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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.
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Behavioural & social sciences study design
All studies must disclose on these points even when the disclosure is negative.
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Research sample

Sampling strategy

Data collection
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Data exclusions

Non-participation

Randomization

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

NA

NA

We used the aggregated mobile data of the Chinese phone users.

NA Population flow data was provided in aggregate form by a major Chinese carrier.

This work has been supported by the National Natural Science Foundation of China. We do not use individual-level data, only
anonymized aggregate flows, and this work is exempt from IRB review in China.

This is a quantitative study. We apply vector computation to unravel the spatial directionality of urban mobility. We introduce the
concept of the population mobility vector, which naturally leads to the development of two key metrics: anisotropy and
centripetality. These metrics adeptly capture the imbalances in direction distribution and the orientation towards the city centre in
mobility flows. Employing these metrics, we can precisely quantify the unique directional characteristics of cities, enabling us to
classify urban areas and to dissect their distinct mobility patterns.

The dataset consists of mobile phone signal records collected over a two-month period, representing approximately 90 million
residents across 60 cities. These sample cities predominantly consist of directly administered municipalities and provincial capitals
with superior economic development, thereby rendering them representative and capable of illustrating the mobility characteristics
of China's major urban centers. The number of anonymised users represents on average 18% of the total population. Sex and age
were not collected.

We did not perform sampling, sample size was determined by the size of the operator's database.

We did not perform data collection, but relied on previously collected, anonymized data by the telecommunications operator.

The aggregated, nonpersonally identifiable human movement records represent the number of trips between different grids per
hour

in August and November 2019.

No data were excluded from the analyses.

No participations dropped out.

This study was not an experiment, and it did not have experimental conditions.




