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Introduction

The impetus for establishing modern polycentric approaches to subcenter
delimitation and urban frame distinction was provided by the Harris-
Ullman model [Harris, Ullman, 1945], which was first to distinguish the
development of an alternative outer CBD in addition to the main
generally distinguished one. It could be argued that monocentric
approaches derived from classic models of von Thinen [von Thiinen,
1926], Burgess [Burgess, 1924] and Alonso [Alonso, 1964], although
becoming archaic, could still appear useful when describing the general
gradient from main city center to peripheral zones [Anas et al., 1998].
However, the tendency for decentralization, heterogenization and
structural complication on all hierarchical levels of big cities is self-evident
due to a fast population growth, transportation development, housing
prices, drastic changes in lifestyle and demands of urban dwellers and a
thousand more reasons — and now we see edge cities, new business
districts or local places of gathering emerging and developing while
historical centers have to search for new ways of functioning with the help
of gentrification, car restrictions and green zones establishment.

Urban spatial structure must be viewed multidimensionally. It can be
determined as the spatial distribution of morphological elements of the
city and the links between them [Goncharov, Gudz, 2023]. Thus, the
diversity of approaches to urban spatial structure studies is dictated by
the complexity of cities themselves, and each group of models of urban
spatial structure has a different goal which dictates the logic,
mathematical apparatus and elements of urban organization at its core.
When studying the concentrations, morphological approaches become
essential as they allow us to highlight the heterogeneous and
decentralized landscape of a city, emphasizing established and emerging
nuclei. The level of polycentricity is defined not only by the size of each
nucleus but also by their relative sizes, meaning the level of spatial
inequality created by prevailing centers [Burger, Meijers, 2012]. To spot
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the characteristics of the flows that feed
urban centers every day, functional
approaches are required. They prioritize
network proximity over geographical proximity
and state that polycentricity is defined by
varying interconnectedness (intensity and
functional diversity of interactions) of urban
nuclei [Green, 2007].

The multi-scalar nature of cities
complicates the studies of urban spatial
organization. Spatial processes vary on
different hierarchical levels of urban
organization. Recent urban spatial studies
tend to operate on city or metropolitan area
scales — there is more data available, and it is
easier to highlight general patterns of
polarization. In order to detect local urban
nuclei, however, we need to descend to a
human scale, where every maintenance facility,
every physical obstacle and every public
transport stop matters. Some can argue that
such level of detailing is unnecessary due to
specific conditions of each urban territory, but
one important factor needs to be kept in
mind — most residential places are distanced
from bigger urban subcenters due to a higher
land value near them imposed by commercial
competition. Such spatial organization leads
to an emergence of areas of uncertainty
characterized by a similarly low gravitational
pull towards all surrounding subcenters. Thus,
it can be assumed that the absence of strong
links to the main urban frame potentially leads
to a natural process of local centers of activity
formation.

The polycentricity topic has an additional
layer when it comes to post-Soviet cities.
Domestic urban planning school of thought
evolved independently and adapted models
that focus on contemporary issues and
disbalances of cities and aim to amend
Soviet-time mistakes. The unevenly zoned
model, created by architect and founder of
HSE Graduate School of Urban Studies and
Planning Aleksandr Vysokovsky, is considered
the main instrument in that regard.
Vysokovsky developed two approaches within
the model — morphological and sociological,
with the idea of depicting both the
framework and the actual human activity
patterns in tandem [Vysokovsky, 2005].
However, the initial dichotomic frame shifted
towards the structural side of the city and
sidelined the sociological approach which
aims to divide the public and private
territories and work with urban fabric rather
than the carcass.

Consequently, this article seeks to provide
a new perspective on the existing frame of
urban spatial structure studies by returning

the sociological agenda to the urban spatial
organization field. We study the experimental
polygon located within Moscow’s
Preobrazhenskoye and Bogorodskoye districts
in order to distinguish spatial dependencies of
local maintenance facilities” usage. We
hypothesize the existence of nuclei within the
area of uncertainty that are the result of local
demand for day-to-day goods and services.
Identifying these nuclei and describing the
peculiarities of their functioning is thus the
main goal of this research.

Diverging approaches for studying
urban spatial organization

Post-Soviet cities have a specific space
organization compared to European and
American settlements, where most studies of
urban spatial structure have taken place. Here,
functional zoning is less regular and is often
chaotic, and socio-spatial stratification is far
less expressed — it is quite hard to distinguish
population groups of similar revenue, interests
or age, usually different buildings
accommodate dwellers of contrasting lifestyles
[Vysokovsky, 1997]. Post-Soviet cities, highly
influenced by planned economy and command
governance, often struggle to meet people’s
common needs due to uneven spatial
distribution of goods and services: “..the
typical pattern of distribution of retail trade
and services in the socialist city basically
corresponded to the administratively
determined, hierarchically organized system of
higher and lower order centers... The guiding
principle of socialist urban planning was the
minimizing of daily journey times for the city
population” [Brade et al., 2007]. Although the
concept of polycentricity was consistently
used by the Soviet planners, the main
motivation was not urban life convenience but
the convenience of controlling the urban
system itself: “Under socialist central planning
(including local authority) institutions had clear
priority, while economic necessity,
geographical location and spatial structures
within cities played only a subordinate role”
[Brade et al., 2007]. Therefore, functional
optimization of often inefficiently planned
urban territories is needed to provide a higher
comfort of living.

While European and American studies
focus primarily on the industrial aspect of the
city, placing economic activity in the center
and taking spatial distribution of employment
as a basis for determining polycentric
structures, domestic researchers respond to
local inquiry for a more comfortable and
user-friendly urban environment by
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developing a post-industrial approach.' Functional
zones and human activities are put in the center of
studies as they represent the behavior of urban
dwellers better than job placement data which only
reflects the most routine part of the daily cycle. For
example, Filanova in her dissertation study of Samara
[Filanova, 2008] distinguishes local socio-spatial
formations (rus. «nokasbHble coLUManbHO-TEPPUTOPH-
anbHble obpasoBaHua») as public spaces
concentrating various functions which cover most of
local dwellers’ demands. The main idea behind such
areas is to develop a more locally centered urban
environment with elements of self-governance and
autonomy. Similarly, Gaikova in Krasnoyarsk study
[Gaikova, 2015] examines the aspect of a comfortable
polycentric environment related to accessibility from
both transport and functional points of view. She
identifies cluster urban units as self-sufficient specific
architectural and planning objects that provide a
regular approach for creating a higher quality of life
in the city. Another attempt to research urban
framework anthropocentrically is a series of articles
by Em [Em, 2017; 2018]. He tries to describe the
dynamics of Moscow’s spatial structure through
central place theory and uses a number of socio-
economic parameters to evaluate the level of
centrality of distinguished nuclei.

The basis for these and many other contemporary
studies was formed by the late Soviet and post-Soviet
school of urban planning (rus. «rpagocTpouTenbCTBOY)
through the development of a distinctive approach
towards general understanding of city organization.
Its logic of urban framework functioning is centered
around the citizens’ diurnal cycle, and the main goal
was to smoothen the spatial inequalities of the Soviet
urban planning heritage. The basis for modern urban
spatial structure studies in Russia — the frame-fabric
model (rus. «<kapkacHO-TkaHeBas Mofefb») — was
created by Soviet architect A.E. Gutnov in the 1970-
80s [Gutnov, 1984; 1985] and became the basis for an
innovative Moscow’s perspective development
concept [Gostev, 2023]. Gutnov’s goal was to describe
the process of evolution of urban systems with two
simultaneous processes — the complication of the
urban frame defined as “a stable structure-forming
component of urban system with the high intensity of
spatial development”, and the expansion of urban
fabric defined as “other components of urban system,
its substrate”. The dependence between usage
intensity on the territory and its accessibility is
fundamental and lies in the core of the model,
providing the possibilities for further interpretations
and creating the methodological superstructures
[Gostev, 2018].

Gutnov’s works were succeeded by the unevenly
zoned model (rus. «HepaBHOMEPHO-PaMOHMPOBAHHAS
Mofesnb»), created in the 1980s by A. A. Vysokovsky.

The model is a complex view of city functioning
based on the polycentricity principle, aimed at
solving the problem of the “absence of the most
important environments inherent to every
comfortable city in general plans — streets with
multifunctional activity, various types of residential
environment, green squares, parks, logistic
complexes and territories with multifunctional
industrial activity” [Vysokovsky, 2015]. To solve
another problem of Soviet planning — improper
choice of local foci on urban periphery — a more
user-friendly way of organizing the urban frame is
proposed, with its subcenters leaning towards the
CBD instead of creating a nucleus in the geometric
center of a district. The model-approved nuclei are
proposed as the basis for choosing proper
construction sites, adjusting functional zoning and
creating a more comfortable city where
multifunctional public and monofunctional private
spaces coexist [Gostev, 2022]. Due to the breadth of
coverage of various aspects of urban life, the
Vysokovsky model is often used as a verification
instrument in recent studies of urban spatial
structure such as evaluation of level of activity in
subcenters during the day to expose its rhythm and
pulsations [Alyapkina, 2019], or detection and
clusterization of centers of night life [Parfyonova,
2020]. In practical terms, identification of urban
framework helps to depict both physical and socio-
spatial layers of organization and is used to forecast
different scenarios of territorial development and
make long-term decisions [Vysokovsky, 1997].

In order to demarcate the nodal districts of the
model, Vysokovsky developed two autonomous but
interconnected approaches — morphological and
sociological [Vysokovsky, 2005]. They reflect the
dichotomous nature of the city with infrastructure
and activity attractors on one hand and spatial
behavior of urban dwellers on the other. This
dualistic system, however, was reduced to the
morphological approach in recent years as
sociological approach in Vysokovsky’s interpretation
appears to be too laborious. There were attempts to
revive it by comparing objective and cognitive data
for several districts of Moscow [Goncharov,
Nikogosian, 2017]. Respondents were asked to
describe their areas of activity near certain nuclei as
well as the alleged boundaries and central locations
of each spatial unit. However, the results of two
datasets diverged significantly as respondents do
not usually think in specific terminology, and each
person’s individual area of activity is not limited by
the model-constrained units. Our research, among
other goals, aims to enhance and supplement the
existing methodology and provide practically
substantial findings by theoretically justifying the
approach and specifying the questionnaire.

1. The distinction between industrial and post-industrial approaches in urban space modeling is highlighted by E.A. Kotov [Kotov, 2017]
based on the types of data available for Russian cities compared to U.S. census tracts’ datasets.
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Morphological approach
On modeling polycentricity

First, it should be noted that the general
morphological approach towards polycentricity
contains the morphological approach of the
Vysokovsky model among many others. The first
categorization was provided by McMillen [McMillen,
2001b], where he singled out four main approaches to
urban nuclei identification. A decade later Jaume
[Jaume, 2012] offered a classification of polycentric
models based on criteria applied to delimitate the
nuclei, with four methodological groups representing
the morphological approach (thresholds, density
peaks, residues of a locally weighted regression and
spatial econometrics) and the functional approach
(commuting flows).

Spatial econometrics stands out as it is the most
universal tool applied for different problems in
geospatial analytics. Two main indexes — Getis-Ord
Hotspot Analysis [Getis, Ord, 1992] and Local Moran’s
Spatial Autocorrelation (LISA) [Anselin, 1995] — allow
researchers to determine the territories standing out
from their vicinities and the levels of significance of
that divergence.

Models using positive residues of local weighted
regressions were introduced in the basic form of a
standard negative exponential function of
employment density by McMillen and Prather
[McMillen, Prather, 1994]. Later, the approach was
developed by McMillen [McMillen, 2001a; McMillen,
Smith, 2003] by introducing a two-stage approach —
a nonparametric smoothing of values which captures
the effect of distance from the CBD using a flexible
Fourier form where significant positive residues of
weighted least squares are an indicator of potential
subcenters, and a validation of obtained nuclei effects
on employment density using a semi-parametric
regression.

The threshold approach was first applied by
Giuliano and Small [Giuliano, Small, 1991] as peer-
reviewed (regarding their overall number of nuclei and
the peculiarities of specific territory) population and
employment parameter values that determine the
existence of significant economic activity. This cutoff
method is well suited for city comparison [McMillen,
Lester, 2003] or an evolutionary tracking, due to the
evidence of nuclei configuration shifting without
model adaptation to a present state [Anderson,
Bogart, 2001; Shearmur, Coffey, 2002].

The method of density peaks is defined by the
usage of various center-periphery estimation functions
and refers to tracts that present a local maximum with
respect to neighboring territories. The works of
McDonald [McDonald, 1987], McDonald and McMillen
[McDonald, McMillen, 1990], Craig and Ng [Craig, Ng
2001] and Redfearn [Redfearn, 2007] demonstrate
different techniques and interpretations of a
parameter gradient in search of the most precise

configuration of urban spatial structure. Some studies
combine density and cutoff approaches for population
and employment data [Garcia-Lépez, 2010].

When compared to existing industrial methods of
modeling urban spatial structure, the morphological
approach of the Vysokovsky model is closer to the
density peaks group. Density peaks models use similar
definitions of subcenters — for example, McDonald
[McDonald, 1987] defines the nucleus as being a
census tract where the center-periphery gradient of
parameter values is broken and neighboring tracts of
the same ring from the CBD have significantly smaller
values. Nevertheless, there is a difference between
Vysokovsky’s approach and other models — it works
better in allocating nuclei in the central part of the
city while the others are more precise on the
periphery due to differing mathematical apparatus.

According to Vysokovsky, the morphological
approach is based on studying the spatial distribution
of the objects that characterize the human diurnal
cycle and distinguishing the places of highest local
concentration as an urban framework. To model the
smoothed surface of an indicator Vysokovsky suggests
applying the trend-analysis, or a spatially-modified
version of the method of the moving average
[Vysokovsky, 1986]. It allows to allocate subcenters by
comparing the value of a standard cell to the
weighted average of its neighbors using the formula

_2X+YE Y
- n+1

T

7

where T is a trend value of a parameter, X is an actual
value in a standard cell, Y represents the values in the
contiguous cells, and n is a number of cells including
the one for which the trend is calculated. Trend value
is required to identify the significance level of each
cell on the city scale using the standard deviation
value (d) of a fact-trend difference as a threshold

g = ’E—(X_T)Z :\/E
n n-

The subtracts’ distribution highlights the outliers —
the cells with a relatively high human activity
compared to their surroundings (see Fig. 1). The 20, 1o
and 0.50 thresholds determine a three-level hierarchy
of the nuclei. Generalizing, 20-threshold highlights
city-wide subcenters, which attract the audience from
different districts; 1o-threshold stands for the nuclei
where people come from the contiguous territories;
finally, 0.50-threshold represents more locally bound,
situational or emerging urban nuclei.

The main challenge of Vysokovsky's morphological
approach is to find a sufficiently comprehensive
dataset to represent the potential generated activity
in every part of a city [Vysokovsky, 1986]. Modern
researchers tend to allocate subcenters applying the
maintenance facility areas as the most accessible and
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convenient data providing adequate structure with
supply-demand logic — the enterprise should be able
to have enough customers to exist in a certain place
at a certain time in a certain premise area. Moreover,
these datasets provide information on economic
specialization of the territory, as the objects could be
aggregated into functional categories [Kotov et al.,
2016].

To estimate functional variety within a selected
polygon of research, the Herfindahl-Hirschman index
(HHI) is applied as an add-on to the Vysokovsky
model. The index value is obtained with the formula

HHI = S} + S+...+5%,

where S is the share of facilities with a certain
functional category and n is the number of functional
categories. Used in economics as a measure of either
market concentration, economic diversity or
macroeconomic specialization [Palan, 2010], in this
research it reflects functional diversity inside each
standard cell. There are several variations of
threshold values division, the most popular being the
economic approach which is based on the level of
competition within a certain market (from monopoly
to fierce competition) [Djolov, 2013]. For our
purposes, economic application can be transferred
to a spatial dimension regardless of the thresholds
applied as they may differ depending on dataset
structure — each cell is arbitrarily regarded as a
separate market, and the lower the index is in a cell,
the higher is the diversity of functions. Additionally,
the share of the most widespread functional
categories is added to analysis to characterize the
territory in more detail.

Data

The dataset used for spatial modeling contains
calculated floor areas of over 280 thousand
maintenance facilities in Moscow,? in 2019 (see Table
1). Data represent the expected consumer flow
according to Vysokovsky Graduate School of
Urbanism research of Moscow’s polycentricity [Kotov
et al., 2016]. The authors state that economic agents
tend to maximize their income by using the room

space as efficiently as possible, which creates a
general correlation between floor area and human
activity. Similarly to that study, the functional
diversity is represented via 18 categories covering all
main aspects of urban life needs. The objects not
available for urban dwellers (not located on closed
territories) were excluded from the dataset as they
do not represent a general human activity pattern.
Trade enterprises, as well as business and public
services and household services prevail in the overall
structure, so the values of these categories play a
crucial role in determining the functional diversity of
territories.

% from total

Functional category Ne of facilities

Trade Enterprises (shopping malls, 98 341 34.95%
markets, shops)

Business and Public Services 50 294 17.88%
Household Services 28 950 10.29%
Financial Institutions 19 992 71%
Catering Enterprises 15 882 5.64%
Healthcare Institutions 15323 5.45%
Organizations, Institutions of 13 939 4.95%
Municipal and Federal Governance

Educational Institutions 7774 2.76%
Cultural and Arts Institutions 7189 2.56%
Pharmacies 4 827 1.72%
Sports and Entertainment 4233 1.50%
Facilities

Communications Enterprises 4 055 1.44%
Transport Hub Facilities 3282 117%
Physical Training and Leisure 3249 1.15%
Facilities

Tourist, Sanatorium-resort and 2385 0.85%
Recreational Institutions

Social Services Institutions 907 0.32%
Religious Sights 680 0.24%
Ritual Services 59 0.00%
Total 281 361 100.0%

Table 1. Functional categorization of maintenance facilities

Source: HSE Faculty of Urban and Regional Development.

The dataset is spatially generalized with the help of
a standard 750-m-hexagon grid. Spatial distribution of
floor areas of maintenance facilities reveals a strong
monocentric pattern, created by the dense historical
center and radial-circular planning structure of the
city (see Fig. 2). Center-periphery gradient of the
parameter, however, does not follow a perfect
pattern, and a distinctive ring of peaks rises in the
sub-peripheral zone. The spatial distribution on the
periphery is more chaotic, and most peaks are located
around large shopping centers or metro stations.
Another noticeable feature of Moscow is sectorality,
as natural and man-made barriers divide urban fabric
into separate zones. This creates the corridors of
higher parameter values, to one of which the research
polygon belongs.

2. Territories attached to Moscow in 2011 were not considered as its integral part.
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Fig. 2. Spatial distribution of areas of maintenance facilities in Moscow
Source: made by author; data by HSE Faculty of Urban and Regional

Development.

Moscow’s spatial structure

The city as a system should be viewed inseparably, so
there is no way to single out its structural elements
without defining the general picture of urban space
organization in the first place. To distinguish
subcenters within the research polygon, we need to
model human activity based on floor areas of the
maintenance facilities (see Fig. 3). It must be noted
that the standard 750-meter hexagon grid reflects not
the exact nuclei locations but rather the trend values,
which are often split between multiple cells. If the
vicinity of a cell is too deserted, a phantom subcenter
may emerge, distorting the overall frame. In addition,
in case the subcenter is divided between several cells
it might not be identified as high neighboring values
would diminish each other.

The most distinctive characteristic of the achieved
spatial structure is the existence of several radial axes
of first-level subcenters which follow major transport
corridors and form the structural carcass of Moscow.
They are divided by vast gaps in sub-peripheral and
peripheral areas — as the cells with less than
20 objects are sorted out, the industrial and
recreational zones splitting Moscow’s urban fabric are
revealed. HHI adds to the overall picture of urban
spatial structure, showing a drastic reduction in
functional diversity from the historical center to
Moscow’s periphery, where the pattern is rather
heterogeneous (see Fig. 4). Central zone is
surrounded by the Sadovoye ring highway, after which
the gradient breaks. High diversity reappears in the

Fig. 3. Spatial structure and level of functional diversity in Moscow
Source: made by author; data by HSE Faculty of Urban and Regional

Development.

Krasnoprudnaya, Rusakovskaya, Stromynka and
Bolshaya Cherkizovskaya Streets, duplicated by the
metro line — most first- or second-level subcenters
are identified around the stations of that line. The
relative position of the polygon allows us to evaluate
the actual importance of the highlighted subcenters
as well as to consider the possibility of existence of
local activity manifestations.

The research polygon has four distinct borders —
two natural ones (Losiny Ostrov national park and
Yauza river) and two highways (Northeastern chord
and Bolshaya Cherkizovskaya Street). Such isolation
from neighboring territories is beneficial as primarily
self-contained urban fabric has fewer external effects
which simplifies the evaluation of local patterns of
spatial behavior. Main points of entry into the territory
are three metro stations and a transportation hub, all
positioned on the edges of the polygon. Access-wise
this creates a buffer zone which is regarded as the
area of uncertainty. The polygon was mostly built up
in the 1960s-80s as a residential district, with several
zones of contemporary residential (which consists
mostly of closed residential complexes) and
commercial development. The microdistrict approach
to planning resulted in a high saturation with
educational and healthcare institutions that generally
satisfy local demand. The demand for public
transportation within the polygon is met by a circular
tram line as well as several bus routes operating along
the arterial roads. The role of green carcass is played
by a wide boulevard Rokossovskogo, which stretches

N. BULANIN 55
PATTERNS OF LOCAL HUMAN ACTIVITY..



Bulvar;

1 Rokossovskogo

Land use zones
residential (Soviet)
residential (modern)
under construction
education
healthcare
sports
religion
utility

B industry
green (forest)

B green (regular)
commerce
business
administrative
state

% private transport

N public transport
o 20 soom

L

_Bog
polygon boundary buildings

i
M metrostation X wansporthuo
Pedestrian isochrones from subcenters
O smin O womin [ 15min
Communications

highway local street

artery e tram

street - -~ railway

Vysokovsky model: nuclei levels
B ek O 2k [ 3rnk
Herfindahl-Hirschmah Index
)
Q1 a2 G a4 05 Qs @7 8, as Q0
Functional structure

M trade enterprises
business and public services

i polygon boundary

buildings household services

{ W financial institutions

BRI W cotering enterprises

M other
0,250 .. 500m
(AN

Communications
highway local street
artery - tram
street - = nailway

Fig. 4. Land use and road system of research polygon
Source: made by author; data from Yandex Maps and

gisogd.mos.ru.

through the northern areas, as well as many parks
around the area of study. The Yauza River bank and
areas adjacent to the railway are the most diverse
functionally and surround a calmer central residential
zone (see Fig. 4).

According to the Vysokovsky model, three nuclei
are located around the perimeter of the polygon (see
Fig. 5). The first-level subcenter around
“Preobrazhenskaya Square” metro station is
distinguished due to a 115-meter “Preo-8" business
center as well as first-floor commercial facilities
surrounding the square. The territory has the closest
location to Moscow’s historical center, serving as a
transit hub to local dwellers as well as incomers from
other districts and forming the biggest and most
diverse activity spot (25% — trade enterprises, 23% —
business and public activities, 10% — financial
institutions). The second-level nucleus surrounding
“Cherkizovskaya” metro station serves as a major
transit hub (with Vostochny Railway Station, Moscow
Central Circle and North-Eastern Chord intercepting)
and a situational place of attraction with a 27,000-seat
“RZD Arena” football stadium. However, the subcenter
is cut off from the rest of the polygon by Cherkizovsky
Park and metro depot, and its functionality is primarily
limited to trade enterprises (over 61%). Finally, the
third-level subcenter is on the junction of
Krasnobogatyrskaya and Millionnaya streets, where
most maintenance facilities are concentrated within
“Krasny Bogatyr” business center. One more potential
subcenter not allocated by the model is the area of
“Bulvar Rokossovskogo” metro station, but due to
redistribution of commercial areas between several
cells the subcenter was not highlighted.

According to the Vysokovsky model, the area of
uncertainty, although containing fewer maintenance
facilities, has a high functional diversity. People living
in the residential zone do not require many outlets of
one type within walking distance, but their demand
for various facilities must be met. However, the
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Fig. 5. Spatial structure and functional diversity of research polygon
Source: made by author; data by HSE Faculty of Urban and Regional

Development.

question remains — is this vast inter-nuclear area
evenly filled with different facilities, or are there
concentrations that serve as local centers of activity.

Sociological approach
Prerequisites for on-site activity research

When speaking of the sociological approach in
determining urban spatial units, Vysokovsky put
mental maps of city dwellers in the center, calling
them vernaculars. According to a common definition
by L.V. Smirnyagin, a vernacular region is a place
where people feel collective interconnectedness
through either history, activities or identity and are
able to distinguish themselves from inhabitants of
neighboring territories [Sotsial’'no-ekonomicheskaya
geografiya..., 2013]. Vysokovsky, however, had a
different perspective — through vernaculars he
represents every urban dweller’s naturally formed and
stable area of daily activity [Vysokovsky, 2005].
Consequently, overlaid individual vernaculars highlight
public and private spaces and construct a realistic
picture of activity polarization in the territory. They
create a basis for understanding the usage of
locations and are a result of mass perception,
extracting the main characteristics according to the
majority of local dwellers. [Vysokovsky, 2015]

The main distinction between morphological and
sociological approaches is the essence we are
working with. People regard urban space not as a
strictly demarcated framework but as a continuous
tissue, focusing on certain facilities and functions
rather than zones or territories. Spatial behavior of
urban dwellers is usually highly structured temporally,
centered around a daily cycle with three general
destinations — place of residence, workplace and
public locations of social interaction and leisure time
spending (according to Oldenburg’s concept of first,
second and third places [Oldenburg, 1989]). Activity
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spaces tend to form so that the venues are located
within the vicinity of these routine routes. The
densest intersections of vernaculars form loci zones.
According to Vysokovsky, they have to correspond to
morphological structure of territory and concentrate
commerce, thus forming focal (or nodal®) districts
that are considered central spatial units. The main
problem of these spatial units is an ambiguity of
boundaries — the influence of a focal point diffuses
gradually, meaning the existence of a vague buffer
between two spatial units [Rodoman, 1999]. In
center-periphery theory these buffers are the
periphery, but on a large scale the name “areas of
uncertainty” fits them better due to the remoteness
of centralities, where both scenarios of balanced
usage of closest nuclei and emergence of new ones
through local demand are possible*.

Besides centrality, there are other factors
influencing specific location choices. Maintenance
facilities such as shops, cafés, salons, etc. are
operating as goods or services on the city market,
with each functional category establishing a niche and
each urban dweller behaving as a consumer who has
to constantly make economic decisions depending on
individual preferences, lifestyle, wellbeing. Each
market can be described as a two-dimensional system
of product usage, applied as the functional utilization
approach in marketing studies [Zaichkowsky, 1985;
Ram, Jung, 1990]. We take two parameters of this
system — depth and breadth of consumption — to
describe the general behavioral pattern. Depth of
usage stands for a number of times any consumer
usually has a demand for a certain facility usage.
Breadth of usage, on the other hand, represents the
number of potential scenarios possible within every
venue, or simply the level of necessity of offered
goods and services in day-to-day life and current
requirements of people. For our purposes, we have
generalized this characteristic by combining two
parameters into a broader frequency of usage
parameter.

To divide outlets spatially, another dimension of
functional utilization is required — uniqueness of a
product. It represents the level of saturation of a city
market with a particular functional type of facility and
corresponds with Walter Christaller’s central place
theory, where the rank of an urban settlement defines
the level of uniqueness of goods and services they
contain [Christaller, 1933]. We can say that similarly to
settlements of different size containing goods and
services of different order and levels of diversity,
nuclei tend to concentrate outlets based on their
significance within urban space, and to represent

varying patterns of behavior we need to include the
outlets of varying levels of uniqueness in this study.

Regularly visited maintenance facilities together
with residential and employment locations form
individual activity spaces — geometrically, surfaces of
intense spatial behavior [Horton, Reynolds, 1971]. In a
wider sense, activity spaces can be viewed as
knowledge spaces which contain not only the
locations of personal experience but also places of
second-hand experiences from various sources
[Schonfelder, Axhausen, 2004a]. Although
spatiotemporal changes in activity fields are revealed
[Timmermans et al., 1982], generally areas of activity
stabilize as users of urban space adapt to an
environment and slow down the exploration process
after the initial phase of learning. The concept of
activity spaces matches the vernaculars defined by
Vysokovsky, having more practical application
examples at the same time, where researchers mostly
implement commuting data like Mobidrive dataset
[Schonfelder, Axhausen, 2004b] or actively tracked
cellphone location data [Xu et al., 2016]. In this study
activity spaces are collected as preferred locations of
consuming products of varying uniqueness and
frequency of usage via the field survey due to lack of
other types of data and the smaller scale of the
research polygon.

Methodology and constraints of field survey

The street survey was conducted on two non-holiday
weekends with good weather conditions. Overall, 112
maps were collected, with 107 respondents residing
within the research polygon and 5 who resided in its
immediate vicinity. The estimated population residing
within the territory is approximately 150,000 people,
meaning the sample has a 92% confidence interval
with a 90% coverage probability. The rejection rate
fluctuates between 2 and 5 refusals per answer
collected depending on the survey day.

The correct choice of strategy on response
collection was the central issue of survey
methodology. The initial idea of surveying along main
streets failed due to a high average walking speed of
pedestrians. Consequently, the strategy shifted to a
more sporadic surveying within recreational zones as
the most effective non-target data collection
locations due to a lower speed of pedestrians and a
more relaxed atmosphere. Another successful strategy
was moving inside residential blocks in peripheral
zones, where it was possible to fill the gaps in spatial
distribution of residential locations and to canvass
some underrepresented groups of respondents.

3. The difference between focal and nodal is in the presence of transport hubs in the latter [Rodoman, 1999]; similar narrative could be
traced back to Kevin Lynch’s description of a node as one of five core elements of any city: “Nodes are the strategic foci ... typically either
junctions of paths, or concentrations of some characteristic” [Lynch, 1960].

4. The logic here is similar to that of the Huff model [Huff, 1963] which postulates the existence of zones of influence of certain objects
(from shops to cities) decaying with a function of distance. When overlapping, they form a vague border where consumers do not have any

advantage of going to a particular object, called the area of uncertainty.
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The survey focused on local dwellers as regular potential female respondents as they generally feel
users of the polygon® and did not take into account less safe talking to male strangers on the streets. For
incomers who are less familiar with the territory. To older men the rejection rate was much higher than on
avoid potential concerns of privacy violation, the average, and it was generally harder to find them on
question on place of residence was asked in a vague the streets.
form, allowing respondents to map one of the To describe consumer behavior of respondents
neighboring houses instead of one’s own. This resulted  from the functional utilization point of view,
in receiving the answer almost every time as 9 categories of goods and services were identified
respondents felt much less exposed. (see Fig. 8). Their choice was the summary of two key
For the sample to be representative, two criteria factors. First, there had to be a sufficient presence of
were articulated — spatial homogeneity of places of relevant outlets on the territory. Second, they had to
residence and age-sex structure of respondents. The differ in frequency of usage and uniqueness. Some
first criterion provides a better representation of local products match the parameters due to pairing with
patterns of activity across the polygon, especially similar types of products of different characteristics
considering more self-oriented zones like modern (types of food with differing frequency of usage or
residential complexes (see Fig. 6). Several respondents  types of catering with different uniqueness). During
residing in immediate vicinity to the polygon the survey, respondents were asked to map preferred
predominantly utilize the venues within it. facilities where they usually go for the specified
The second criterion allows us to achieve a sample products (if used within the polygon).
close to the general population pyramid of the The structure of responses demonstrates a
territory with 10-year intervals® (see Fig. 7). During the significant shift of usage towards more common and
survey some age-sex groups were more difficult to densely located outlets inside the polygon. More
meet and interview than others which slightly affects common goods and services (food and banking) were
the sample. For instance, interviewing middle-aged marked by more than 80% of respondents, while the
women was complicated because many of them were share for more occasional ones (delivery pick-up
accompanied by children. Also, the interviewer’s points, places of rest and entertainment, self-care
gender likely hindered the response collection from services) drops to just over 60%. Cafés and fast-food

5. The main concern here is the term “local dweller” which was sometimes misinterpreted (for instance, some people who migrated to the
research polygon a long time ago were still associating themselves not with it but with their previous place of residence). Here, we include
only those respondents who have lived within the polygon for some time.

6. For this study the population pyramid of Moscow is used as a reference.
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Fig. 7. Sample
population pyramid
compared to
Moscow’s average
sex-age distribution

Source: field survey.
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establishments, pointed out in slightly less
than a half of the cases, were mostly left out
due to three main reasons: insufficient
quality of available facilities, high prices, and
respondents’ preference for cooking at
home. Restaurants, clothes and footwear
outlets are predominantly used outside of
the polygon (most popular answers being
the city center or the nearest big shopping
mall near “Semyonovskaya” metro station)
due to low quality and lack of variety,
although there are several objects nearby.

Local patterns of human activity

To describe spatial patterns of local dwellers’
consumer behavior, the chosen product
groups are categorized by uniqueness and
evaluated by the distance from places of
residence. To identify concentrations,
heatmap contours are obtained; additionally,
the vectors from places of residence to
selected locations within concentrations are
added. The isochrones from hubs within the
polygon are built considering an average
walking speed of 5 km/h; they emphasize
the area of uncertainty in the center of the
territory.

Locations of the least unique products —
perishable and storable food and delivery —
tend to form concentrations within the area
of uncertainty due to a higher daily
necessity, although general spatial
distribution is quite even and dense (see Fig.
9). Three local areas can be distinguished
within the polygon based on perishable food
locations — they are formed either around
local shopping malls or in places of high
concentration of different functions in close
vicinity, meaning the user can potentially
satisfy several demands at once. The first
concentration, formed around the “Slavich”
(1) mall which contains many small
maintenance facilities, has a radial
distribution of users who mostly dwell up to
800 meters from it. The second (2) and the
third (3) nuclei, on the other hand, attract
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people living both nearby and far off as they
are situated closer to the major roads, tram
lines and model-approved nuclei.

Besides spatial accessibility, respondents
point out the quality-price ratio as one of
the main factors for choosing a specific food
shop. This explains the difference in
locations for purchasing perishable and
storable food — many respondents do not
trust chain stores in terms of meat and fish
quality and freshness and prefer more
distant but more trustworthy outlets like
Preobrazhensky market (4) as the frequency
of usage of that category is lower. Similarly,
specialized fish or meat stores are preferred
if they are located within a walking distance
from places of residence.

The general usage pattern of pick-up
points is slightly different. Spatial
accessibility of pickup points that are
characterized by an occasional usage allows
local dwellers not to choose the exact
location but rather select the service as the
average distance from places of residence is
the shortest out of all maintenance facilities.
Their concentrations, thus, are
predominantly the result of convenience of
using several outlets with different functions
in one place.

Spatial behavior of users diverges for
different unevenly spread products (see Fig.
10). Question on entertainment and rest
locations, introduced to respondents
without specifying the details, appeared to
be much more outdoors-centered than
expected. People do not see many
opportunities like going to the cinema or
theater within the polygon that meet their
recreational needs, and thus prefer visiting
other districts for it, especially the area
surrounding the nearby “Semenovskaya”
metro station or the historical center.
Instead, green zones stand out as the
primary places of rest, as plenty of them are
within or surrounding the polygon, the most
popular being “Sokolniki” (1) and
“Cherkizovsky” (2) parks and boulevard
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Fig. 8. Functional
categorization

of maintenance
facilities

Source: sociological

survey.
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Rokossovskoro (3). Overall, this characterizes
the territory as more peripheral and
monofunctional as no unique locations for
recreation were identified.

For other product categories higher
object-oriented concentrations were
identified, which approves the initial
hypothesis about their level of uniqueness.
Cafés are mostly decentralized and are not
very popular within the polygon — a large
proportion of respondents mentioned their
expensiveness and low quality of service.
The only place of attraction in terms of
common catering is the “Yantar” community
center (4) which was named by younger
respondents. Besides cafés, it resides several
other outlets and serves as a venue for a
diverse leisure time.

Locations of beauty services are also
highly dispersed throughout the territory.
People tend to choose a beauty salon or a
hairdresser based on individual preferences
rather than location. Moreover, some
respondents do not have a specific location
and regularly switch between different
salons. The only detected concentration (5)
allows us to identify places of more
communal and closed usage like residential
complex “Preobrazheniye” meaning its
dwellers rarely interact with the rest of the
polygon.

Three major ATM and bank locations
emerge depending on each respondent’s
specific bank preference and general
proximity to places of residence (6, 7, 8).

A high share of respondents selected several
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points as their usage depends on the routes
they take within the polygon to get to other
locations, primarily the hubs. The pattern on
exclusive territories is similar to that of
beauty procedures.

Finally, maintenance facilities with the
most unique products — upscale dining and
clothes and shoes — are not represented
sufficiently to identify local activity centers
which is another indicator of the polygon’s
more private and peripheral nature. The
responses tend to approve that conclusion,
with most respondents preferring to go
outside the territory for these products.

Nevertheless, those rare respondents
who use unique products on the territory
allow us to distinguish some patterns and
confirm previous hypotheses. For instance,
the restaurants used by respondents
partially concentrate in the same community
center “Yantar” as cafés. This happens due
to differing understanding of what a café
and a restaurant are based on individual
lifestyles and habits. If the respondent is a
regular visitor of catering facilities, they
might downgrade most of them to cafés,
while those who rarely eat outside places of
residence tend to elevate the status of
facilities they visit. Clothes and shoes outlets
named by respondents concentrate near
“Bulvar Rokossovskogo” metro station in
large shopping malls. Even though the
nucleus is not detected in that place by the
model, the pattern to gravitate towards
locations of higher importance on the city
scale is evident.
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Fig. 9. Distribution

of common product
locations

Source: sociological

survey.
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With the peculiarities of each product
category reviewed, the general picture can
be drawn. The trend for polarization in the
areas of uncertainty based on consumption
of non-unique products looms with “Slavich”
mall as well as two locations of high
transport accessibility and population flows.
“Yantar” community center is focused on
providing more unique and occasional
products and serves as a meeting point for
certain groups of users. The principal
similarity of these locations is the possibility
to meet multiple needs without the
necessity to travel away from the immediate
proximity of a place of residence. This logic
weakens with the levels of uniqueness and
frequency of usage — if some unique and
rarely used product is required, more effort
may be invested to achieve it.

This belt of local concentrations of
different product usage indicates the
existence of a distinct type of structural
element that has not been considered
properly in urban spatial organization
studies before. It does not function on the
city scale as the nuclei highlighted by
different models represent the nodes where
people commute from other areas. Nuclei
framework hence plays the role of a
“skeleton” of an urban organism that defines
the general connections. Local

concentrations that maintain the quality of
life for all urban dwellers can be regarded as
“ligaments” in that metaphor, bonding the
parts of flesh representing urban fabric.
Thus, when describing and analyzing the
functioning of the city structure, from now
on they must be considered as well.

Conclusion

The results of the survey do not match the
spatial structure highlighted by the
Vysokovsky model and bring a contrasting
layer of an actual local human activity. The
nature of the model’s nuclei and collected
locations’ concentrations differ
fundamentally in understanding human
activity on city and local scales. Model-
allocated nuclei attract local dwellers
primarily for unique and rarely used
products. Local concentrations, on the other
hand, include facilities with mass products
that must be more accessible. They may not
provide a lot of options (in fact, the number
of actual outlets may be quite small), but
their most important feature is the diversity
of functions. Apart from the products
included in the survey there are many small
businesses that provide basic essential
goods and services like all kinds of repairs,
pet products or medications. They may exist
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Fig. 10. Distribution
of uneven product
locations

Source: sociological

survey.

Fig. 11. Distribution
of sparse product
locations

Source: sociological

survey.
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within a larger facility — mall or community
center — or gravitate naturally if first floors
of the buildings are available for businesses
or they are able to find alternative
accommodation without any commercial
premises.

Another type of space organization is a
closed residential complex which includes
essential facilities and excludes its dwellers
from the surrounding territory’s life. The
example of “Preobrazheniye” demonstrates
that it is not necessary to leave the complex
boundary of both common and eneven
products, and the proximity of a metro
station is more important than the
availability of facilities on the rest of the
polygon territory. Thus, the development of
such self-centered type of built-up
environment is harmful for urban tissue
functioning as it hinders the socio-
behavioral coherency of territories.

This research has several limitations that
should be taken into account when citing or
replicating the methodology. First, the
applied version of the morphological
approach of the Vysokovsky model is
simplified compared to the original and
identifies the nuclei less precisely. Second,
the research shows only generalized
patterns of local activity and does not
specify them for different groups of
population, based on either age-sex or
social division. Third, the survey does not
fully capture each respondent’s full activity
area but rather its most noticeable and
distinctive parts that allow us to single out
the general pattern of local spatial behavior.
And finally, the study was conducted in a
geographically isolated polygon with a
distinctive area of uncertainty and hubs
forming it. This territory is a perfect location
to highlight a clearly defined phenomenon,
but depending on spatial configurations of
other territories such features may not
always occur.

Our findings have implications for
understanding the connection between the
established urban frame and actual
behavioral patterns on a local scale. One of
the possible next steps in describing local
human activity from the spatial organization
point of view is adding behavioral scenarios
into the research. Such an approach can
help to create a transition from regarding
separate products to modeling sequences of
actions that are possible within certain
areas. Consumer logic works great when
applied to separate products, but urban
dwellers never act like homo economicus,
making irrational decisions and switching

behavior based on different factors. They
are always subjects to new trends in all
spheres of life as well as countless external
sources of influence. Moreover, the recent
paper on urban economic resilience of
businesses and communities from changes
in spatial behavior in a response to various
shocks reveals a cascading effect which is
itself a result of a complex set of factors
shaping spatial organization [Yabe et. al.,
2024]. Thus, the understanding of decision-
making process on location choice and route
selection is crucial when studying urban
spatial structure.

References

Alonso W. (1964) Location and Land Use.
Towards a General Theory of Land Rent.
Cambridge, MA: Harvard University Press.

Alyapkina A.V. (2019) Prostranstvenno-
vremennye zakonomernosti v razmeshchenii i
funktsionirovanii tsentrov aktivnosti v g.
Moskve [Spatiotemporal dependencies of
activity centers placement and functioning
in the city of Moscow]. Master's
dissertation, Moscow.

Anas A., Arnott R., Small K.A. (1998) Urban
Spatial Structure. Journal of Economic
Literature, vol. 36, no 3, pp. 1426-1464.

Anderson N.B., Bogart W.T. (2001) The
Structure of Sprawl: Identifying and
Characterizing Employment Centers in
Polycentric Metropolitan Areas. American
Journal of Economics and Sociology, vol. 60,
no 1, pp. 147-169.

Anselin L. (1995) Local Indicators of Spatial
Association — Lisa. Geographical Analysis,
vol. 27, no 2, pp. 93-115.

Brade I., Axenov K., Bondarchuk E. (2007) The
Transformation of Urban Space in Post-soviet
Russia. London: Taylor & Francis.

Burger M., Meijers E. (2012) Form Follows
Function? Linking Morphological and
Functional Polycentricity. Urban Studies,
vol. 49, no 5, pp. 1127-1149.

Burgess E.W. (1924) The Growth of the City: On
Introduction to a Research Project. Chicago,
IL: University of Chicago Press.

Christaller W. (1966) Central Places in
Southern Germany/C.W. Baskin (trans.).
Englewood Cliffs, NJ: Prentice-Hall.

Craig S.G., Ng P.T. (2001) Using Quantile
Smoothing Splines to Identify Employment
Subcenters in a Multicentric Urban Area.
Journal of Urban Economics, vol. 49, no 1,
pp. 100-120.

Djolov G. (2013) The Herfindahl-Hirschman index
as a decision guide to business
concentration: A statistical exploration.
Journal of Economic and Social Measurement,
vol. 38, no 3, pp. 201-227.

Em P.P. (2017) Bol'’shoj gorod kak
samostojatel’naja sistema tsentral’nykh mest
(na premere Moskvy) [Big city as an
independent system of central places (on the

N. BULANIN 63
PATTERNS OF LOCAL HUMAN ACTIVITY..



example of Moscow)], Regional’nye
issledovaniya [Regional Studies], no 3,
pp. 34-42. (in Russian)

Em P.P. (2018) Razvitije sistemy tsentral’nykh
mest moskovskogo stolichnogo regiona v
postsovetskij period [Development of Central
Place System of Moscow’s capital region in
Post-Soviet Period]. Regional’nye
issledovaniya [Regional Studies], no 4,
pp. 75-83. (in Russian)

Filanova T.V. (2008) Formirovanije lokal’nykh
sotsial’'no-territorial’nykh obrazovanij v
krupnejshem slozhivshemsya gorode (na
primere g. Samary) [Formation of local
socio-territorial formations in the largest
established city (on the example of the city
of Samara)]. Doctoral dissertation,

St. Petersburg. (in Russian)

Gaikova L.V. (2015) Politsentrizm kak
paradigma razvitija rossijskikh gorodov
[Polycentricity as Russian cities’
development paradigm]. Teorija arkhitektury
[Theory of architecture], no 2, pp. 69-81.
(in Russian)

Garcia-Lopez M.A. (2010) Population
Suburbanization in Barcelona, 1991-2005: Is
Its Spatial Structure Changing? Journal of
Housing Economics, vol. 19, no 2,
pp. 119-132.

Getis A., Ord J.K. (1992) The Analysis of
Spatial Association by Use of Distance
Statistics. Geographical Analysis, vol. 24,
no 3, pp. 113-136.

Giuliano G., Small K.A. (1991) Subcenters in
the Los Angeles region. Regional Science and
Urban Economics, vol. 21, no 2, pp. 163-182.

Goncharov R.V., Gudz T.V. (2023) Modeli
gorodskoy politsentrichnosti: kompleksnyj
instrument obosnovanija reshenij o gorodskom
razvitii [Models of urban polycentricity:
complex tool for urban development solutions
justification]. A.A. Vysokovsky Forum
[Conference presentation]. Available at:
https://youtu.be/J-GU1DOMbrc?t=1863
(accessed: 18.08.2024). (in Russian)

Goncharov R.V., Nikogosyan K.S. (2017)
Vyyavleniye tsentrov aktivnosti v gorode:
sopostavleniye obyektivnukh I kognitivnykh
dannykh [Detection of activity centers in
the city: objective and cognitive data
comparison]. XVII April International
Conference on Economic and Social
Development. In 4 books. Book 1. NRU HSE,
pp. 333-342. (in Russian)

Gostev M.V. (2018) Ob evristicheskoy prirode
modelej evolyutsionnogo gorodskogo razvitiya
[On the Heuristic Nature of Evolutionary
Urban Development Models], Gorodskiye
issledovaniya i praktiki [Urban Studies and
Practices], vol. 3, no 1, pp. 7-22. (in
Russian)

Gostev M.V. (2022) Neravnomerno-
rayonirovannaya model’ goroda: istoki —
razvitije — primenenije — vliyanije
[Irregular Areas Urban Model: Genesis —
Evolution — Application — Influence],
Gorodskiye issledovaniya i praktiki [Urban
Studies and Practices], vol. 7, no 1,
pp. 106-125. (in Russian)

FrOPOOCKME MCCNEOOBAHUMA U MPAKTUKN

Gostev M.V. (2023) Vyjavleniye planirovochnoj
spetsifiki stolitsy v materialah kontseptsii
perspektivnogo razvitija Moskvy 1986 goda
A.E. Gutnova [Revealing the Planning
Specificity of Moscow in Gutnov's 1986
Perspective Development Conception].
Gorodskije issledovaniya i praktiki [Urban
Studies and Practices], vol. 7, no 4,
pp. 54-67. (in Russian)

Green N. (2007) Functional Polycentricity: A
Formal Definition in terms of Social Network
Analysis. Urban Studies, vol. 44, no. 11,
pp. 2077-2103.

Gutnov A.E. (1984) Evoljucija
gradostroitel’stva [Urban Planning
Evolution]. Moscow: Strojizdat. (in Russian)

Gutnov A.E. (1985) Sistemnyj podhod v
izuchenii goroda: osnovanija i kontury
teorii gorodskogo razvitija [Systematic
approach to urban studies: basement and
contours of urban development theory].
Sistemnye issledovanija. Metodologicheskie
problemy [System Studies. Methodological
Problems]. Moscow: Nauka, pp. 211-232.

(in Russian)

Harris C.D., Ullman E.L. (1945) The Nature of
Cities. The Annals of the American Academy
of Political and Social Science, vol. 242,
pp. 7-17.

Horton F.E., Reynolds D.R. (1971) Effects of
Urban Spatial Structure on Individual
Behavior. Economic geography, vol. 47, no 1,
pp. 36-48.

Huff D.L. (1963) A Probabilistic Analysis of
Shopping Center Trade Areas. Land Economics,
vol. 39, no 1, pp. 81-90.

Sotsial'no-ekonomicheskaya geografiya:
ponyatiya I terminy. Slovar’-spravochnik
[Human Geography: concepts and terms.
Encyclopedic dictionary] (2013)/Ed. by
A.P. Gorkin. Smolensk: Oecumene. (in
Russian)

Jaume M.T. (2012) Towards a Methodology to
Identify and Characterize Urban Sub-Centers:
Employment Entropy Information Versus
Employment Density. RSA European Conference,
pp. 1-38.

Kotov E.A. (2017) Gorodskaya
politsentrichnost’ na osnove tochek
prityazheniya [Urban polycentricity based on
points of interest]. Data & Science 2017
[Conference presentation]. Available at:
https://www.youtube.com/watch?v=ccMpN7ZihLo
(accessed: 15.08.2024). (in Russian)

Kotov E.A., Goncharov R.V., Novikov A.V.,
Nikogosyan K.S., Gorodnichev A.V. (2016)
Moskva: kurs na policentrichnost’. Ocenka
ehffektov gradostroitel’nyh proektov na
policentricheskoe razvitie Moskvy [Moscow:
Direction to the Polycentricity. Urban
Planning Projects Effects Evaluation on the
Polycentric Moscow Development]. Moscow: HSE
Publishing House. (in Russian)

Lynch K. (1960) The Image of the City.
Cambridge, MA: Harvard University Press.

McDonald J.F. (1987) The Identification of
Urban Employment Subcenters. Journal of
Urban Economics, vol. 21, no 2,
pp. 242-258.

TOM 9. N°4. 2024



McDonald J.F., McMillen D.P. (1990) Employment
Subcenters and Land Values in a Polycentric
Urban Area: The Case of Chicago. Environment
and Planning A, vol. 22, no 12,
pp. 1561-1574.

McDonald J.F., Prather P.J. (1994) Suburban
Employment Centers: The Case of Chicago.
Urban Studies, vol. 31, no 2, pp. 201-218.

McMillen D.P. (2001a) Nonparametric Employment
Subcenter Identification. Journal of Urban
Economics, vol. 50, no 3, pp. 448-473.

McMillen D.P. (2001b) Polycentric Urban
Structure: The Case of Milwaukee. Economic
Perspectives-Federal Reserve Bank of
Chicago, vol. 25, no 2, pp. 15-27.

McMillen D.P., Lester T.W. (2003) Evolving
Subcenters: Employment and Population
Densities in Chicago, 1970-2020. Journal of
Housing Economics, vol. 12, no 1, pp. 60-81.

McMillen D.P., Smith S.C. (2003) The Number of
Subcenters in Large Urban Areas. Journal of
Urban Economics, vol. 53, no 3, pp. 321-338.

Oldenburg R. (1989) The Great Good Place:
Cafés, Coffee Shops, Bookstores, Bars, Hair
Salons, and Other Hangouts at the Heart of a
Community. New York: Paragon House.

Palan N. (2010) Measurement of Specialization
the Choice of Indices (No. 62). FIW working
paper.

Parfyonova D.V. (2020) Faktory formirovaniya
tsentrov nochnoy aktivnosti v Moskve
[Factors of night activity centers formation
in Moscow]. Master’s dissertation, Moscow.

Ram S., Jung H.S. (1990) The Conceptualization
and Measurement of Product Usage, Journal of
the Academy of Marketing Science, vol. 18,
pp. 67-76.

Redfearn C.L. (2007) The Topography of
Metropolitan Employment: Identifying Centers
of Employment in a Polycentric Urban Area.
Journal of Urban Economics, vol. 61, no 3,
pp. 519-541.

Rodoman B.B. (1999) Territorial'nye arealy i
seti. Ocherki teoreticheskoj geografii
[Territorial Areas and Networks. Theoretical
Geography Essays]. Smolensk: Ojkumena. (in
Russian)

Schonfelder S., Axhausen K.W. (2004a) On the
Variability of Human Activity Spaces. The
Real and Virtual Worlds of Spatial Planning.
Berlin, Heidelberg: Springer Berlin
Heidelberg, pp. 237-262.

Schénfelder S., Axhausen K.W. (2004b)
Structure and Innovation of Human Activity
Spaces. Full length manuscript for ISTTT 16.
October 2004. Zurich.

Shearmur R., Coffey W.J. (2002) A Tale of Four
Cities: Intrametropolitan Employment
Distribution in Toronto, Montreal,
Vancouver, and Ottawa-Hull, 1981-1996.
Environment and Planning A, vol. 34, no. 4,
pp. 575-598.

Timmermans H., Van Der Heijden R., Westerveld
H. (1982) A Tale of Four Cities:
Intrametropolitan Employment Distribution in
Toronto, Montreal, Vancouver, and Ottawa-
Hull. Geoforum, vol. 13, no 1, pp. 27-37.

Von Thinen I. (1926) Izolirovannoje
gosudarstvo [Isolated State]. Moscow:

Ekonomicheskaja zhizn' [Economic Life]. (in
Russian)

Vysokovsky A.A. (1986) Prostranstvennoe
prognozirovanie zastrojki slozhivshihsja
gorodov [Spatial Forecast of Urban
Development]. Moscow: CNTI po grazhdanskomu
stroitel’stvu i arhitekture. (in Russian)

Vysokovsky A.A. (1997) Round table
“Teoreticheskiye modeli prostranstvennoj
organizatsii goroda i vozmozhnye strategii
razvitiya gorodov v sovremennykh usloviyakh
[Theoretic models of urban spatial
organization and possible strategies of city
development under modern conditions]”.
NIITAG. [Electronic version]. Available at:
http://emsu.ru/extra/htmds/um/1998/1/3-2.htm
(accessed: 20.08.2024). (in Russian)

Vysokovsky A.A. (2005) Pravila
zemlepol’zovanija i zastrojki: rukovodstvo
po razrabotke. Opyt vvedenija pravovogo
zonirovanija v Kyrgyzstane [Zoning
Ordinance: Development Manual. Zoning
Implantation Experience in Kyrgyzstan].
Bishkek: Ega-Basma. (in Russian)

Vysokovsky A.A. (2015) Udobnyj gorod: tri
urovnya sozidanija [Comfortable City: Three
Levels of Creation]. Vysokovsky A.A.: Sobr.
soch. v 3 tomah [Collected Works: In 3
Volumes]. Vol. 3. Public. M.: Grey Matter,
pp. 18-21. (in Russian)

Yabe, T., Garcia Bulle Bueno, B., Frank, M.R.,
Pentland, A., & Moro, E. (2024). Behaviour-
based dependency networks between places
shape urban economic resilience. Nature
Human Behaviour.

Xu Y., Shaw S.L., Zhao Z., Yin L., Lu F.

Chen J., Fang Z., Li Q. (2018) Another Tale
of Two Cities: Understanding Human Activity
Space Using Actively Tracked Cellphone
Location Data. Geographies of mobility.
London: Routledge, pp. 246-258.

Zaichkowsky J.L. (1985) Familiarity: Product
Use, Involvement or Expertise? Advances in
consumer research. Association for Consumer
Research, vol. 12, no 1, pp. 296-299.

N. BULANIN 65
PATTERNS OF LOCAL HUMAN ACTIVITY..



3AKOHOMEPHOCTU JIOKAJIbHOI AKTUBHOCTM
HACEJIEHMS: COLMONOMMYECKWIA NEPECMOTP
rOPOJICKO MPOCTPAHCTBEHHOI CTPYKTYPbI

BynaHuH Hukonaii Kupunnoeuu, Hesasu-
CUMBI MccnefoBaTenNb.
E-mail: nbulanin@gmail.com

CTaTba HauefneHa Ha pacKpbiTMe M onu-
caHue paHee OMycKaemblX 3JIEMEHTOB
rOpPOACKON MPOCTPAHCTBEHHOW CTPYKTY-
pbl — NoKanbHbIX CybUEHTpoB B apeanax
6e3pasnuunsi. BOMbWAHCTBO COBpPEMEH-
HbIX PaboT, MOCBSAWEHHbIX U3YYeHUw op-
raHMsauMy ropoacKOro mpocTpaHcTBea,
(OKYCUPYIOTCSH Ha BbIIBIEHUN KPYMHbIX
apep 6e3 yuyeTa MewbsLepHbIX Mpo-
cTpaHcTB. [lns ob6oCHOBaHUSA CywWecTBO-
BaHWA M 3HAYUMMOCTM Takux (GoOpM ro-
POACKOIO MpOCTpaHCTBa MpUMeHseTcs
BMLOOM3MEHEHHAs Mofenb BbicokoBCKoOro,
B TOM 4YMC/ie COUMONOrUYECKUN MOLAXOA
KaK noseBoi OMpoC B rpaHuuax nonm-
roHa uccrneposaHus. Jna onucaHus
NPOCTPaHCTBEHHOr O MOBEAEHUS MeCTHbIX
MUTENe KOHCTpyupyeTcs AByxmnapame-
Tpuyeckas KoHuenTyaNnbHas pamMka, no-
3BofisWas KiaccuhuumpoBaTb ToBapbl

n cepsuchl. lMonyyeHHas penpeseHTauns
nonsipusaunm NoKanbHOW aKTUBHOCTHU
LEMOHCTPUPyeT HeobxoammocTb Bonble-
ro BHUMaHMS K nepuihepuiHbix 30HaM,
paHee paccMaTpuBaeMbiM B KauyecTBe
rOMOT €HHbIX .

Knwuesble cnoBa: ropofackas MpocTpaH-
CTBEHHas CTPYKTypa; MONULEHTPUY-
HOCTb; My/nbTuMacwTabHbli ropoa; no-
KanbHas aKTMBHOCTb HaceneHus; apean
6e3pasnuuns; MockBa

UuTupoBaHue: bynaHmH H.K. (2025)
3aKOHOMEPHOCTU NOKaNbHOW aKTUBHOCTMU
HacefleHns: COLMONOrMYeCcKMin nepecMoTp
ropoACcKoON MPOCTPAHCTBEHHOW CTPYKTY-
pbl// TOpoACKUe ncCnefoBaHWs M MPaKTU-
Kv. T. 10. W 1. C. 50-67. DOI:
https:// doi.org/10.17323/
usp101202550-67

UcTouHUKHM

AnankuHa A.B. (2019)

MpocTpaHCTBEHHO -BPEMEHHbIE
3aKOHOMEPHOCTU B pasMeleHun

1N (YHKUMOHMPOBAHMU LLEHTPOB
aKTUMBHOCTM B . MockBe.
MarucTtepckas guccepTtaums. MockBa.

BoicokoBckuii A.A. (1986)
MpocTpaHCTBEHHOE MPOrHO3MpPOBaHue
3aCTPONKMU CNOKMUBWMXCSH TFOPOAOB. M. :
UHTU no rpawpaHCKOMy CTPOUTENbCTBY
N apxuTekType.

BoicokoBckuii A.A. (1997) Kpyrnwii cton
“TeopeTuyeckue mopenu
NPOCTPAHCTBEHHOW OpraHvMsaunu
ropofa v BO3MONXHble cTpaTeruu
pasBMTUS TOPOLOB B COBPEMEHHbIX
ycnosuax"” //HUNTAT . Pexnum pocTyna:
http://emsu.ru/extra/htmds/
um/1998/1/3-2.htm (pnaTta obpaweHus:
20.08.2024) .

66 FrOPOOCKME MCCNEOOBAHUMA U MPAKTUKN

BoicokoBckuit A.A. (2005) Mpasuna
3eM1enoib30BaHNa M 3aCTPONKM:
pyKoBOACTBO Mo paspaboTke. OmbIT
BBE[leHUs MPaBOBOro 30HUPOBaHUSA
B KbipreisctaHe. buwkek: Era-bacma.

BbicokoBckuin A.A. (2015) Ynob6Hbin
ropof: TpWu ypoBHS cosupaHus //Cobp.
coy.: B 3 T. T.3. Public. M.: Grey
Matter. C. 18-21.

lankosa J1.B. (2015) MoNWUEHTPU3M Kak
napaguMrma pasBuTUS POCCUUCKUX
ropofoB//Teopuss apxXuTeKTypbl.

T. 50. Wl 2. C. 69-81.

[oHuapoB P.B., lyasb T.B. (2023)
Mogenvn ropoAcKON MONAMLEHTPUYHOCTH:
KOMMIEKCHbIi UHCTPYMEHT 060CHOBaHMA
peweHnin o ropoaCcKoM
passuTun//Gopym A.A. BbICOKOBCKOTO
[foknap Ha KoHdepeHuun]. Pewum
poctyna: https://youtu.
be/J-GU1DOMbrc?t=1863 (paTa
obpaweHusi: 18.08.2024) .

FoHuapoB P.B., HukorocaH K.C. (2017)
BbiiBfieHMEe LEHTPOB aKTWBHOCTH
B ropope: conocTaBiieHune
06BEKTUBHBIX M KOFHUTUBHBIX
OaHHbIX // XVII Anpenbckas
MemAyHapoaHas HayuyHasi KoHdepeHuus
no npo6nemam pasBUTUS IKOHOMUKU
n obwectBa: B 4 KH. KH. 1. M.:

HWY BW3. C. 333-342.

focteB M.B. (2018) 06 3aBpucTUYeCKoOW
npupoae Monesnen 3BOJILUOHHOMO
ropoAckoro paseutus//Topofackue
nccrepoBaHua M npakTuku. T. 3.
1. C. 7-22.

focTeB M.B. (2022) BuigBneHue
NNaHWPOBOYHON CNeuutukn CTouLp
B mMaTepuanax KoHuenuum
NepcrneKTUBHOrO pPasBUTUS MOCKBbI
1986 ropa A.3. lyTHoBa//Topoackue
ncenepoBaHua u npaktuku. T. 7.

N 4. C. 54-67.

focTeB M.B. (2022) HepaBHOMepHO-
paliloHMpoBaHHas MOAENb ropopa:
MUCTOKM — pasBuTUE — NpUMEeHeHue —
BnuaHue // FopoAckue uccnepnoBaHus
n npaktukn. T. 7. B 1. C. 106-125.

F'yTHoB A.3. (1984) 3Bonwuns
rpagocTpoutensctea/A.3. TyTHOB.
M. : CTponiuspar.

FyTHOoB A.3. (1985) CucTeMHbii NoaXopn,
B M3y4YeHUU rOpoAa: OCHOBaHMA
M KOHTYpbl TEOPUU FOPOACKOTO
pas3BuTus //CucTEMHble UCCNefoBaHuS .
MeTopmonoruyeckue npobnemsi. M.:
Hayka. C. 211-232.

KotoB E.A. (2017) Topopackas
NOSIMUEHTPUYHOCTb Ha OCHOBE TOueK
npuTaweHns //Aupexkc. Data &
Science 2017 [loknap
Ha KoHhepeHuun]. Pexmm pocTyna:
https://www.youtube.com/watch?v=c-
cMpN7ZihLo (paTa o6paweHus:
15.08.2024) .

KoTtoB E.A., loHuapoB P.B.,

HoBukos A.B., HukorocsaHu K.C.,
lopogHunyeB A.B. (2016) MockBa:
KYpPC Ha MOMAMLEHTpMYHOCTb. OueHka

TOM 9.

3((heKTOB rpafoCcTPOUTENbHbIX
NPOEKTOB Ha MOJIMLEHTPUYECKOe
pasBuTME MOCKBbI.

Napthérosa L.B. (2020) ®akTopbl
(OpPMUPOBAHUS LEHTPOB HOYHOM
aKTMBHOCTM B MockBe. MarucTtepckas
ouccepTtaumsa, Mocksa.

PopomaH b.6. (1999) TeppuTopuanbHbie
apeanbl n cetun. Ouyepkwu
TeopeTnyeckoi reorpatdmm. CMONEHCK:
OlKyMeHa.

CoumanbHo-3KOHOMUYecKas reorpapus:
MOHATUA M TepMuHbl. CnoBapb-
cnpaBouHuk (2013) /0TB. peaq.

A.M. TopkuH. CmoneHck: OnKymeHa.
dunavosa T.B. (2008) ®opmmupoBaHue
JIOKaNbHbIX COLMaNbHO-
TeppuTopuanbHbix obpasoBaHuit
B KPYMHEWWeM CNoOXMBLIEMCS Fopone
(Ha npumepe r. Camapsl) .
[lnccepTauus Ha couckaHue ydeHoWn
CTeneHn KaHaupatTa apxuMTeKTypsl,
CaHkT-MeTepbypr.

Im MN.N. (2017) bonbwoi ropon Kak
camMocTposTenbHas cucTema
LeHTpasbHbiX MecT (Ha npumepe
MockBbl) // PeruoHanbHble
nccneposanma. N 3. C. 34-42.

3m M.N. (2018) PasBuTUE CUCTEMDI
LEHTpasbHbIX MECT MOCKOBCKOIO
CTONIMYHOIO pervoHa B MOCTCOBETCKUN
nepuog,//PernoHanbHbele UCcnepoBaHus .
N 4. C. 75-83.

Alonso W. (1964) Location and Land
Use. Towards a General Theory of
Land Rent. Cambridge, MA: Harvard
University Press.

Anas A., Arnott R., Small K.A.
(1998) Urban Spatial
Structure//Journal of Economic
Literature. Vol. 36. No. 3.

P. 1426-1464.

Anderson N.B., Bogart W.T. (2001)
The Structure of Sprawl:
Identifying and Characterizing
Employment Centers in Polycentric
Metropolitan Areas//American
Journal of Economics and
Sociology. Vol. 60. No. 1.

P. 147-169.

Anselin L. (1995) Local Indicators
of Spatial Association —
Lisa//Geographical Analysis.

Vol. 27. No. 2. P. 93-115.

Brade I., Axenov K., Bondarchuk E.
(2007) The Transformation of Urban
Space in Post-soviet Russia. L.:
Taylor & Francis.

Burger M., Meijers E. (2012) Form
Follows Function? Linking
Morphological and Functional
Polycentricity//Urban Studies.
Vol. 49. No. 5. P. 1127-1149.

Burgess E.W. (1924) The Growth of
the City: On Introduction to a
Research Project. Chicago, IL:
University of Chicago Press.

Christaller W. (1966) Central Places
in Southern Germany/C.W. Baskin

Ne4. 2024



(trans.). Englewood Cliffs, NJ:
Prentice-Hall.

Craig S.G., Ng P.T. (2001) Using
Quantile Smoothing Splines to
Identify Employment Subcenters in
a Multicentric Urban Area//Journal
of Urban Economics. Vol. 49. W 1.
P. 100-120.

Djolov G. (2013) The Herfindahl-
Hirschman index as a decision
guide to business concentration: A
statistical exploration//Journal
of Economic and Social
Measurement. Vol. 38. W 3.

P. 201-227.

Garcia-Lopez M.A. (2010) Population
Suburbanization in Barcelona,
1991-2005: Is Its Spatial
Structure Changing?//Journal of
Housing Economics. Vol. 19. W 2.
P. 119-132.

Getis A., 0rd J.K. (1992) The
Analysis of Spatial Association by
Use of Distance Statistics.//
Geographical Analysis. Vol. 24.
3. P. 113-136.

Giuliano G., Small K.A. (1991)
Subcenters in the Los Angeles re-
gion//Regional Science and Urban
Economics. Vol. 21. W 2.

P. 163-182.

Green N. (2007) Functional
Polycentricity: A Formal Definition
in terms of Social Network
Analysis//Urban Studies. Vol. 44.
W 11. P. 2077-2103.

Harris C.D., Ullman E.L. (1945) The
Nature of Cities//The Annals of
the American Academy of Political
and Social Science. Vol. 242.

P. 7-17.

Horton F.E., Reynolds D.R. (1971)
Effects of Urban Spatial Structure
on Individual Behavior//Economic
geography. Vol. 47. & 1. P. 36-48.

Huff D.L. (1963) A Probabilistic
Analysis of Shopping Center Trade
Areas//Land Economics. Vol. 39.
1. P. 81-90.

Jaume M.T. (2012) Towards a
Methodology to Identify and
Characterize Urban Sub-Centers:
Employment Entropy Information
Versus Employment Density//RSA
European Conference. P. 1-38.

Lynch K. (1960) The Image of the
City. Cambridge, MA: Harvard
University Press.

McDonald J.F. (1987) The
Identification of Urban Employment
Subcenters//Journal of Urban
Economics. Vol. 21. W 2.

P. 242-258.

McDonald J.F., McMillen D.P. (1990)
Employment Subcenters and Land
Values in a Polycentric Urban Area:
The Case of Chicago//Environment
and Planning A. Vol. 22. W 12.

P. 1561-1574.

McDonald J.F., Prather P.J. (1994)
Suburban Employment Centres: The
Case of Chicago//Urban Studies.
Vol. 31. M 2. P. 201-218.

McMillen D.P. (2001a) Nonparametric
employment subcenter identifica-
tion//3Journal of Urban Economics.
Vol. 50. W 3. P. 448-473.

McMillen D.P. (2001b) Polycentric
Urban Structure: The Case of
Milwaukee //Economic Perspectives-
Federal Reserve Bank of Chicago.
Vol. 25. M 2. P. 15-27.

McMillen D.P., Lester T.W. (2003)
Evolving Subcenters: Employment
and Population Densities in
Chicago, 1970-2020//3Journal of
Housing Economics. Vol. 12. W 1.
P. 60-81.

McMillen D.P., Smith S.C. (2003) The

Number of Subcenters in Large
Urban Areas//Journal of Urban
Economics. Vol. 53. W 3.
P. 321-338.

Oldenburg R. (1989) The Great Good
Place: Cafés, Coffee Shops,

Bookstores, Bars, Hair Salons, and

Other Hangouts at the Heart of a
Community. N.Y.: Paragon House.
Palan N. (2010) Measurement of spe-
cialization the choice of indices

(No. 62). FIW working paper.

Ram S., Jung H.S. (1990) The
Conceptualization and Measurement
of Product Usage//Journal of the
Academy of Marketing Science.
Vol. 18. P. 67-76.

Redfearn C.L. (2007) The Topography
of Metropolitan Employment:
Identifying Centers of Employment
in a Polycentric Urban
Area//Journal of Urban Economics.
Vol. 61. W 3. P. 519-541.

Schonfelder S., Axhausen K.W.
(2004a) On the Variability of
Human Activity Spaces//The Real
and Virtual Worlds of Spatial
Planning. Berlin, Heidelberg:
Springer Berlin Heidelberg.

P. 237-262.

Schonfelder S., Axhausen K.W.
(2004b) Structure and Innovation
of Human Activity Spaces. Full
length manuscript for ISTTT 16.
October 2004. Zurich.

Shearmur R., Coffey W.J. (2002) A
Tale of Four Cities:
Intrametropolitan Employment

Distribution in Toronto, Montreal,

Vancouver, and Ottawa-Hull, 1981-
1996 //Environment and Planning A.
Vol. 34. W 4. P. 575-598.

Timmermans H., Van Der Heijden R.,
Westerveld H. (1982) A Tale of
Four Cities: Intrametropolitan
Employment Distribution in
Toronto, Montreal, Vancouver, and
Ottawa-Hull //Geoforum. Vol. 13.
N 1. pP. 27-37.

Von Thinen I. (1926) Izolirovannoje
gosudarstvo [Isolated State].
Moscow: Ekonomicheskaja zhizn’
[Economic Life]. (in Russian)

Xu Y., Shaw S.L., Zhao Z., Yin L.,
Lu F., Chen J., Fang Z., Li Q.
(2018) Another Tale of Two Cities:
Understanding Human Activity Space
Using Actively Tracked Cellphone
Location Data//Geographies of mo-
bility. L.: Routledge. P. 246-258.

Yabe T., Garcia Bulle Bueno B.,
Frank M.R., Pentland A., Moro E.
(2024) Behaviour-Based Dependency
Networks Between Places Shape
Urban Economic Resilience//Nature
Human Behaviour. DOI: https://doi.
0rg/10.1038/s41562-024-02072-7.

Zaichkowsky J.L. (1985) Familiarity:
Product Use, Involvement or
Expertise?//Advances in Consumer
Research. Association for Consumer
Research. Vol. 12. M 1.

P. 296-299.

N. BULANIN 67
PATTERNS OF LOCAL HUMAN ACTIVITY..



