ery time the page is loaded) on each Wikipedia page across
different languages since July 2015. We only consider user
views, which include editors, anonymous editors, and read-
ers. Views from search engine “web crawlers” or automated
programs are not included.

6https://en.wikipedia.org/wiki/Category:Capitals_in_Europe
7Białystok, Bydgoszcz, Częstochowa, Gdańsk, Gdynia, Gli-

wice, Katowice, Kielce, Kraków, Łódź, Lublin, Poznań, Radom,
Rzeszów, Sosnowiec, Szczecin, Toruń, Warszawa, Wrocław

8https://data.unhcr.org/es/situations/ukraine/location/10781.
Accessed on October 12th, 2023.

9https://data.unhcr.org/es/situations/ukraine/location/10781
10https://dane.gov.pl/en
11https://pageviews.wmcloud.org/langviews/



Figure 1: Relative change in the number of views on the
Wikipedia page about Warsaw across different languages.

Wikipedia daily views We collected the daily number of
views for the Wikipedia pages dedicated to each one of
the European capitals and Polish cities across different lan-
guages since July 2015. We focused the analysis across some
languages such as English, Ukrainian, Russian, and the offi-
cial languages in each of the cities analyzed.

Wikipedia weekly views To reduce noise and provide a
more stable representation of trends over time, we aggre-
gated the daily data into weekly data. The aggregation was
performed separately for each city. We focus our analysis on
the period from August 24th, 2020, to August 24th, 2023,
encompassing 18 months before and after the start of the
war on February 24th, 2022.

After calculating the weekly data, we calculated the rela-
tive change in the number of views on the Wikipedia pages
across different languages. We considered the average num-
ber of views during the period of February 24th, 2020 to
August 24th, 2020 as a baseline. Figure 1 shows the rela-
tive change in the number of views on the Wikipedia page
about Warsaw in English, Ukrainian, Russian, and Polish.
The Ukrainian Wikipedia shows a high increase in the rel-
ative change right after the war started on February 24th,
2022. Figure 5 (in Appendix) shows the relative change in
the number of views on the Wikipedia page dedicated to
each one of the nineteen Polish cities in English, Ukrainian,
Russian, and Polish.

Additionally, we computed the absolute increase in the
number of views for each Wikipedia in each one of the lan-
guages English, Ukrainian, Russian, and Polish (for Polish
cities only). The absolute increase in the number of views is
given by the difference between the median weekly views on
a Wikipedia page before and after the war started on Febru-
ary 24th, 2022.

Ethical considerations
We only collect publicly available data through the UNHRC
website, Poland’s Data Portal (DANE), and Wikimedia

pageviews platform, following ethical guidelines (Rivers
and Lewis 2014). Our study uses only aggregated data re-
garding the number of refugees in European countries and in
some Polish cities, and views on Wikipedia pages. Regard-
ing the Wikipedia data, for privacy reasons, the geographic
location of readers on a per-page basis is not available. Fi-
nally, we do not attempt to identify users nor link any per-
sonal information to any particular user.

Case Study I: Ukrainian refugees in Europe
According to the United Nations High Commissioner for
Refugees (UNHCR)12, until April 2024, more than 5.9 mil-
lion refugees from Ukraine have been recorded across Eu-
rope. The top countries used to cross the borders from
Ukraine are Russia, Poland, Moldova, Romania, Slovakia,
Hungary, and Belarus. In this first case study, we focus on
the relationship between the number of Ukrainian refugees
across all European countries and the increase in the number
of views on Ukrainian Wikipedia pages dedicated to Euro-
pean capitals.

We created a ranking sorted by the European countries
with more Ukrainian refugees based on the data collected
from UNHCR about the total number of refugees in Eu-
ropean countries. Similarly, we created a ranking sorting
European capitals based on the increase in the number of
views on their Wikipedia pages (see Figure 2). We calcu-
lated the Spearman’s rank correlation between the ranking
of Ukrainian refugees in Europe with a ranking of increase
in the Wikipedia number of views. We observed that the in-
crease in the number of views on Ukrainian Wikipedia pages
dedicated to European capitals after February 24th, 2022 is
highly correlated (Spearman’s rank correlation = 0.7) with
the current number of Ukrainian refugees in European coun-
tries.13 The correlation is much lower between the current
number of Ukrainian refugees in European countries and the
increase in the number of views on Wikipedia dedicated to
European capitals in Russian (0.28) or English (0.49).

Case Study II: Ukrainian refugees in Poland
Since Poland is one of the top countries receiving Ukrainian
refugees, our next set of analyses focuses on the number of
views in some Wikipedia pages dedicated to Polish cities.
First, we investigated the relationship between the number of
Ukrainian refugees who have been assigned a PESEL num-
ber in Polish cities with the number of views on Wikipedia
pages dedicated to Polish cities. Second, we compared the
daily number of Ukrainian refugees crossing the border to
Poland with the daily number of views on Wikipedia pages
dedicated to Polish cities.

We created a ranking sorting the Polish cities by the to-
tal number of Ukrainian refugees who have been assigned a
PESEL number based on the data collected from Poland’s
Data Portal (DANE). We also created a ranking sorting
Polish cities according to the increase in the number of

12https://reporting.unhcr.org/operational/situations/ukraine-
situation

13Data from October, 2023.



(a) Ukrainian Wikipedia (b) Russian Wikipedia (c) English Wikipedia

Figure 2: Correlation between the increase in the number of views on Wikipedia pages dedicated to European capitals after
February 24th, 2022 and the current number of Ukrainian refugees in European countries. The top 5 countries with more
Ukrainian refugees are highlighted in colors.

views on their Wikipedia pages (see Figure 3). We calcu-
lated the Spearman’s rank correlation between the ranking
of Ukrainian refugees who have been assigned a PESEL
number with a ranking of increase in the Wikipedia num-
ber of views. We observed that the increase in the number
of views on Ukrainian Wikipedia pages dedicated to Polish
cities after February 24th, 2022 is highly correlated (Spear-
man’s rank correlation = 0.87) with the number of Ukrainian
refugees who have been assigned a PESEL number in Pol-
ish cities from April 2022 to August 2023. The correlation is
also high considering the Russian (0.73) and English (0.83)
Wikipedia and close to zero for the Polish (0.02) Wikipedia.

As a validation step, we correlate the number of views
on Ukrainian Wikipedia dedicated to Polish cities with offi-
cial statistics provided by the UNHCR regarding the num-
ber of refugees crossing the border from Ukraine to Poland
since February 24th, 2022. Figure 6 (in Appendix) shows the
daily number of views on Wikipedia pages dedicated to Pol-
ish cities in four different languages: English, Polish, Rus-
sian, and Ukrainian. For most of the cities, the daily num-
ber of views tends to be stable at the beginning of the times
series for the Polish language. Similarly, the daily num-
ber of views on the English Wikipedia dedicated to Polish
cities seems to be stable, with some non-regular picks over
the years. The daily number of views in Russian, and es-
pecially in Ukrainian, increased dramatically in 2022, the
most intense year in the war between Ukraine and Russia
so far. Figure 7 (in Appendix) shows the correlation be-
tween the number of Ukrainian refugees crossing the bor-
der from Ukraine to Poland (since February 24th, 2022)
and the number of views Wikipedia pages dedicated Polish
cities across different languages: English, Polish, Russian
and Ukrainian. In most of the Wikipedia pages dedicated

to Polish cities, the strongest correlation occurs between the
number of views in the Ukrainian language and the num-
ber of refugees in Poland. Figure 4 shows that the number
of views on Ukrainian Wikipedia pages dedicated to the 19
most populous cities in Poland is always positively corre-
lated with the number of Ukrainian refugees who crossed
the border to Poland.

Finally, we used Granger causality tests to determine if
the daily number of views on Wikipedia pages dedicated
to Polish cities predicts the number of Ukrainian refugees
crossing the border to Poland. Granger causality is a statis-
tical concept used to determine if one time series can help
predict another time series. This test involves regressing the
dependent variable (e.g., daily number of Ukrainian refugees
crossing the border to Poland) on both its own lagged values
and the lagged values of the independent variable (e.g., daily
number of views on Wikipedia pages dedicated to Polish
cities). The null hypothesis in this test is that the independent
variable does not Granger-cause the dependent variable. If
the p-value associated with this test is less than a chosen
significance level (e.g., 0.05), we reject the null hypothe-
sis and conclude that there is evidence of Granger causality.
In this context, if the daily number of views on Wikipedia
pages dedicated to Polish cities Granger-causes the number
of Ukrainian refugees crossing the border to Poland, it im-
plies that searching for information on Wikipedia might be
an indicator of migration patterns or decisions to cross the
border to Poland.

Figure 8 (in Appendix) shows the matrix of Granger
causality tests. Each cell contains the f-score and p-value as-
sociated with the test if the variable in the column Granger-
causes the variable in the row. Overall, we observed a bidi-
rectional causality between the two variables, meaning that



(a) Ukrainian Wikipedia (b) Russian Wikipedia (c) English Wikipedia (d) Polish Wikipedia

Figure 3: Correlation between the increase in the number of views on Wikipedia pages dedicated to the 19 most populous cities
in Poland in different languages after February 24th, 2022, and the number of Ukrainian refugees who have been assigned a
PESEL number in Polish cities. The top 5 cities with more Ukrainian refugees who have been assigned a PESEL number are
highlighted in colors.

Figure 4: Correlation between the number of views on
Wikipedia pages dedicated to the 19 most populous cities in
Poland in different languages and the number of Ukrainian
refugees who crossed the border to Poland.

the daily number of views on Wikipedia pages dedicated
to Polish cities Granger-causes the number of Ukrainian
refugees crossing the border to Poland and vice-versa. How-
ever, the f-scores are higher in the direction of the number of
Ukrainian refugees crossing the border to Poland Granger-
causing the daily number of views on Wikipedia pages ded-
icated to Polish cities. There is a delay in the increase of
the number of views on Ukrainian Wikipedia pages dedi-
cated to the nineteen most populous cities in Poland com-
pared to the increase in the number of Ukrainian refugees
who crossed the border to Poland. This result suggests that
Ukrainian refugees and their relatives searched for more in-
formation about cities in Poland right after they crossed the
border to Poland.

Discussion and Conclusion
There are many challenges involved in tracking and predict-
ing migration flows, especially when these migration events
are related to unexpected causes, such as conflicts, wars, and
disasters. For instance, traditional data sources, such as sur-
veys, require a lot of time, effort, logistic issues in includ-
ing the target group on the move as well as high costs. An
alternative to tracking, predicting, and assessing real-world
changes faster than traditional data sources is via digital
trace data.

In this study, we propose the use of Wikipedia as a new
data source to study the online response to events in the real
world, especially related to migration. In our case study, we
focused on the high number of Ukrainian refugees in Eu-
rope due to the Russian invasion of Ukraine in 2022. We
observed that the number of views on Ukrainian Wikipedia
pages dedicated to European capitals and cities in Poland is
in alignment with the number of Ukrainian refugees in Eu-
rope and Polish cities.

Our findings underscore the opportunities for the use of
Wikipedia as a proxy for studying and predicting mass mi-
gration flows and contribute to the literature on the relation-
ship between information networks and migration networks.

Implications To the best of our knowledge, our work is
a first attempt to use Wikipedia views data to monitor mi-
gration events. We propose a methodology timely, cost-
effective, reproducible, and scalable using Wikipedia as a
new data source to monitor migration events in real-time.
There are a couple of implications in this work.

First, from a political point of view, decision-makers
would benefit from real-time estimates regarding big migra-
tion events. This implication itself is extremely important
and could benefit especially countries where the political sit-
uation is unstable.

Second, a big question in demography or social sciences,
in general, relates to predicting When/Where is going to hap-
pen/be the next crisis or the next big wave of migrants?. Our
methodology could help to understand the space distribution
of migrants after large-scale migration events. The method-
ology could be easily adapted to other contexts, and the data
from Wikimedia itself could be incorporated as a new data
source for social science projects in general.

Finally, our methodology repurposed the use of Wikipedia
data to study an important real-world phenomenon. Given
the real-world impacts of this project, Wikipedia also bene-
fits from it.

Limitations and Future Work Besides all the positive
implications, our work has also a couple of limitations. The
most important one is the use of language as a proxy for
the country of origin. However, it is important to notice that



some languages are broadly spoken in more than one coun-
try and could potentially bias the results. For instance, Rus-
sian is spoken in, at least, four countries as an official lan-
guage. This limitation is not a big concern in the case of the
Ukrainian language, since Ukrainian is concentrated around
Ukraine.

In future work, the causal dimension of the relationship
demonstrated in our study could be better investigated, and
the data collection expanded to cover more cities affected
differently by the Ukrainian refugee flows. Additionally, we
would like to assess the impact of edits on Wikipedia pages
on refugees seeking information about the place they are
planning to move to. Connectivity to and networks at the
destination are known to be a big factor in migration deci-
sions. The dedication, size of the editors’ community, and
quality of the information provided by Wikipedia editors
may work as a pull factor for certain destinations during the
decision-making processes of refugees. Finally, Wikipedia
data can be used to assess different stages and aspects of
general migration processes: (i) views to certain pages can
indicate the number of users who are likely to move to a
city or country (pre-migration), (ii) edits reveal the size of
the community in the city or country (migrant stocks), and
(iii) edits in a specific language followed by edits in other
languages for that same page reveals the community con-
nection between those languages (migrant integration).

References
Agarwal, P.; Redi, M.; Sastry, N.; Wood, E.; and Blick, A.
2020. Wikipedia and Westminster: Quality and Dynamics
of Wikipedia Pages about UK Politicians. In Proceedings
of the 31st ACM Conference on Hypertext and Social Me-
dia, HT ’20, 161–166. New York, NY, USA: Association
for Computing Machinery. ISBN 978-1-4503-7098-1.
Alexander, M.; Polimis, K.; and Zagheni, E. 2019. The im-
pact of Hurricane Maria on out-migration from Puerto Rico:
Evidence from Facebook data. Population and Development
Review, 617–630.
Anastasiadou, A.; Volgin, A.; and Leasure, D. R. 2024. War
and mobility: Using Yandex web searches to characterize
intentions to leave Russia after its invasion of Ukraine. De-
mographic Research, 50.
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(a) Poland (b) Białystok (c) Bydgoszcz (d) Częstochowa

(e) Gdańsk (f) Gdynia (g) Gliwice (h) Katowice

(i) Kielce (j) Kraków (k) Łódź (l) Lublin

(m) Poznań (n) Radom (o) Rzeszów (p) Sosnowiec

(q) Szczecin (r) Toruń (s) Warsaw (t) Wrocław

Figure 5: Relative change in the number of views on Wikipedia pages dedicated to Poland and some of the most populous cities
in Poland across different languages (i.e., English, Polish, Russian, and Ukrainian). Baseline period: 24.02.2020-24.08.2020.
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Figure 6: Time series representing the daily number of Ukrainian refugees crossing the border from Ukraine to Poland (from
February 24th, 2022 to March 3rd, 2023) and the daily number of views Wikipedia pages dedicated to some cities in Poland
across different languages (i.e., English as a baseline, Polish, Russian, and Ukrainian).
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Figure 7: Correlation between the official number of Ukrainian refugees crossing the border from Ukraine to Poland (from
February 24th, 2022 to March 3rd, 2023) and the number of views Wikipedia pages dedicated to some cities in Poland across
different languages (i.e., English as a baseline, Polish, Russian, and Ukrainian).
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Figure 8: Granger causality between the official number of Ukrainian refugees crossing the border from Ukraine to Poland
(from February 24th, 2022 to March 3rd, 2023) and the number of views Wikipedia pages dedicated to some cities in Poland
across different languages (i.e., English as a baseline, Polish, Russian, and Ukrainian).



Comparison between Wikipedia and Google Trends data
The growing literature on online information-seeking behavior and migration often relies on the data from online search engines
such as Google (Böhme, Gröger, and Stöhr 2020; Avramescu and Wiśniowski 2021), and Yandex (Anastasiadou, Volgin, and
Leasure 2024). Data provided by the Google Trends tool by Google is often preferred due to the widespread use of Google
worldwide. While the Google Trends data is proven to be a useful indicator of interest and possible intention to move, the
characteristics of the data pose limitations for advanced statistical analyses. Google does not disclose information on the volume
of online searches but produces an index with a range of 0-100 normalized for online search popularity for the given query
(keyword), location, and time period. Furthermore, this index is not based on the entire search data for the given parameters
but on a sample large enough to represent the needed search data, yet the sample size is unknown to the users. Google Trends
reports the daily search popularity index for a time period shorter than nine months. For longer periods, one can stitch together
multiple datasets of nine months and rescale (Köksal et al. 2022), however it may bias the data. While proven useful and
consistent despite these limitations, it must be acknowledged that Google Trends Index is representative of the required online
search data, but “might not be a perfect mirror of search activity (Google 2024).”

In this study, we introduce the use of Wikipedia data as an indicator of migration and mobility. Wikipedia data bears certain
advantages in comparison to Google Trends data. The most important of which is to provide the total number of page views
instead of a normalized index that is more suitable for statistical analyses. In Google Trends, distinguishing between two
different groups of people, such as host and migrant groups, at the same location is possible if the query words are in different
languages or alphabets. Distinguishing by language creates issues when using city or province names as query words because
they mostly remain the same across different languages and may leave the alphabetical difference as the only differentiation
method. In contrast, Wikipedia pages are available in different languages, which may allow the differentiation between two
groups easier; however, it provides only information on the language of the viewed page but not the location of the view. It
must be underlined that differentiation by language would also be problematic for languages that are common second languages
and/or native languages of multiple countries, such as English, Spanish, French, and Arabic. However, in the context of our
case study, Polish and Ukrainian languages may be more easily attributed to the respective countries and their people.

In order to observe and demonstrate the potential advantages of Wikipedia data with respect to the Google Trends data, we
collected Google Trends data 14 matching to the Wikipedia data in our study for a descriptive analysis. Figure 9 demonstrates a
comparison between the Wikipedia data used in our study and the matching Google Trends data for the nineteen most populous
Polish cities. We distinguish the online searches for Polish cities made by Ukrainians by setting the location as Ukraine. We
take the relevant city as a topic (city) instead of the name of the city as a keyword to avoid the reporting of too much zero
interest. To enable an easier visual comparison, we normalized the Wikipedia views to the same range as Google Trends data,
i.e. 0-100. We then compare and contrast the changes in the information-seeking for Polish cities following the Russian invasion
of Ukraine.

Looking at the descriptive analysis of these two data sources, we highlight two main points. First, even using the name of
the city as the topic and not as the strict keyword, Google Trends data reports many zero values and noise in the data. This is
not the case for the Wikipedia data, as it is not an index but based on the view counts. This creates an advantage for Wikipedia
data over Google Trends data, which can be observed in the graphs for Białystok, Bydgoszcz, Częstochowa, Gdynia, Gliwice,
Kielce, Radom, and Toruń (Figure 9). Second, for more populated big cities or for the country name (Poland), for which we
have better quality (less noisy) Google Trends data, we do not observe important divergences between the patterns of Google
Trends and Wikipedia data.

14Google Trends data was collected using the gtrendsR package on R and pytrends package on Python. We used both R and Python to
accelerate the data collection.



Figure 9: Comparison between the Google Trends Index (GTI) of daily searches on Google for Polish cities in Ukraine as topic
and the daily views of Wikipedia pages for the Polish cities in Ukrainian language. To allow for the comparison between GTI
and Wikipedia views, the latter has also been normalized to the 0-100 range for this figure. The GTI values are shown in green,
while the Wikipedia views are shown in orange color. The GTI shows data from January 1st, 2022 to March 26th, 2023, while
the Wikipedia views show data from February 24th, 2022 to March 7th, 2023. The vertical dashed line indicates the beginning
of the Russian invasion of Ukraine, February 24th, 2022.


