
Nocturnal vs. Diurnal:

A Comparison of Land Use 

by Type of Commercial Districts





• Jacobs (1961) argued that the diversity of physical environments, such as mixed use,

is necessary to create a vibrant space

• The heterogenous visiting pattern is common in commercial areas: peak hours in

daytime and nighttime.



•

•



The geographical scope of this research covers 251 commercial districts located in the city of Seoul; 
commercial districts are places where several geographically adjacent stores are concentrated.

The data were collected for 730 days from January 1, 2017 to December 31, 2018.

1) “Seoul Living Population” (SLP) 

Data regarding the number of people in each of the 19,153 Census Tally Districts(CTD)s in Seoul by sex and age 

(5-year interval, aged between 10 to 79, under 9, and over 80) collected on a daily basis.

It is based on mobile signal data: The data are recorded at the point of time when a mobile phone moves from a 

base station to another, or when it uses data, regardless of whether its user is using the mobile phone or not.

2) Building DB (a summary of the current status of buildings throughout Seoul – total 654,595 buildings)

It contains information such as each building’s use, year of construction, total area, floor area.

* SLP is a different measure than floating population as it represents the de facto population at the time of 

measurement. Therefore, it is not identical to census data, and has a limitation in that it cannot reveal which area 

the individual has moved to.
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The total number of people present in each of the 19,153 
CTDs were divided hourly from 0 to 23 o'clock, and the 
number of people present in each time zone were counted. 

(The population aged 0 to 19 years and above 70 was 
excluded.*)

The inconsistency between the boundaries of CTDs and commercial 
districts was solved by determining which CTDs should be included or 
not. To avoid double counting when several commercial districts are 
included in a large CTD, we excluded 8 commercial districts, including 
only 243 commercial districts in the analysis.

* Ther is a strong tendency that age group over 70 are not fully equipped with mobile phones 
and age group under 19 are mostly in school during the daytime .



In order to obtain the annual average value by commercial district, each value is divided by 730. 
(Using average value to exclude the influence of seasonal changes or one-time events such as parades, festivals, or rallies.)                                          

𝑋𝑎𝑡: Average value of SLP for CTD ‘a’ and time zone ‘t’ 
𝑘 : 730 (sum of total days, from 01/01/2017-12/31/2018) 

𝑍𝑎𝑡: Standardized value of SLP for CTD ‘a’ and time zone ‘t’
𝑋𝑎𝑡: Average value of SLP for CTD ‘a’ and time zone ‘t’ 
𝐴𝑎 : Total average value of SLP for CTD ‘a’
𝑆𝑎 : Standard deviation of SLP for CTD ‘a’
𝑍′𝑎𝑡: Standardized normalized value of SLP for CTD ‘a’ and time zone ‘t’ 
𝑀𝑎𝑥: Maximum value of the averages for all CTDs and time zones 
𝑀𝑖𝑛 : Minimum value of the averages for all CTDs and time zones

(In the second equation, the min-max scaling multiplied by 2 gives a deviation of the maximum and minimum values of each commercial 
district’s volume by ± 1 standard deviation. This roughly corresponds to the deviation between the upper and lower 15%.)
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Land use Land Use Mix (LUM) 

≤ 𝐿𝑈𝑀 ≤ The closer the value of LUM to 1, the higher the complexity

𝑃𝑈: Ratio of total floor area of land use type ‘U’ 
(calculated based on the use classification on left) 

𝑛: Number of land uses in the unit (total: 12) 
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***p<0.01 **p<0.05 *p<0.1






