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The novel SARS-CoV-2 variant of concern (VOC) Omicron (lineage B.1.1.529), 

together with four existing VOC variants, has raised serious concerns about the 

effectiveness of vaccines and the potential for a new wave of the pandemic (Figures 
1 and 2) [1-3]. This new strain was first detected in in November 2021 in South Africa 

and among international cases with a travel history from southern African countries 

[1,3]. However, community transmission with associated clusters has now been 

reported in several countries. According to the COVID-19 Weekly Epidemiological 

Update published by the WHO, a total of 76 countries have reported confirmed cases 

of the Omicron variant, as of December 14, 2021 (Figure 3) [1]. 

Given limited capacities in diagnosis and healthcare in many countries, and the 

small fraction of infections that have been sequenced, the Omicron variant is likely to 

already be in many other countries without having been detected. Concerning the 

recent surge of cases across continents and the increasing reports of Omicron cases 

in December 2021 (Figure 1), gaining a better understanding of travel networks and 

connectivity will help to inform the potential range of Omicron transmission across 

regions. We therefore preliminarily explored the communities of population 

movements between at administrative level-1 units (e.g., provinces or states) across 
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the globe for the October-November 2021 period. In this analysis, de-identified and 

aggregated international population movement data were derived from geotagged 

tweets during the period of October to November in 2021, by the ODT Flow Explorer 

[4]. In the context of travel networks, a community refers to a group of areas that are 

more closely connected internally than with other areas in the network [5,6]. The 

community structures detected by the Louvain algorithm are mapped out in Figure 4.  

The maps highlight distinct geographic groupings of regions during the Oct-Nov 2021 

period that show strong internal connections in terms of movements. These 

emphasise geographic communities of regions whereby introductions of the Omicron 

VOC into any area within them have a higher risk of internal spread than to 

neighbouring communities. The outputs follow similar patterns to connectivity mapping 

undertaken elsewhere using alternative mobility and infrastructure data (e.g. [7-10]). 

It is important to note that the biases within these geolocation data obtained 

from smartphone/Apps/social media are not well characterised and that they likely 

skew towards different geographies, user groups, income groups, and younger 

populations. Children, the elderly and the poorest are likely to be not as well 

represented. The characteristics and potential biases of Twitter-derived travel flows 

can be found in our previous report (https://www.worldpop.org/events/covid_variants). 

Ongoing work within WorldPop is focussed on comparisons of multiple datasets in 

order to better understand and quantify such biases. 

We are closely monitoring the rapidly changing situation, and further analyses 

will be conducted to update analyses on the risk of international spread and onward 

transmission of new SARS-CoV-2 variants via population movement. More details 

about WorldPop’s COVID-19 studies and datasets for supporting the global response 

to the ongoing pandemic can be found at https://www.worldpop.org/covid19. The 

COVID-19 studies conducted by the Geoinformation and Big Data Research 

Laboratory at the University of South Carolina can be also found at 

http://gis.cas.sc.edu/gibd/covid-19/.  
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Figure 1. The seven-day rolling average of the number of confirmed cases of COVID-19 

reported by continent. The orange vertical dashed line indicates the date of COVID-19 

declared as a pandemic by the WHO. The black vertical dashed line represents January 1, 

2021. The dataset of case numbers was obtained from the data repository collated by the 

Johns Hopkins University, as of December 14, 2021. 
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Figure 2. Reports of five VOCs (denoted VOC Alpha, Beta, Gamma, Delta, and Omicron) 

based on records published at the COVID-19 Weekly Epidemiological Update by the World 

Health Organization, as of December 14, 2021 (https://covid19.who.int/). The administrative 

boundary maps were obtained from Natural Earth (www.naturalearthdata.com). 
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Figure 3. Reports of VOC Omicron, based on records published at the COVID-19 Weekly 

Epidemiological Update by the World Health Organization, as of December 14, 2021 

(https://covid19.who.int/). The areas with confirmed Omicron cases are coloured in red. The 

administrative boundary maps were obtained from Natural Earth 

(www.naturalearthdata.com). 
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Figure 4. Main communities of international travel at administrative level 1 in October – 

November 2021. (A) Communities mapped with boundary at admin level 0. (B) Communities 

mapped with boundary at admin level 1. Geographically adjacent areas of the same colour 

represent a community that is internally and closely connected in terms of human movement. 

The community structure was detected by the Louvain algorithm. The mobility data are 

aggregated by the ODT Flow Explorer (http://gis.cas.sc.edu/GeoAnalytics/od.html), using 

human mobility metrics derived from geotagged Twitter data. The sub-division maps at 

administrative level 1 were obtained from GADM (https://gadm.org/). 
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