L

View metadata, citation and similar papers at core.ac.uk brought to you byf/\; CORE

provided by Directory of Open Access Journals

E3S Web of Conferences 274, 01021 (2021) https://doi.org/10.1051/e3sconf/202127401021
STCCE - 2021

The concept of creating a form-based code of
Zelenodolsk

Yulia Zakirova*', Maria Latypova', and Svetlana Gafurova!l0000-0001-7636-2268]

Kazan State University of Architecture and Engineering, 420043 Kazan, Russia

Abstract. The purpose of the study is to identify and compare territorial
zones, volumetric-spatial characteristics of buildings and the peculiarities of
the formation of open public spaces in Zelenodolsk. The main results of the
study are that a comprehensive urban planning analysis was carried out, on
the basis of which the features of the formation of territorial zones in the city
were revealed, the boundaries of spatial-environmental morphotypes, their
environmental features were identified, and the specificity of the formation
of a design code for different areas of the city was determined. The
significance of the results obtained for architecture and urban planning lies
in the fact that the concept of the form-based code developed in the study
for Zelenodolsk can become the basis for updating (or updating) urban
planning documents (Local standards for urban planning, General plan,
urban planning regulations, City beautification rules). The method of
identifying and forming spatial-environmental morphotypes in the city is
also of great importance, as the basis for creating a form-based code for
Russian small and medium-sized industrial cities.

Keywords. Form-based code, industrial monotown, planning structure,
spatial-environmental morphotype, design code.

1 Introduction

In Russia, a large number of cities were created in the twentieth century during the Soviet
period on the wave of industrialization, the post-war restoration of the national economy. The
general plans of Soviet cities were formed under the influence of a number of urban planning
concepts that suggest certain planning models (linear city, garden city, social city, etc.) and
rigid functional zoning. With the change in the political and economic structure of the
country, with the adoption of new regulatory and legislative documents, the planning
structure of such cities was fixed with new master plans, land use and development rules, and
a cadastre. The zoning used in modern urban planning documents of Russian cities is largely
based on the functional division of territories. An important task of modern urban planning
practice is to improve comfort, scale and identify the individuality of the urban environment.
Therefore, today the idea of supplementing functional zoning with a more attentive attitude
to the environmental, planning, and semantic features of the building is actively developing.
This is the concept of creating form-based area codes. Right now, many industrial cities of
Russia are going through the first experience of understanding their planning structure and
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the need for its transformations in response to the changing demands of the urban community
and appropriate planning in strategic and urban planning documents. These changes require
making adjustments to urban planning documents. Therefore, the study of the experience of
the formation and implementation of the concept of form-based code for many Russian cities
becomes especially relevant and timely.

Zelenodolsk is one of the industrial cities of the Republic of Tatarstan, historically
planned as a garden city. The city grew out of the working-class settlement Zeleny Dol (1928)
on the basis of the earlier settlements of Porat, Kabachishchi, Paratsky Zaton (Paratsk). The
settlement received the status of a city in 1932. The population at that time was 7300 people,
but by 1939 it had increased to 30200 inhabitants. Since 1958 Zelenodolsk has been the
administrative centre of the Zelenodolsk municipal district. Today Zelenodolsk is one of the
satellite cities of the Kazan monocentric agglomeration. The population of the Kazan
agglomeration is approximately 1.56 million people (data for 2019-2020), the population of
the agglomeration core of Kazan is 1257391 people (data for 2020). More than 100 thousand
people live in the city of Zelenodolsk, according to 2020, 165 915 people live in the
Zelenodolsk municipal district (early 2020). The distance to the core of the agglomeration of
Kazan, the capital of the Republic of Tatarstan, is about 40 km, time accessibility by private
car is 45 minutes, by public transport — 60 minutes. The proximity to the capital of a
constituent entity of the Russian Federation is undoubtedly a challenge in the socio-economic
development of the city, since it imposes the risks of an outflow of the population into the
agglomeration core. But at the same time, the relative proximity of major cultural,
educational, medical and infrastructural facilities gives the satellite city opportunities for
moderately sustainable development. During the period of Soviet industrialization, an
industrial city-forming base was created in Zelenodolsk, represented by machine-building
production, shipbuilding production, defense industry and woodworking. In the system of
the rigidly planned economy of the Soviet period, the city successfully functioned as an
industrial settlement. In the 90s of the twentieth century, due to changes in the political and
economic structure of the country, the city of Zelenodolsk (like many small and medium-
sized industrial Russian cities) experienced a socio-economic crisis, as a result of which
urban production was either stopped or significantly reduced. This led to a significant increase
inunemployment. At present, the city is included in the list of single-industry towns of the Russian
Federation with the most difficult socio-economic situation (including in connection with the
problems of functioning of city-forming enterprises). Today the city participates in the
implementation of federal and a number of republican programs aimed at supporting and
developing single-industry towns, improving the quality of the urban environment. In the city and
the municipal area, activities are being carried out to diversify production and the economy,
industry specificity — freight logistics, domestic tourism and recreation.

The purpose of the study is to identify and compare territorial zones, volumetric-spatial
characteristics of buildings and the peculiarities of the formation of open public spaces in
Zelenodolsk for the development of a form-based code of the city.

Research objectives:

1. To identify the features of the formation of territorial zones in Zelenodolsk;

2. To reveal the spatial-environmental morphotypes in Zelenodolsk;

3. Give recommendations on the formation of a design code based on the environmental,
landscape, socio-cultural characteristics of Zelenodolsk.

The planning scheme of the satellite city of Zelenodolsk is based on the concept of a
garden city, therefore, in the course of the study, works were considered that study the history
and modern development of garden cities, implemented in world practice. The original
concept of E. Howard «Garden City» was popular in the theory and practice of Soviet urban
planning, but underwent significant transformations (planning and ideological) in Soviet
realities. According to E. Howard, a garden city should combine the positive aspects of the
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city and the countryside, eliminating their shortcomings. The environment of such a city
would provide residents with the most comfortable and favourable sanitary, ecological and
recreational conditions, while maintaining the concentration of public and cultural facilities.
The garden city had a fairly rigid centric-circular layout and limiting indicators of the
population size (32 thousand people), as well as the area of the city (about 240 hectares) and
a clear balance of functional zones (only 40 hectares are intended for the urban area, the rest
of the territory is used for housing crops, orchards, vegetable gardens, etc.). Initially, in the
Soviet theory of settlement, only certain provisions of the concept of a garden city were used,
which helped to solve the problems of increasing greenery in the city, ordering manor-type
buildings in the suburbs, etc. Then the Soviet concept of garden cities, working garden
villages took shape more holistically and independently as a social program for the socialist
settlement of the future. The working village-garden itself consisted of standard low- and
medium-rise residential buildings, schools, hospitals, markets, kindergartens, etc. Plots were
allocated for communal facilities (bathhouse, laundry, garage, etc.). The community centre of the
settlement was compositionally highlighted and well connected with all quarters. A typical set of
a community centre included a square with a public garden, people’s houses, shopping facilities,
etc. The working village-garden or city-garden was an extremely green area, including squares,
parks, boulevards, green areas of schools, hospitals and children’s institutions, as well as an
extensive sports and park complex in the central zone of the city. Most of the workers’
settlements of this type were founded in the 1920s and 1930s of XX century [1].

We analysed the research devoted to the development of architectural space from the
point of view of ecology and green architecture [2-3]. A number of works are devoted to the
current trends in the improvement of the ecological situation in cities, including garden cities
[4-5]. Researchers note a key role in improving comfort in residential areas, improving
people’s health [6-7]. The authors considered the work analysing the experience of
reorganization of the urban planning structure, infrastructure support, and environmental
transformations of industrial cities of a single-industry type [8-10]. We also studied works
on the transformation of industrial areas and their flexible integration into the structure of the
city [11-12]. The experience of existing approaches to defining the image of a city has been
studied [13-14]. In the applied sphere, the image of the city is most noticeably manifested in
the branding and formation of the city’s design code, thereby influencing the urban economy
[15-17]. The work we considered is aimed at studying the transformation of the planning
structure of cities [18-20]. The authors also considered the works of Russian researchers on
the formation of environmental code and zoning in cities [21-22]. The basics of developing
a form-based code in foreign cities are also considered [23-25]. A number of researchers
associate the formation of new approaches to urban coding with the priority of the compactness
of the city, the concept of smart growth and technologies of smart cities [26-28].

2 Materials and methods

The study is based on a comprehensive analysis of the structural and functional structure of
the city, environmental and landscape features of the territory of Zelenodolsk and includes
the following methods:

— generalization of Russian and foreign experience in the reorganization of industrial cities,
the study and systematization of theoretical and literary sources, which made it possible to
identify modern trends in the field of urban development of the image of an industrial city;

— field and remote study of the urban environment of Zelenodolsk, collection and study
of cartographic materials, which made it possible to collect information for subsequent
analysis on individual territories and objects;

— functional-spatial and environmental modeling, which made it possible to present the
concept of volume-spatial regulations of Zelenodolsk.
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The materials for the study were documents of territorial, urban planning, strategic
planning of the city, the Kazan agglomeration and the Republic of Tatarstan™:

— Strategy of socio-economic development of the Republic of Tatarstan for the period
2030 (developed in 2016).

— Strategy of socio-economic development of Zelenodolsk municipal district for the

period of 2030 (developed in 2017).
— Spatial planning scheme for Zelenodolsk municipal district (developed in 2012).
— General plan of Zelenodolsk (developed in 2012, 2018).
— Rules for land use and development of Zelenodolsk (developed in 2020).
Also, the materials for the study were statistical data characterizing the socio-economic
and territorial development of the city (Table 1).

Table 1. The balance of the functional use of the territory of the municipality of Zelenodolsk.

. 2007 year 2017 year
Ne Territory name hectare % hectare %
The total area of the te.rrltory of the municipality 3821.6 100 | 5037.75 100
of Zelenodolsk, including:
1 | Territories of settlements, including: 3821.6 100 | 383943 | 76.21
1.1 | Residential areas 592.2 15,5 | 703.01 13.95
apartment buildings 243.8 6.4 222.88 5.55
manor buildings 348.4 9.1 4233 8.40
1.2 | Public and business areas, including 122.9 3.2 147.55 2.93
13 !ndustrlal zones, zones of engineering and transport 546 143 | 56375 11.19
infrastructure, including
1.4 | Agricultural use areas 353.3 9.2 274.76 5.4
1.5 | Recreational area 210.5 5.5 394.64 7.83
Special-purpose zone (cemeteries, storage and
1.6 | disposal of waste, zone of green areas for special 42.6 1.1 57.36 1.14
purposes)
1.7 | Zone of restricted areas - - 4.47 0.09
1.8 | Water area 1056.9 | 27.7 | 966.57 19.19
1.9 | Other zones 156.5 4.1 727.32 14.44
Territories outside settlements, including
) productlor{ zones, zones of engineering and ) } 119832 | 23.79
transport infrastructure, recreational purposes,
water area, other zones

According to Table 1, it can be noted that the total area of the municipality was increased
by 1216.15 hectares, by joining territories outside the settlements. Within the boundaries of
the city, the areas of recreational and special-purpose territories have increased.

Table 2. The population of Zelenodolsk.

2000 2010
100200 97674

1995
102000

2005
99216

2015
98462

2020
100039

Year
Population

According to the data in Table 2, we can note the maximum decrease in the population
by 3538 people in 2015 and a gradual equalization by 2020 to 100039 people.

*Strategic and territorial planning documents are available on the website of the Federal State
Information System for Territorial Planning https:/fgistp.economy.gov.ru/
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3 Results and discussion

3.1 Urban context analysis

The area of the city is about 37.73 km?, the average population density is 2643.6 people/km?.
In the territorial structure of Zelenodolsk, there are: two planning areas (central and eastern),
significantly different in the state of the urban environment, which are located on the upper
terrace, relative to the Volga reservoir, and an extensive gray belt formed by a zone of
railways, industrial and communal storage zones located on the lower terrace and almost
completely overlapping exits to the Volga River. The difference in elevations of the upper
and lower terraces is 56 m, which is an additional limiting factor for the accessibility of the
coastal zone. The city has a bus station, a railway station, and a seasonal ferry service.

The central region was formed as a working-class settlement-garden. Today it is a well-
green area of the city with a rectangular block grid with medium- and low-rise buildings,
which until recently maintained a balance in the provision of residents with social, cultural,
and service facilities. Also in the central area is a city center with administrative buildings, a
city market, a hospital campus and a city park. City festivals and events are also held in the
Central District. Two spatial connections lead from the central residential area to the industrial
zone. These spatial connections are formed by the system of streets leading to two bridges
across the railway and leading to the entrance nodes of the two main city-forming enterprises.
In 2019, in the central residential area of the city, amid acute social discontent, dozens of low-
rise apartment buildings were demolished. Residents of the demolished housing were evicted
with minimal monetary compensation. Typical multi-storey residential complexes were built
on the territory of the Eastern District to accommodate the townspeople evicted from
emergency housing. On the territory of the Central District, a system of large recreational spaces
was laid: the Rodina Park, the Avangard city forest park, and the Victory Park. Partial greening
of the streets has also been implemented. As a part of the implementation of republican
programs aimed at improving the quality of the urban environment, the park areas of the central
region and the city beach were reconstructed. The city beach, organized on the western border
of the city (border with the Republic of Mari-El), is located on the lower city terrace behind
the industrial area and is accessible only to users of individual vehicles.

The eastern region is separated from the central region with a forest, a ravine system and
arailway. Active development in this area began in the late 80s of XX century, together with
the creation of a local industrial zone (Zelenodolsk machine-building plant), which is
significantly separated from the residential area. In the Eastern District, the planning unit is
a «classicy» Soviet micro-district, formed by residential buildings of 5-9 floors, 2
kindergartens, a school, and shops within walking distance. To ensure the life of 4 «complete»
micro-districts (size 22-24 hectares), a community center, children's and adult polyclinics were
also built. The structure of the Eastern residential area also includes individual residential
buildings. To date, construction of new housing is being actively carried out on the territory of
the Eastern District. However, the entire infrastructural load falls on the already existing social
infrastructure (kindergartens, schools, clinics), there are no spaces for recreation and walking.
There is almost no landscaped recreational infrastructure on the territory. Green areas are
represented by small single public gardens. Therefore, meadows and forests located on the
border of the city, approaching the border of the city, experience a strong anthropogenic impact.
Today this eastern part of the city exceeds the central region both in area and in population.
Over the past 10 years, a swimming pool, an ice complex, a shopping center have been built
on the territory. A business center has been reconstructed, and the bus station has been
moved. There is still no comfortable exit to the Volga River.

The industrial territorial zone has historically developed and occupies almost the entire
lower terrace on the coastal zone of the Kuibyshev reservoir (Volga River). Today, the
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production and communal zone of Zelenodolsk is a territory with low social activity and
serves as an impenetrable barrier between the city and the Volga River. The predominant
functions are zones of industry (248.6 hectares/41%) and communal storage facilities (76.8
hectares/12.8%), individual residential buildings (39.1 hectares/6.5%), landscaping (104
hectares/17.3%). There are sanitary protection zones from industrial and communal storage
facilities. The ecological state of the coastal zone is unsatisfactory. According to a
comprehensive assessment of the territory in terms of natural and anthropogenic indicators
(source: General plan of Zelenodolsk), half of the coastal zone is classified as territories with a
critical ecological situation, and there is also a site with a critical ecological situation. Serious
remediation measures are required on the projected area due to the problem of untreated
wastewater flowing into the Kuibyshev reservoir. Reorganization of trees is necessary, since
there are weakened and dead trees. Debris removal and soil rehabilitation measures are
required. For the development of the coastal area, it is necessary to modernize industrial and
communal storage facilities, with the aim of a more compact location of facilities. It is also
necessary to take measures to reduce the sanitary protection zones of promising objects, and for
other enterprises to find alternative sites outside the coastal zone for their placement.

Za

| Distri

Centré

Volga River%

[M=T] Historical quarter "Polukamushki» [M=8] Microdistrict of medium-rise buildings (1990-2010)

M-2 Devclopment of individual residential buildings. [M-91 Microdistrict of multi-storey buildings (1990-2010)

M-31 Modem cotlage development M-10 Microdistrict of multi-storey perimeter development (2010-present. time)
IR Urban enlarged quarter (1930s-1950s); IM=111 Microdistrict of multi-storcy point development (2010-present. time)
Microdistrict of medium-rise line building (1950-1970) [M=12] Industrial development

[ME6] Microdistrict of medium-risc perimceter development (1950-1970) THorticultural association
[M=71 Microdistrict of medium-risc buildings (1970-1990)

[ 1 - urban central zone [ 3-periphery [ s-industrial and communal zone

[ 2-general urban area [ 4-railway station 7onc with minimal fragments of natural zone
6-natural zone

Fig. 1. Scheme of morphotypes of development in Zelenodolsk.
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3.2 Spatial-environmental morphotypes of Zelenodolsk

It is proposed to distinguish the spatial-environmental morphotypes of Zelenodolsk by their
location in the structure of the city and their role in urban life. It is proposed to distinguish
the spatial-environmental morphotypes of Zelenodolsk by their location in the structure of
the city and their role in urban life.

At present, the following spatial-environmental morphotypes can be distinguished on the
territory of the Central District:

- The urban central zone includes residential buildings with public services (M-6, mid-
rise perimeter buildings of the 1950-1970s), a shopping district («Kolkhozny market»), a
special-purpose micro-district («Hospital town») and the main city street (Lenin St.), which
is adjoined by city parks and city enlarged quarters of 1930-1950. (M-4) with service and
housing. It is proposed to include the historic quarter «Polukamushki» (M-1) in the city's
central zone. The reconstruction of this quarter is currently underway. The authors propose
to lay the functions of public services and housing on its territory. There is a lack of modern
leisure and cultural facilities in the urban central area.

- The general urban area mainly includes residential buildings with preschool, school education
and shops within walking distance. The building was formed in different historical periods:

- city enlarged quarters 1930-1950 (M-4),

- micro-districts of mid-rise perimeter (M-5) and lower-case (M-6) buildings 1950-1970,

- micro-districts of mid-rise buildings 1970-1990 (M-7) and the 1990s. (M-8),

Typical type of building 1930-1950 (M-4) is currently being lost and being demolished.
However, it was this type of development that shaped the image of a garden city. Today,
instead of demolished 2-3-storey buildings, multi-storey residential buildings are being
erected locally without additional social infrastructure and the formation of a complex
planning solution for the development of the quarter. In this zone it is proposed to form the
main boulevard street (Gogol street), connecting the Central and Eastern urban areas. The
authors note the need to form a comprehensive plan for the development of the territory where
the massive demolition of houses was carried out, as well as the need to develop detailed
volumetric-spatial regulations for new buildings.

- The peripheral zone is formed by the development of individual residential buildings
(M-2) and gardens (M-13). For this zone, it is necessary to regulate the envelope of
development and number of stories, lay down the rules for the improvement of common
areas, create public zones of local importance, and also describe the recommended materials,
colors and nature of the building.

- Natural zone — forests from the north-west and from the south.

On the territory of the Eastern District, the following spatial-environmental morphotypes
are distinguished:

- The central zone was formed spontaneously. It includes key public facilities (bus station,
cinema, shopping and business center), residential buildings with built-in service facilities and
small retail and service facilities along city streets (Koroleva st., Stolichnaya st., Komarova st.).
A comprehensive urban planning reconstruction and landscaping of this zone is proposed. It is
also proposed to create a large district park on a ravine-meadow area, which is currently not
arranged in a proper way, but is already used for city holidays and sports events.

- The general urban area is formed by mid-rise neighborhoods of the 1980-1990° (M-8),
micro-districts of multi-storey buildings in the 1990° (M-9), modern micro-districts of multi-
storey housing (M-10, M-11). This zone requires the creation of social service facilities, the
formation and improvement of common areas (streets, squares, public gardens).

- The peripheral zone is formed by the development of individual residential buildings
(M-2) and modern cottage buildings (M-3). For this zone, it is necessary to regulate the
building envelopes and number of storeys, develop rules for the improvement of the territory,
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create public zones of local importance, and also develop recommendations on materials,
color and nature of the building.

- Natural zone — meadow and ravine areas from the north-east and forests from the south.

At present, the following spatial-environmental morphotypes can be distinguished on the
territory of the Coastal District:

- Industrial and communal buildings — these are city-forming enterprises, a railway,
communal facilities (M-12). For these objects, it is necessary to carry out modernization and
reconstruction, to formulate regulations for the architectural and environmental, natural
landscape characteristics and environmental requirements for building. Sanitary and
ecological rehabilitation is required on the territory. To make the industrial and communal
front more permeable towards the river.

- The station area includes the railway station and the station square (requiring
reconstruction and improvement), which are adjoined by individual residential buildings (M-2)
and an industrial enterprise (Plywood plant).

- Natural zone — beach (landscaped in 2019, but the territory is removed from the central
region by 3 km, from the East by 7 km), part of the coastal zone, built up with industrial and
communal facilities that restrict access to the territory for residents, part of the coastal zone with
fragments of undeveloped landscaping, where it is physically possible to approach the water, but
the territory is not well-maintained and is heavily polluted. This zone requires cardinal ecological
restoration, cleaning of the river bank and bottom, rehabilitation of tall and shrub vegetation.

On the territory of the Coastal District, it is necessary to form a common urban zone of mixed
functional purposes (housing, services and recreation) by modernizing production, removing
utility and warehouse facilities and closed industrial enterprises. The development of the road
network, public transport routes is required in order to increase the accessibility of the territory.

The next stage in the study can be the development of recommendations for a space-
planning and environmental solution for each spatial-environmental morphotype.
Recommended and standardized parameters include building density, number of storeys,
design of facades of buildings of main streets (percentage of glass windows, size of signage,
presence of awnings, number of entrance groups), percentage and nature of landscaping of
sites, indentation of the building line from red lines, and others.

3.3 Recommendations for the formation of the design code of Zelenodolsk

General recommendations for the figurative filling of the design code of Zelenodolsk can be
based on the history of the city, landscape and geographical features and the specifics of the
city-forming base. The history of the creation of the city associated with the concept of a garden
city carries a strong and vivid image. Forests that form the border of the city, the greening
system in the Central District, forested gully systems, a variety of tall vegetation, a large water
area — these factors indicate the relevance and need for revival, development in new engineering
and technical conditions of the idea of a city-park or a city in a super-park. Today, access to the
river bank is difficult for residents of the city however the image of the large Russian Volga
River has a significant impact on the territorial self-identification of people. This can be seen
from the official city symbols, as well as geotags, photographs on social networks, and
children's drawings dedicated to urban themes. It is necessary to organize unhindered
interaction of city residents with recreational facilities and improve the quality of the urban
environment. It is also necessary to preserve and maintain biodiversity in urban conditions,
achieve the maximum variety of green urban arrangements, master and develop technologies
for «green facades» and green roofs, use environmentally friendly solutions for working with
rainwater, drains. The landscape, strengthened by planning techniques, together with
landscaped and preserved natural objects (forests and reservoirs) should become tools for
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forming the image of the city. The theme of greenery can also find its reflection in the graphic
design of facades, coatings, paving, navigation system, and solution of urban art objects.

It should also be noted that in the primary Soviet idea of a garden city, the rules of
landscaping were quite clearly spelled out regulating the parameters of organizing such open
urban public spaces as squares and public gardens. In addition, recommendations were
formulated on the nature and type of low and medium-rise residential buildings with a
characteristic pitched roof, terraced balconies, etc. These characteristic features can still be seen
in the authentic urban environment of Zelenodolsk. Some of them have been lost. Some have
been demolished as part of the emergency housing liquidation program and are currently being
demolished. It is necessary to fix these characteristic parameters of the environment, applying
authentic space-planning solutions in the areas of new development. The architectural solution
of buildings can be stylized in the design code of the territory, which includes a palette of
architectural solutions that forms the volumetric-spatial regulations of the city.

The specifics of the city-forming base associated with mechanical engineering,
shipbuilding, woodworking can also become a striking addition to the formation of an urban
design system. For residents, this part of their life associated with production is important.
Many families have been working in factories for several generations. In conversations with
residents, pride in the engineering, technical past and present of the city is shown. But despite
this, the production area located on the lower terrace is perceived as something alienated, a
gray area, a barrier. It is necessary to change the semantic perception of industrial territories
as a category of «terra incognito» into «terra novoy» through the organization of objects of
attraction for people: sports facilities, modern leisure, culture, food, trade, as well as the
construction of housing stock. Industrial aesthetics can manifest itself in the design of public
spaces (for example, materials such as wood and welded metal), plastics of small
architectural forms, and thematic art objects.

4 Conclusions

The study revealed the features of the formation of territorial zones in Zelenodolsk and urban
spatial and environmental morphotypes. The method of identifying and forming spatial and
environmental morphotypes in a city is of great importance, as the basis for creating a form-
based code for Russian small and medium-sized industrial cities. Also, recommendations are
given on the formation of a design code based on the environmental, landscape, socio-cultural
characteristics of Zelenodolsk. The distinguished spatial and environmental morphotypes and
recommendations for creating a design code are given for different planning districts of the city.

The developed concept of a form-based code for the city of Zelenodolsk can become the
basis for updating urban planning documents (Local standards for urban planning, General
plan, urban planning regulations, City improvement rules). The study made it possible to
determine some directions of transformation of the planning structure of Zelenodolsk within
the framework of the city-wide and local levels of the city's planning districts, which should
be reflected in the updating of the General plan of the city, and in the development of
territorial planning projects, respectively. At the city-wide level, the following was
highlighted: the formation of spatial links from housing to coastal areas, the creation of
natural and recreational zones in the coastal strip, the creation of open leisure and public
spaces as buffer zones between urban development and forestry, the revitalization of the
development of the entire lower terrace, redevelopment of the production and communal
storage zone, freeing up new sites for the development of public and residential functions.
For the Central District, the following directions of transforming the planning structure are
relevant: the development of a communication network, «green logistics», and the formation
of additional nodal spaces with the placement of public and cultural objects in them. For the
Eastern District, the following directions of transformations have been identified: the
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formation of a green frame on the territory, the creation of a system of different-scale public
spaces, the formation of a public center of the district.
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