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Abstract

Introduction. This article is positioned theoretically at the intersection of four keywords: urban planning, urban renewal,
impact assessment, and technical infrastructure. Studies aiming to measure “impacts on technical infrastructure” are quite
rare and tend to focus exclusively on national-level critical infrastructure, ignoring the local / urban scale. Filling this gap,
this article specifically aims to propose an Urban Technical Infrastructure Impact Assessment (UTIIA) methodology
to measure the impacts of changing planning decisions on drinking water, sewage, and rainwater systems, addressing
a decision dichotomy (whether a planning decision constitutes a plan amendment or a plan revision) that is particularly
common for urban renewal applications in the Turkish planning experience.

Keywords: urban technical infrastructure impact assessment; urban renewal; plan amendment; plan revision; technical

infrastructure.

Introduction

Bridging Urban Planning, Technical Infrastructure
and Impact Assessment

Today, 55.3 % of the world’s population lives
in urban settlements. The UN predicts that this figure
will reach 68.4 % by 2050 (UN, 2018).

Parallel to the spatial demands of such an
exponentially increasing urban population, two
simultaneous phenomena are observed: on one
hand, densification of existing built-up areas,
transformation / land-use change of unbuilt areas,
and changes to urban social infrastructure areas
within the existing urban fabric; on the other hand,
urban spatial expansion beyond existing settlement
boundaries.

In this context, while resource management of
cities — where huge populations concentrate —
becomes a major topic, the management of natural
resources, public investments, and assets (including
social and technical infrastructure facilities) emerges
as related subtopics.

From the same perspective, urban sprawl
is characterized and criticized in terms of inefficient
use of urban technical infrastructure investments
within the planning literature of various geographies.
As an antidote, the keyword “urban compactness”
is being informed by carrying capacity and life-cycle
assessment arguments of existing infrastructure
investments and facilities. Achieving enriched
urban environments in terms of quality of life is only

possible and depends on a measurable compatibility
between impact assessment-driven decision-making
processes and existing technical infrastructure
investments. It is also worth mentioning that aiming
for efficient use of urban technical infrastructures as
public investments is the main idea of this article.

Departing from this idea and grounding it in the
current Turkish planning system, this paper proposes
an impact assessment methodology to measure the
impacts of changing planning decisions on urban
technical infrastructure systems. This methodological
proposal reflects the major findings of a research
project on a regulation proposal for infrastructure
impact assessment, carried out for the Turkish
Ministry of Development (Agagcioglu et al., 2017).

The keywords urban planning, urban renewal,
technical infrastructure, and impact assessment
each have a massive literature. Due to the subject
and intention of this article, a literature review and
gap analysis is carried out by examining double and
multiple intersections of these keywords.

Zone 1: Urban Planning, Renewal and Impact
Assessment Relation

When the urban planning literature is refined by
intersecting urban renewal and impact assessment
keywords (Fig. 1 — Zone 1), it is observed that
studies under this subtopic show a fragmented
nature in terms of their subject matter.

Chan (2017) investigates the social impact
assessment of an urban renewal project from a “right
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Fig. 1. Literature Review Fields

to the city” perspective, while Cheung and Leung
(2008) try to clarify the effects of urban renewal on
quality of life by considering subjective quality of life
parameters, and Amis (2001) evaluates the impacts of
a slum improvement project in India. Quite differently,
linking the subject to mega-projects, Forouhar and
Hasankhani (2018) examine local resident satisfaction
with an urban renewal mega-project developed
as a public-sector renewal intervention; Park et al.
(2016) concentrate on risk factor evaluation of mega-
projects; Lawanson and Agunbiade (2018) evaluate
the social and environmental effects of a mega-project
on indigenous communities; while Parkes, Lettieri,
and Bogle (2016) propose an environmental impact
assessment model based on an Olympic Park case
study considering the construction, staging, and post-
event phases of the mega-event. Consequently, it can
be said that impacts of various projects of different
scales and themes play a pivotal role in this literature.

Zone 2: Impact Assessment and Technical
Infrastructure Relation

The relationship between impact assessment
and technical infrastructure (Fig. 1 — Zone 2) hosts
the widest and most diversified literature. From this
perspective, Bonnel et al. (2002) aim to highlight
the direct and indirect effects of transportation
infrastructure investments in 13 European cities,
while Chia et al. (2016) explore the linkages between
environmental impact assessment and project
process integration, professional governance, and
public engagement in three transportation projects.
El-Gafy et al. (2011) focus on environmental
impact assessment of three plan alternatives for a
transportation project, and Wu et al. (2014) measure
the impacts of a highway project on landscape and
ecosystems. Mahmood and Keast (2016) introduce
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a new methodology to measure the probable impacts
and applicability of alarge-scale (bridge) infrastructure
project. Within the same literature, while Monzén et
al. (2013) measure the spatial equity impacts of a
high-speed railway investment using accessibility as
a lens, Mottee and Howitt (2018) similarly focus on
the social impacts of a new rail link, and Dimitriou et
al. (2015) explore the economic impacts of a mega-
infrastructure pipeline project.

In this bounded literature, “critical infrastructure”
appears as a major keyword, referring to important
infrastructure serving national and international
scales. The fundamental ideas of these studies
are risk assessment and precautionary actions /
policies against natural threats (such as flooding,
earthquakes, typhoons). Pant et al. (2018), for
instance, propose a multi-dimensional infrastructure
failure assessment methodology against flooding
for national critical infrastructures (including
electricity, airports, telecom masts, water towers,
and wastewater treatment facilities) in the Thames
catchment area. Very closely, while Emanuelsson
et al. (2014) explore flood risk assessment for
infrastructure networks, Neumann (2011) links
urban planning to critical infrastructure in the context
of sustainability.

In summary, this specific literature either
concentrates on the impacts of infrastructure
projects using tools such as environmental impact
assessment (EIA) (EI-Gafy et al., 2011; Chia et
al., 2016; Paudel et al., 2025; Raafat et al., 2026),
social impact assessment (SIA) (Mottee and Howitt,
2018), or economic impact assessment (Dimitriou et
al., 2015), or shows a clustering around the “critical
infrastructure” keyword (Pant et al., 2018) and deals
with the resilience of technical infrastructures against
natural risks (VROM, 2006) or related assessment
methodologies (Emanuelsson, 2014).

Zone 3: Urban Planning, Renewal and
Technical Infrastructure Relation

Starting in the late 1980s, the literature at the
intersection of these keywords (Fig. 1 — Zone 3)
mostly views technical infrastructure rehabilitation
(and upgrading) as a tool component of urban
renewal. For instance, Button and Pearce (1989)
develop a cost-benefit analysis of infrastructure
restoration for an urban revitalization project from an
economic perspective. Similarly, Olanrewaju (2001)
aims to evaluate the planning and implementation
of infrastructure upgrading based on Urban
Renewal Board studies in Badia (one of the low-
income settlements in Lagos). From a different
perspective within the same literature, Garrido-
Jiménez, Magrinya, and Consuelo del Moral-Avila
(2018) perform technical infrastructure calculations
to assess economic outcomes in terms of municipal
operating costs and revenues for diversifying urban
patterns.
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Partly similar to this article’s point of view, while
Hunt and Rogers (2005) explore a city center
revitalization project solely in terms of its new water
and energy demands considering sustainable
solution options, Grimaldi et al. (2017) take the
missing link between urban plans and water
infrastructure planning as their departure point,
comparing the relationships between regulatory
and planning instruments. Neumann (2011)
discusses the relationship between urban planning
and infrastructure network planning through the
lenses of life cycle / demand-capacity approach,
demand management, and infrastructure demand
assessment.

Very parallel to this last subset of articles, this
study aims to propose an impact assessment
methodology to systematically measure the
impacts of planning decisions on urban technical
infrastructure. However, beyond this general aim,
the study introduces several original and innovative
contributions that distinguish it from the existing
body of literature.

First, it conceptualizes infrastructure not merely
as an outcome of projects, but as a dynamic system
that is directly shaped by planning decisions,
thereby shifting the analytical focus from “impacts
of infrastructure projects” to the largely neglected
question of “impacts on infrastructure systems caused
by spatial planning interventions”. This reframing
aligns with the “networked infrastructure” perspective
of Graham and Marvin (2001), who argue that urban
infrastructure is a dynamic socio-technological
configuration reconfigured by planning and policy.

Second, the study develops a multi-dimensional
and integrative assessment framework that
simultaneously brings together urban renewal,
impact assessment, and technical infrastructure
within a single analytical model — an intersection
that remains underexplored in current research.
In this sense, the study occupies a distinct position
in Zone 4 (Fig. 1), moving beyond fragmented
approaches that typically address these domains in
isolation. This integrated approach addresses what
Tschupp et al. (2025) describe as the “siloed sector”
problem, where a lack of cross-sectoral coordination
leads to critical infrastructure bottlenecks during
urban development.

Third, and more importantly, the proposed
methodology introduces a novel operational
mechanism based on the concept of “infrastructure
tolerance / carrying capacity”, which enables the
quantification of whether a planning intervention
can be accommodated within existing infrastructure
systems or necessitates comprehensive plan
revision. This capacity-based threshold approach
transforms impact assessment from a descriptive
or ex-post evaluation tool into a decision-support
mechanism for ex-ante planning governance.

Furthermore, while the current literature
predominantly focuses either on (i) the impacts of
urban projects, mega-projects, and mega-events
without explicitly addressing their consequences
for infrastructure systems, or (ii) the impacts of
infrastructure projects themselves — often at
national or critical infrastructure scales — this study
uniquely contributes by operationalizing impact
assessment at the local / urban scale, where
planning decisions and infrastructure capacities
most directly interact. In doing so, it also bridges
an important institutional and methodological gap
between strategic-level assessments (such as SEA)
and project-level assessments (such as EIA), which
typically overlook local land-use planning processes.
As noted by Partidario (2023), this “tiering” gap often
leaves local planning decisions without a systematic
assessment of their cumulative environmental and
physical impacts.

Finally, the proposed UTIIA methodology
is grounded in the specific legislative and planning
context of Turkey, yet it offers a transferable analytical
framework that can be adapted to other planning
systems facing similar challenges of infrastructure
capacity, urban renewal pressures, and fragmented
decision-making.

Departing from these identified gaps and
limitations in the existing literature, this article
therefore not only proposes a new assessment
methodology but also contributes a conceptual
reframing, methodological innovation, and decision-
oriented toolset for integrating infrastructure
considerations into planning practice.

Changing Landscape of Impact Assessment
and Positioning Infrastructure Impact
Assessment within the Current Literature

After the wide-ranging use of project-level
EIA, a growing number of assessment tools has
been observed in the literature. Some relatively
new assessment types that play a pivotal role
include: Social Impact Assessment (Vanclay, 1999;
Vanclay, 2002), Post-Disaster Impact Assessment,
Demographic Impact Assessment, Economic
Impact Assessment, Equality Impact Assessment,
Gender Impact Assessment, Climate Impact
Assessment, Cultural Impact Assessment, Cultural
Heritage Impact Assessment, Cumulative Impact
Assessment, Health Impact Assessment, Human
Rights Impact Assessment, Socio-economic Impact
Assessment, Sustainability Assessment, and
Transportation Impact Assessment (Glasson et al.,
2012; Morgan, 2012; Ozugdil, 2023).

Such a diversification and specialization trend
can be seen as a result of demand for a more
comprehensive scope, better integration, and a
more extensive scale both in practical and theoretical
grounds. The model presented in this article,
parallel to some recent studies (Wang et al., 2020),
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summarizes the implementation guideline of a new
and special type of assessment not currently found
in the literature and focuses on an urban-scale
“infrastructure impact assessment”.

Hamada (2015) conceptualizes urban
infrastructure facilities as lifeline systems supporting
the protection and sustainability of human life in cities
and classifies these systems under four subtopics:

1. Water supply and purification systems:
including water, sewage, and river facilities.

2. Energy systems: including electric power, gas
and liquid fuels, and local cooling / warming.

3. Information and communication systems:
including telephone, information, and broadcast
facilities.

4. Transportation systems:
railroads, ports, and airports.

A similar categorization is accepted as a starting
point, and evaluation of the impacts of planning
decision changes on sanitation, sewage and rainwater
systems, ftransportation systems, and electricity
infrastructure is aimed for the proposed model.

Transforming Planning Agenda in Turkey

Since 1993, the mainstream assessment route
of Turkey has been dominated by project-based EIA
practices. Just after the approval of a new regulation
on Strategic Environmental (Impact) Assessment
(SEA) in 2017, plans, policies, and programmes
became subject to an obligatory impact assessment
process. Under this regulation, the plans covered
are strategic and sectoral plans (tourism master
plan, transportation plan, etc.), management plans
(watershed and river basin management plan, etc.),
and socio-economic and mezzo-scale spatial plans
(regional plans, environmental master plan, etc.)".
Within this context, local plans that define land uses,
population, densities, and spatial rules fall outside
the coverage of assessment systems. Departing
from this point, local spatial plan assessment

including roads,

" http://www.mevzuat.gov.tr/Metin.
Aspx?MevzuatKod=7.5.23492&Mevzuatlliski=
0&sourceXmlSearch=Stratejik%20%C3%87evresel%20
De%C4%9Ferlendirme%20Y %C3%B6netmeli%C4%9F.

appears as a clear gap and grey area between the
scopes of SEA and project-led EIA.

To clarify the relationship between planning and
impactassessmentpractices, itwould be bettertodefine
the (hierarchy of) the current comprehensive planning
system of Turkey on one hand, and the contradictory
nature of planning decisions — which becomes more
visible in current discussions on transforming planning
trends (such as urban renewal, mega-projects, etc.)
also causing uncertainties — on the other.

Contours of the Current Planning System

According to the current legislative context,
Turkey’s planning system has a hierarchical
structure starting from the national level (Table 1).
As upper-level instruments, National Development
Plans (macro-scale socio-economic plans defining
sectoral policies and investments within a five-
year period) and National Spatial Strategy Plans
(orienting spatial strategies, infrastructure, transport,
and other spatially relevant investments and
decisions) are foreseen. These national plans are to
be complemented by regional-level plans, namely:
Regional Plans (which are not obligatory and are
supposed to combine national-level aims, objectives,
and policies with regional strategies and decisions)
and Territorial Spatial Strategy Plans (which can
be prepared at varying regional scales and reflect
decisions at the regional territory) (OECD, 2017;
Ozugdl et al., 2017).

Functioning as mezzo-scale plans, Land
Development Plans have the same geographical
scope as Territorial Spatial Strategy Plans. These
plans are used to guide lower-level land-use plans
in terms of defining main decisions about settlement,
development zones, and sectoral relations.

At the local (urban) level, there are two types of
land-use plans. Being the first type, Master (Land
Use) Plans’ conformance to Land Development
Plans is a legal obligation. Master (Land Use)
Plans organize the location and growth directions of
settlements and main urban functions (residential,
commercial, industrial zones, urban facilities,
urban technical infrastructure, etc.) and the spatial

Table 1. Plan Hierarchy in Turkish Planning System

Level Plans ‘Scale

content Institution

National National Development Plan  |No scale

Sacio-economic|Presidency of Strategy & Budget

or more

National Spatial Strategy Plan |1/250,000; 1/500,000 |Spatial

Regional Regional Plans No scale

Socio-economic|Presidency of Strategy & Budget

Territorial Spatial Strategy Plan|1/100,000; 1/50,000 |Spatial

Regional Development Agencies
Ministry of Environment and Urban

Sub-regional
(city and its

Land Development Plans
1/25,000

1/100,000; 1/50,000; |Spatial

Ministry of Environment and Urban
Planning

Urban Master (Landuse) Plans

1/10,000; 1/5,000 Spatial

Metropolitan City Municipalities
(Provincial) Governorships

Implementation Plans 1/1,000

Spatial Local Municipalities
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distribution of population density. Determining the
spatial reflections (both 2D and 3D) of general
decisions of Master/Land Use Plans, Implementation
Plans (as the second type of local plan) must show
conformance to them.

In addition to this top-down legally binding
hierarchical planning structure — which is the
main route of planning for the Turkish case —
a paradigmatic shift toward strategic planning has
been observed since the 2000s. As a result of this
shift, sectoral and special plans such as Tourism
Master Plans, Agriculture Master Plans, Coastal
Zone Management Plans, Transportation Master
Plans, Watershed Management Plans, Earthquake
Risk and Mitigation Plans, etc., have emerged within
the planning agenda as non-obligatory strategic
types of plans (ibisoglu and Ozigiil, 2022; Yilmaz
and Alkan, 2024; Yiimaz et al., 2023).

From “Urban Planning” to “Urban Renewal”;
Growing Infrastructure Uncertainties

The above-mentioned urban land-use plans, which
are prepared by local municipalities, must be holistic
and consistent due to the current Turkish legislative
system. On the other hand, besides sectoral and
special plans, most urban mega-projects (mostly
decided by the central government) and urban renewal
projects (central government or local municipality
projects) can be major drivers of deformation of the
integrity and consistency of these local plans.

Within the scope of this study, the integrity and
consistency problem will be examined through the
impacts of planning decisions on urban technical
infrastructure (including sanitation, sewage and
rainwater systems, transportation systems, and

electricity infrastructure). As is well known, urban
technical infrastructure systems are planned and
designed in accordance with the projections of a
given urban system’s future demands, and local
(urban) plans are the base documents for these
projections. While master plans direct urban space
primarily through density and land-use decisions,
implementation plans convert these decisions
into built environment values (floor area ratio,
total construction area, building heights, etc.).
Considering the interdependent nature of local plans
and infrastructure investments, unless urban mega-
projects and renewal projects are developed in an
integrative manner (in terms of land-use and density
conformity between these projects and their vicinity),
great infrastructure uncertainties will be created. From
this perspective, Fig. 2 represents the hypothetical
uncertainty patches in a holistic urban plan.
Consequently, once an urban mega-project
or a renewal project is introduced into the land-use
plan of a given territory, three probable paths emerge
for the adaptation of these external and individual
projects to the current plan: first, making a new plan
(if an essential change in the planning problematic
is observed); second, revising the existing holistic
land-use plan in accordance with these projects (if
the main aims and objectives of the existing plan
remain but the holistic calculations must be revised
to sustain the quality of urban space); and third,
making partial amendments to the existing plans
(if the effects are minor). Also, depending on the
related national legislative documents, the proposed
model particularly aims to calculate the magnitude
of the effect caused by the planning decision on the

residential, mixuse efc,

urban renewal project (central gov.)

holistic
urban planning area

residential, mixuse etc

mega urban project (central gov.)
public-private portnership [residential, mixuse etc.)

mega urban project (local mun.)
public-private partnership [transportation)

Fig. 2. Uncertainty Patches in a Holistic Urban Plan
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existing technical infrastructure on the one hand, and
to serve in deciding the correct path on the other.

Methodology

The method used in developing the impact
assessment model proposed in this article is the focus
group. A focus group is a “non-standard technique
for information gathering based on an apparently
informal discussion among a group of people
selected on the basis of specific characteristics,
outlined according to the cognitive purposes of the
research” (Acocella and Cataldi, 2021). What makes
the focus group technique — in which qualitative data
is obtained through group discussions — unique is its
ability to generate data and information that is difficult
to access outside the interaction and participation
environment used in this technique (Morgan, 2019).
First used in the behavioral sciences, the technique
has been used for almost 100 years in a wide range
of scientific fields such as education, sociology,
communication, health sciences, organizational
behavior, program evaluation, psychotherapy, social
psychology, gerontology, political science, policy
research, sociology, anthropology, information
systems, management, and marketing (Stewart and
Shamdasani, 2015).

Although it is stated that a group size
of 6-8 people is generally optimal (Bloor et al.,
2001), 2-5 experts can also be used in “mini focus
group” type applications consisting of high-level
experts (Ochieng et al., 2018).

In developing the impact assessment model
that is the subject of this article, the focus group
technique was used in two main research stages.
The first stage involved identifying the possibilities
and limitations of planning, the impact of urban
renewal on technical infrastructure, and the “current
state” of the impact assessment system in Turkey.
The second stage was the “strategic decision and
model generation” stage, where the structure and
parameters of the infrastructure impact assessment
model were determined.

A total of seven participants from the following
disciplines took part in regular weekly focus group

meetings for one year: Drinking Water, Sewage and
Rainwater (three expert participants), Energy and
Communication (one expert participant), Urban and
Regional Planning (two expert participants), and
Transport (one expert participant). Furthermore,
two focus group meetings were conducted with
representatives of two directly relevant public
institutions, namely the Istanbul Water and Sewerage
Administration (ISKI) and llbank Inc. (ILBANK).
The findings of the aforementioned meetings are
presented in the section titled “Model Abstraction”
of this paper, while the conclusions regarding the
model parameters are outlined in Table 2. It presents
only those parameters identified for the categories of
drinking water, sewage, and rainwater infrastructure,
which fall within the scope of this paper. The
parameters predicted to have direct and significant
effects on the implementation detail of the model are
taken as the basis for further consideration.

Urban Technical Infrastructure Impact
Assessment Model Proposal (UTIIA)
Model Abstraction

Before introducing the proposed model, basic
related concepts need to be explored. Conceptually,
any change that does not contradict main plan
decisions, deform plan holisticity, or cause urban
infrastructure deficiencies (in the existing plan)
could be defined as a “plan amendment” (minor
changes in a plan without a major revision). On the
other hand, if an external plan decision causes a
major negative impact regarding the three above-
mentioned threats, “plan revision” (by which a major
revision of the whole plan is meant) appears as the
major plan instrument.

The main function of the proposed UTIIA model
is to orient decision-makers to differentiate planning
amendments from planning revisions. To distinguish
planning amendments from planning revisions using
this model, “tolerance level” must be calculated as
the measurable threshold of a planning amendment.
In other words, the tolerance level is limited by the
carrying capacity of the planned urban technical
infrastructure systems. Any plan decision tolerated

Table 2. Parameters derived from focus group findings

Infrastructure Parameters
category Direct & Significant Indirect & Ignorable

Drinking Water Current land-use type, planned land-|Climate, socio-economic structure, losses and

Infrastructure use type, population density and FAR|leakages, water consumption per capita, fire
(Floor Area Ratio) as basic determinants | flow, emergency needs, type of water distribution
of population (topography, pumping)

Sewage Current land-use type, planned land-use | Slope of terrain and road, climate and underground

Infrastructure type, population density and FAR as basic |water level, socio-economic structure, size
determinants of population of drainage basin

Rainwater Size of drainage area, BCR (Building | Socio-economic structure, distance to the discharge

Infrastructure Coverage Ratio), vegetation, ground |point
permeability, slope, population, current
land-use type, planned land-use type
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by the planned infrastructure capacity could be
accepted, while any excessive planning decision
implies a plan revision.

The proposed model works in a stepwise manner,
and the outline of the steps is presented below
(Fig. 3).

Step 1: “Determination of the planned
infrastructure capacities” due to population and land
use.

Step 2: “Determination of the proposed change in
master land-use plan and / or related implementation
plan”. The main question in this step to answer is:
what changes in the holistic (original) plan / plans
according to proposal?

Step 3: “Determining technical infrastructure
impacts of the proposed changes”. Within this step,
the proposal’s content and technical infrastructure
categories are related in terms of predicted impact
types (no impact, indirect impact, direct impact).

Step 4: “Calculating impacts of the proposal on
each technical infrastructure category in detail”.
In this step, after the related additional technical
infrastructure loads are calculated, a comparison is
carried out between the planned capacity and the
additional loads to determine whether the carrying
capacities are exceeded or whether the planned
capacities can tolerate the proposal.

EXISTING

wage
& Rain water

T Electricity

o
Module ‘ | Module

Module

Calculation of l

{ + TOLERANCE LEVEL

SITUATION Step 1
determination of capacities
of the planned urban
technical infrastructure
systems.
PROPOSED
SITUATION B
Step2&3

' what is the change in to what extend does the
| the plan ? change affects technical
\ infrastructure?
! changes in master landuse changes in master landuse
! plan and/or implementation plan and/or implementation
: plan lan
1
|
1
|
|
1
' THRESHOLD
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|
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Fig. 3. The Main Structure of the Proposed Model

In the following section, impact calculation details
(which are the tools to measure the magnitudes
of the impacts) are presented for drinking water,
sewage and rainwater systems.

Calculation Details and Components of the
Model

While calculating the impacts of a plan proposal
on the drinking water system, the evaluation
basically depends on an examination of whether the
additional load of the proposal remains within the
operating time of the existing infrastructure (which is
25 years) or not.

Here, the time to reach total population (7,)
and additional projected population generated by
the proposal (A) play a pivotal role. Within this
evaluation process, the operation start-up year of
the existing infrastructure project (X), population
growth rate and projection method, a 35-year
population projection, and the year the plan change
was made (Y) are needed and should be determined
as baseline information. Total population is the sum
of the initially projected population (Pp) of the given
area for which the drinking water infrastructure was
constructed and the additional projected population
(Ap) generated by the plan change. Time to reach
total population should be calculated according
to population growth rate and projection method
assumptions given in the national regulations on
drinking water and wastewater systems. To decide
whether the plan change should be accepted as
a “plan revision” or a “plan amendment”, the duration
calculated by the formula (Y-X) + T, (see Table 2 for
stepwise calculation details) must be compared with
the effective operating time (25 years) of the given
site’s infrastructure. If the calculated duration is more
than 25 years, the plan change could be accepted
as a plan revision. Otherwise, the given case is a
plan amendment where the impact on drinking water
is tolerable and no additional public investment is
needed (Fig. 4).

Impacts on sewage infrastructure should be
evaluated in two main steps. The first step is the
same calculation process as that carried out for
drinking water infrastructure. The only difference is
that the process proceeds to the second step if the
calculated duration ((Y-X) + Ttp) is found to be less
than 25 years (otherwise, the plan proposal is a
plan revision). Within the second step, an additional
verification emerges to determine whether the
sewage channel can tolerate the additional load.
To execute this step, the existing fill rate (He) and
the diameter of the sewage channel (Dc) must be
known. The fill rate of the sewage channel can be
calculated as a function of these components (Fr =
He/Dc), where 50 % of the channel fill rate is the
critical threshold (Hf). As a result, if the sewage
channel fill rate exceeds 50 %, the case can be
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Drinking Water Infrastructure:

Y= Year the plan change made

Pp= Initially projected population

Ap= Additional projected population
Ttp=Time to reach the total population

(1) Determination of X
(3) Population projection for 35 years

(4) Determination of Y
(5) Calculation of Tp

(Y-X) + Ttp > 25 years -- Plan Revision

X= Operation start-up year of the existing infrastructure project

Tp=Total population for the evaluation (plan change)} year (Pp+Ap)

{2) Determination of population growth rate and population projection method

(6) Calculation of Ttp (depending on the population growth rate and projection method in step 2)
(7) Deciding if the plan change is a “Plan Revision” or a “Plan Amendment”

{Y-X) + Ttp < 25 years -- Plan Amendment

k]
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A —
limit

:n' srmon @ C

plan change 3 3

(%)

e 4
N
project & afic critical threshold
4 i i 3
construction time SRSiatngime fime
5 year e o 25 year | 5year |

‘ 30 year| >
d I Lo}
H L S
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Fig 4. Components and Calculation Details of Impacts on Drinking Water Infrastructure (Adapted
from Adaccioglu et al., 2017)

designated as a plan revision; if not, the given plan
proposal is a plan amendment (Fig. 5).

To calculate the infrastructure impacts of
a plan proposal on the rainwater system, land-use
decisions must be considered to find the average
surface run-off coefficient of the urban environment.
In the national “Regulation on Rainwater Collection,
Storage and Discharge System”, surface run-off
coefficients are given for different land-use types.
The higher these coefficients are, the lesser the
additional load on the existing rainwater channel will
be. Departing from existing land-use proportions,
the average surface run-off coefficient and rainwater
flow and fill rate of the rainwater channel, the
calculation of the difference generated by the plan
proposal on the same components will be performed
for the given urban environment. At this point, it is
worth mentioning that existing conditions must be
determined because it is assumed that not all land-
use coverage is changed by the plan proposal.
Within this impact evaluation category, the fill rate of
the rainwater channel (considering the plan proposal
effects) (F,) is calculated by dividing the existing
rainwater level (H_ ) by the channel diameter (D).

cr

The obtained fill rate must be compared with the
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threshold level (given as 90 % in the same national
regulation) to decide whether the plan proposal
is a plan revision (F_2 H, ) or a plan amendment
(F, <H,) (Fig. 6).

As a conclusive remark for this section, it is
important to highlight that the proposed UTIIA model
works as a stepwise process for each of the three
given infrastructure impact categories. In other
words, if the plan proposal implies a plan revision
for any of the above-mentioned impact assessment
categories, then the holistic result should be
considered a plan revision by the planning authority.

Discussion and Conclusion

Parallel to neo-liberal critiques, the socio-
economic and environmental impacts of urban
(renewal) projects and mega-projects have been
central discussions in the current urban policy and
management literature throughout the last three
decades. Starting in the 2000s, the impacts of
infrastructure projects and, more recently, impacts
on critical infrastructure have also been widely
researched issues (Neumann, 2011; Emanuelsson
et al., 2014; Pant et al., 2018). Recalling the relevant
literature, Batouli and Mostafavi (2017) addressed
the sustainability of infrastructure systems using
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Sewage Infrastructure:

X= Operation start-up year of the existing infrastructure project

Y= Year the plan change made

Pp= Initially projected population

Ap= Additional projected population

Tp=Total population for the evaluation (plan change) year (Pp+Ap)
Ttp=Time to reach the total population

Ht=Threshold fill rate of a channel whichis 50% [*]

He= Existent fill rate of a channel

Dc= Diameter of sewage channel

Fr= Fill rate of sewage channel (He/Dc)

1sth Step: Verification of Operating Time of the Project

(1) Determination of X
(2) Determination of population growth rate [**] and population projection method [*]
(3) Population projection for 35 years
(4) Determination of ¥
(5) Calculation of Tp
(6) Calculation of Ttp (depending on the population growth rate and projection method in step 2)
(7) Deciding if the plan change is a “Plan Revision”
(Y-X) + Ttp > 25 years -- Plan Revision

(Y-X) + Ttp < 25 years - 2™ Step

2nd Step: Verification of Channel Fill Rate

(1) Determination of He & Dc
(2) Calculation of Fr (He/Dc)

Fr = Ht (50%) - Plan Revision
Fr < Ht (50%) — Plan Amendment

(3) Deciding if the plan change is a “Plan Revision” or a “Plan Amendment”

1. threshold limit

T ——— g-1---SE IR

[*] see 06 January 2017 dated “Regulation on Wastewater Collection and Removal Systems”, Appendix
“1.3.2.1. Future Population” (https://resmigazete.gov.tr/eskiler/2017/01/20170106-1.htm}

[**] see 12 October 2017 dated “Regulation on Drinking And Using Water Supply and Distribution
Systems”, Appendix 1 (https://resmigazete.gov.tr/eskiler/2017/10/20171012-1-1.pdf)

Fig. 5. Components and Calculation Details of Impacts over Sewage Infrastructure, (Adapted
from Agaccioglu et al. (2017)

a case study on roads and a model called “Service
and Performance Adjusted Life Cycle Assessment”
(SPA-LCA). In their literature review on the use
of multi-criteria  decision-making methods in
sustainable infrastructure design, Navarro, Yepes,
and Marti (2019) identified several methods,
including AHP, TOPSIS, and PROMETHEE. In
contrast to the model proposed in this paper, the
above-mentioned studies do not emphasize the
interconnection between impact assessment and
urban renewal. Upon examination of the literature on
urban renewal in relation to impact assessment, it
becomes evident that studies have been conducted
on various aspects, including social impacts (Yung

et al., 2015; Glasson and Wood, 2009), impacts on
quality of life (Eni and Abua, 2014), health impacts
(Bacigalupe et al.,, 2010), and economic impacts
(Bello and Nwosu, 2011). However, there is a paucity
of studies on impacts on technical infrastructure.

Filling this gap would also serve to improve the
efficiency of public resource use, which plays a pivotal
role within the aims of most urban administrative
authorities.

Such resource efficiency demands strong
integration between infrastructure investments and
holistic local-level urban plans. Any uncontrolled
intervention in holistic plans would deteriorate the
integration and the initially formed (healthy) plan-

43



Architecture and Engineering

Rainwater Infrastructure:

Htr= Threshold fill rate of a rainwater channel which is 90% [*]
Herl= Existent rainwater level of achannel

Dcr= Diameter of rainwater channel

Frr= Fill rate of rainwater channel (Herl/Dcr)

(1) Determination of existing landuse proportions

(2) Determination of existing surface run-off coefficient

(3) Determination of existing rainwater flow & fill rate of rainwater channel

(4) Calculation of landuse proportions due to plan change

(5) Calculation of average surface run-off coefficient [*] of the urban environment due to plan
change

Landuse Type Surface run-off coefficient

Trade:

city centre... 0.70-0.95

subcentre 0.50-0.70
Residential:

single storey residential Qreas.............cuun e 0.30-0.50

multi-storey (detached) residential areas.... 0.40-0.60

multi-storey (row) residential areas............. 0.60-0.75

adjacent areas (including rural zones).......... 0.25-0.40

multi-storey apartment blocks............ ccuvene. 0.50-0.70
Industrial zones:

LIGRE INQUSENY....coonsis sosnsssessssssssss ssssssasssss susssases 0.50-0.80

HEQVY INQUSETY ... sssississ sonssssan ssssssssssns sasasssse s 0.60—0.90
PUOIRS e rmssisveemsemiesssrsmescitssrson Srasempm e esss 0.20-0.35
F e T =1 o 0.20-0.40
UNBUITE GreQS....v.ouveve sveresre cvrenssesssson srissses svsssrans ese 0.10-0.30

(6) Determination of rainwater flow & fill rate of rainwater channel due to plan change
(7) Deciding if the plan change is a “Plan Revision” or a “Plan Amendment”

Frr 2 Htr (90%) -- Plan Revision

Frr < Htr (90%) -- Plan Amendment

y A
h Id limit g
o o
! D
h i Y v
hm
vy y

[*] see 23 June 2017 dated “Regulation on Rainwater Collection, Storage and Discharge Systems”, Appendix
2 (https://resmigazete.gov.tr/eskiler/2017/06/20170623-8.htm)

Fig. 6. Components and Calculation Details of Impacts on Rainwater Infrastructure
(Adapted from Adaccioglu et al., 2017)
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infrastructure interdependence, as is frequently seen
in Turkish planning practice. Such interventions are
mostly observed as a consequence of a project-
based partial decision-making process in the
Turkish experience. Here, impact assessment could
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be conceptualized as an ex-ante evaluation tool
to understand and measure the impact magnitude
of plan decisions (which would otherwise remain
uncertain) and to prevent the previously mentioned
disintegration problem.
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The proposed UTIIA methodology is such
a potential tool to measure the impacts of plan
changes for most Turkish metropolises where
urban renewal, mega-projects, mega-events,
etc., are major drivers of uncertainty patches.
UTIHA would serve the topics briefly summarized
below:

— Strengthening the integration of planning &
impact assessment, infrastructure investments &
planning decisions, and policy-plan-programme
level SEA & project-led EIA;

— Aiding the planning authority to justify plan
proposals and decide whether a planning change
should be considered a plan revision (which
necessitates new infrastructure investment) or a
plan amendment (which can be tolerated by existing
infrastructure);

— Clarifying how to implement current national
regulations on Wastewater Collection and Removal,
Drinking and Using Water Supply and Distribution, and
Rainwater Collection, Storage and Discharge Systems;

— Understanding the sufficiency of existing
urban technical infrastructure in a given area
under a plan change probability and improving
public resource efficiency through infrastructure
investment duration optimization as a preliminary
calculation for a more detailed cost-effectiveness
examination.

As a result, the proposed UTIIA can be seen and
developed as a specialized impact assessment type
positioned within the diversifying impact assessment
family on the one hand, and a useful decision-making
process for a more rational planning practice in the
Turkish case on the other.

References

Acocella, |. and Cataldi, S. (2021). Using Focus Groups Theory, Methodology, Practice. Sage Publications. DOI:
10.4135/9781529739794.

Agaccioglu, H., Demir, A., Ozkaya, B., Ozen, H., Oziigiil, M. D., Yerliyurt, B., and Torpi, H. (2017). Urban Infrastructure
Impact Analysis Model in Plan Amendments and Urban Transformation Applications. Research project, Turkish Ministry
of Development (T.C. Kalkinma Bakanhgi). Available at: https://webdosya.csb.gov.tr/db/altyapi/icerikler/3_plan_tad-latlar-
nda_ve_kentsel_donusum_uygulamalar-nda__kentsel_altyap-_etk-_anal-z_model-..-20180215130237.pdf (accessed on
10.06.2025).

Amis, P. (2001). Rethinking UK Aid in Urban India: Reflections on an Impact Assessment Study of Slum Improvement
Projects. Environment & Urbanization, 13 (1), pp. 101-113. DOI: 10.1177/095624780101300108.

Bacigalupe, A., Esnaola, S., Calderdn, C., Zuazagoitia, J., and Aldasoro, E. (2010). Health impact assessment of an urban
regeneration project: opportunities and challenges in the context of a southern European city. Journal of Epidemiology &
Community Health, 64: pp. 950-955. DOI: 10.1136/jech.2009.091256.

Batouli, M. and Mostafavi, A. (2017). Service and performance adjusted life cycle assessment: a methodology for
dynamic assessment of environmental impacts in infrastructure systems. Sustainable and Resilient Infrastructure, 2 (3),
pp. 117-135. DOI: 10.1080/23789689.2017.1305850.

Bello V. A. and Nwosu A. E. (2011). Effects of Urban Renewal on Residential Property Values in Two Neighbourhoods Of
Akure, Nigeria. FUTY Journal of the Environment, 6 (2). DOI: 10.4314/fje.v6i2.4.

Bloor, M., Frankland, J., Thomas, M., and Robson, K. (2001). Focus Groups in Social Research. SAGE Publications. DOI:
10.4135/9781849209175.

Bonnel, P., Raux, C., Petiot, R., and Cusset, J. M. (2002). Infrastructures Impacts Assessment, deliverable 4. Rapport
de recherche. Available at: https://www.researchgate.net/publication/5087393_Infrastructures_Impacts_Assessment_
deliverable_4 (accessed on: 01.06.2025).

Button, K. J. and Pearce, D. W. (1989). Infrastructure Restoration as a Tool for Stimulating Urban Renewal — The Glasgow
Canal. Urban Studies, 26 (6), pp. 559-571. DOI: 10.1080/00420988920080671.

Chan, K. W. (2017). Rethinking the mechanism of the social impact assessment with the ‘right to the city’ concept:
a case study of the Blue House Revitalization Project in Hong Kong (2006—2012). International Planning Studies, 22 (4),
pp. 305-319. DOI: 10.1080/13563475.2016.1273097.

45



Architecture and Engineering Volume 11 Issue 2 (2026)

Cheung, C. and Leung, K. (2008). Retrospective and prospective evaluations of environmental quality under urban renewal
as determinants of residents’ subjective quality of life, Social Indicators Research, 2008 (85), pp. 223-241. DOI: 10.1007/
$11205-007-9088-4.

Chia, C. S. F, Ruuskab, |, and Xu, J. (2016). Environmental impact assessment of infrastructure projects:
a governance perspective. Journal of Environmental Planning and Management, 59 (3), pp. 393-413. DOI:
10.1080/09640568.2015.1013623.

Dimitriou, D. J., Mourmouris, J. C., and Sartzetaki, M. F. (2015). Economic impact assessment of mega infrastructure
pipeline projects, Applied Economics, 47 (40), pp. 4310-4322. DOI: 10.1080/00036846.2015.1026591.

El-Gafy, M. A., Abdelrazig, Y. A., and Abdelhamid, T. S. (2011). Environmental Impact Assessment for Transportation
Projects: Case Study Using Remote-Sensing Technology, Geographic Information Systems, and Spatial Modeling. Journal
Urban Planning and Development, 137 (2), pp. 153-158. DOI: 10.1061/(ASCE)UP.1943-5444.0000050.

Emanuelsson M. A. E., Mcintyre N., Hunt C.F., Mawle R., Kitson J., and Voulvoulis N. (2014). Flood risk assessment for
infrastructure networks. Flood Risk Manage, 7 (1), pp. 31-41. DOI: 10.1111/jfr3.12028.

Eni, D., and Abua, C. (2014). The Impact of Urban Renewal on Quality of Life (QOL) in Calabar, Nigeria. Research on
Humanities and Social Sciences, 4 (17), pp. 129-136.

Forouhar, A. and Hasankhani, M., (2018). Urban Renewal Mega Projects and Residents’ Quality of Life: Evidence from
Historical Religious Center of Mashhad Metropolis. Urban Health 95, pp. 232-244. DOI: 10.1007/s11524-017-0224-4.

Garrido-Jiménez, F. J., Magrinya, F., and Consuelo del Moral-Avila, M. (2018). Municipal Operating Costs and Revenues
in Future Developments as a Function of Urban Planning Variables. Journal of Urban Planning and Development, 144 (1):
04017020. DOI: 10.1061/(ASCE)UP.1943-5444.0000407.

Glasson, J., Therivel, R., and Chadwick, A. (2012). Introduction to Environmental Impact Assessment. Fourth Edition,
Routledge Press, Oxon, USA and Canada.

Glasson, J. and Wood, G. (2009). Urban regeneration and impact assessment for social sustainability, Impact Assessment
and Project Appraisal, 27 (4), pp. 283—290. DOI: 10.3152/146155109X480358.

Graham, S. and Marvin, S. (2001). Splintering Urbanism: Networked Infrastructures, Technological Mobilities and the
Urban Condition. Routledge.

Grimaldi, M., Pellecchia, V., and Fasolino, I. (2017). Urban Plan and Water Infrastructures Planning: a Methodology Based
on Spatial ANP. Sustainability, 9 (5), 771. DOI: 10.3390/su9050771.

Hunt, D., V., L. and Rogers, C., D., F. (2005). Barriers to sustainable infrastructure in urban regeneration. Engineering
Sustainability, 158 (ES2), pp. 67—-81. DOI: 10.1680/ensu.2005.158.2.67.

ibisoglu C. and Oziigiil, M. D. (2022). A Framework Proposal for Plan Evaluation in the Context of Turkish Planning System.
ICONARRP International Journal of Architecture and Planning, 10 (2), pp. 916-944. DOI: 10.15320/ICONARP.2022.229.

Lawanson, T. and Agunbiade, M. (2018). Land governance and megacity projects in Lagos, Nigeria: the case of Lekki Free
Trade Zone. Area Development and Policy, 3 (1), pp. 114—131. DOI: 10.1080/23792949.2017.1399804.

Mahmood, M. N. and Keast, R. (2016). Bridging the Gaps between Impact Assessments and Resettlement Planning:
A Case Study of Padma Multipurpose Bridge Project, Bangladesh. Planning Practice & Research, 31 (1), pp. 41-64. DOI:
10.1080/02697459.2015.1104202.

Monzén, A., Ortega, E., and Lopez, E. (2013). Efficiency and spatial equity impacts of high-speed rail extensions in urban
areas. Cities, 30, pp. 18-30. DOI: 10.1016/j.cities.2011.11.002.

Morgan, D. L. (2019). Basic and Advanced Focus Groups. Sage Publications.

Morgan, R. K. (2012). Environmental impact assessment: the state of the art. Impact Assessment and Project Appraisal,
30 (1), pp. 5-14. DOI: 10.1080/14615517.2012.661557.

Mottee, L. K. and Howitt, R. (2018). Follow-up and social impact assessment (SIA) in urban transport-infrastructure projects:
insights from the parramatta rail link. Australian Planner, 55 (1), pp. 46-56. DOI: 10.1080/07293682.2018.1506496.

Navarro 1. J., Yepes V., and Marti J. V. (2019). A Review of Multicriteria Assessment Techniques Applied to Sustainable
Infrastructure Design. Advances in Civil Engineering, 6134803, pp. 1-16. DOI: 10.1155/2019/6134803.

Neumann, M. (2011). Infrastructure Planning for Sustainable Cities, Geographica Helvetica Jg. 66 (2), pp. 100—107.

Ochieng, N. T., Wilson, K, Derrick, C. J., and Mukherjee, N. (2018). The use of focus group discussion methodology: Insights
from two decades of application in conservation. Methods in Ecology and Evolution, 9, pp. 20-32. DOI: 10.1111/2041-
210X.12860.

OECD (2017). Land-Use Planning Systems in the OECD: Country Fact Sheets, The Governance of Land Use. Country Fact
Sheet Turkey. Available at: https://www.oecd.org/regional/regional-policy/land-use-Turkey.pdf. (accessed on: 02.06.2026).

46



M. Doruk Oziigiil, Bora Yerliyurt — Pages 35-48
URBAN TECHNICAL INFRASTRUCTURE IMPACT ASSESSMENT METHODOLOGY FOR PLANNING DECISIONS DEPENDING
ON TURKISH LEGISLATIVE FRAMEWORK

Olanrewaju, D. O. (2001). Urban infrastructure: a critique of urban renewal process in ljora Badia, Lagos. Habitat
International 25, pp. 373-384. DOI: 10.1016/S0197-3975(00)00042-4.

Ozigiil, M. D. (2023). Impact Assessment in Developing Countries and the Outlines of Turkish Practice. Cultural Heritage
Management: Why and How? Experiences and Discussions from Tiirkiye), Eds. Asu Aksoy, Deniz Unsal, Ebru Omay
Polat, Giil Pulhan, Iclal Dinger, Nuran Zeren Giilersoy, T. Glil Kbksal, Zeynep Ahunbay, Zeynep Enlil. I1stanbul: Istanbul
Bilgi University Press.

Ozigiil, M. D., Yerliyurt, B., and Segilmisler, T. (2017). An Evaluation of Integrated Coastal Zone Management Plan Practices
in the Turkish Case. IOP Conference Series: Materials Science and Engineering, 245, 062032. DOI: 10.1088/1757-
899X/245/6/062032

Pant, R., Thacker, S., Hall, J. W., Alderson, D., and Barr, S. (2018). Critical infrastructure impact assessment due to flood
exposure. Journal of Flood Risk Management, 11, pp. 22-33. DOI: 10.1111/jfr3.12288.

Park, J., Park, B., Cha, Y., and Hyun C. (2016). Risk Factors Assessment Considering Change Degree. Procedia - Social
and Behavioral Sciences, 218, pp. 50-55, 11th International Conference of The International Institute for Infrastructure
Resilience and Reconstruction (I3R2): Complex Disasters and Disaster Risk Management for Mega-Projects. DOI:
10.1016/j.sbspro.2016.04.009.

Parkes, O., Lettier, P., and Bogle I. D. L. (2016). Defining a quantitative framework for evaluation and optimisation of the
environmental impacts of mega-event projects. Journal of Environmental Management, 167, pp. 236—245. DOI: 10.1016/j.
jenvman.2015.11.009.

Partidario, M. R. (2023). Strategic Environmental Assessment (SEA). Current Practices and Future Demands. IAIA.
Available at: https://training.iaia.org/wp-content/uploads/2023/11/SEAManual.pdf (accessed on: 31.03.2025).

Paudel, K., Ghimire, E., and Phelps, J. (2025). The pending promises of mitigation measures in Environmental Impact
Assessments: A typology and evaluation of Nepal's hydropower projects. Environmental Management, 75, pp.1084—1098.
DOI: 10.1007/s00267-025-02131-3.

Raafat, A., Algheetany, N., and Ismaeel, W. S. E. (2026). A Digital Decision-Support Framework for Risk Identification and
Mitigation Management in Environmental Impact Assessment. Sustainability, 18 (4), p. 1980. DOI: 10.3390/su18041980.

Stewart, D. W. and Shamdasani, P. N. (2015). Focus Groups Theory and Practice. Third Edition, SAGE Publications.

Tschupp, R., Mansour, T., AlHajjar, M., and Alhomaidhi, N. (2025). Best-in-class infrastructure planning: What it takes to
excel, McKinsey & Company. Available at: https://www.mckinsey.com/industries/public-sector/our-insights/best-in-class-
infrastructure-planning-what-it-takes-to-excel (accessed on: 31.03.2025).

Vanclay, F. (1999). Social impact assessment. In: Petts J, editor. Handbook of environmental impact assessment, vol. 1.
Oxford: Blackwell, pp. 301-326.

Vanclay, F. (2002). Conceptualising social impacts. Environmental Impact Assessment Review, 22, pp. 183-211. DOI:
10.1016/S0195-9255(01)00105-6.

VROM, (2006). Climate Change in Delta Regions — Intensive Urbanisation in Vulnerable Delta Regions. VROM-ISoCaRP
Young Planning Professionals’ Workshop, Istanbul, Turkey 11-14 September 2006.

Wang, J., Ren, Y., Shu, T., Shen, L., Liao, X., Yang, N., and He, H. (2020). Economic perspective-based analysis on
urban infrastructures carrying capacity — a China study. Environmental Impact Assessment Review, 83, p. 106381. DOI:
10.1016/j.eiar.2020.106381.

Wu, C.-F. Lin, Y.-P. Chiang, L.-C., and Huang, T. (2014). Assessing highway’s impacts on landscape patterns and
ecosystem services: a case study in Puli Township, Taiwan. Landscape and Urban Planning, 128, 60—71. DOI: 10.1016/j.
landurbplan.2014.04.020.

Yilmaz, O. and Alkan, M. (2024). Applicability of spatial planning system package for the LADM Turkey country profile.
Transactions in GIS, 28, pp. 858-883. DOI: 10.1111/tgis.13165.

Yilmaz, O., Gursoy Surmeneli, H., and Alkan, M. (2023). Modelling of spatial planning systems with LADM standard: the
case in Turkish regulatory planning system. Survey Review, 56 (398), pp. 448—463. DOI: 10.1080/00396265.2023.2282274.

Yung, E. H. K., Chan, E. H. W,, and Xu, Y. (2015). Assessing the social impact of revitalising historic buildings on urban
renewal: the case of a local participatory mechanism. Journal of Design Research, 13 (2), pp. 125-149. DOI: 10.1504/
JDR.2015.069755.

UN, 2018. World Urbanization Prospects 2025. Available at: https://population.un.org/wup/DataQuery/ (accessed on:
21.12.2025).

47



Architecture and Engineering Volume 11 Issue 2 (2026)

METOLOJIOMA OUEHKU BO3OEUCTBUSA HA TOPOACKYIO
TEXHUYECKYIO UHOPACTPYKTYPY NPU NPUHATUN
NINAHUPOBOYHbIX PELULEHUA C YYETOM TYPELIKOWU

3AKOHOOATENbHOW BA3bI

M. Oopyk Oastortonb, bopa EpnutopT*
Fopo/cKoe 1 pervoHanbHoe nnaHuposaHne, TexHuyeckuin yrmsepentet Mbinabia, Ctambyn, Typuus

*E-mail: byerli@yildiz.edu.tr

AHHOTauuA

BBepneHue. [JaHHas cTaTbsi pacrnosfiokeHa Ha MnepeceyeHur YeTbIPEX KHYeBbIX TEOPETUYECKMX MOHSTUIA: ropoAackoe
nnaHnpoBaHve, peHoBaLMsa FOPOACKOW cpenpbl, OLEeHKa BO3OEWCTBUS U TeEXHUYeckas nHdpacTpykTypa. ViccnenosaHus,
HanpaBneHHble Ha N3MEPEHNE «BO3OENCTBUSA HA TEXHUYECKYH MHAPACTPYKTYPY», BCTPEYAIOTCA [OBOMBHO PeaKo U, Kak
npaBuno, OKYCUPYHTCS UCKIMHHYUTENBHO Ha KPUTUYECKM BaXKHOW MHDPACTPYKTYype HaLMOHANbLHOIO YPOBHS, UTHOPUPYS
nokanbHbIN / ropoackon macwtab. BocnonHas aToT npobern, HacTosiwasi cTaTbA CTaBUT CBOEN LeNbio NpeasioXnTb
METOZONOrMI0 OLEHKM BO3AENCTBUSI Ha FOPOACKYH TEXHUYecKyt UHdpacTpyktypy (OBITU) ons uamepeHus BRvsHUSA
N3MEHSIIOLLMXCSA MNaHUPOBOYHbBIX PELUEeHUM Ha CUCTEMbl MUTLEBOrO BOAOCHAOXEHWUSl, KaHanu3auum W NMBHEBOW
KaHanusaumu, a Takke obpaliaercs K npobrneme AMXOTOMUM peLUeHU (SIBNSIeTCA N NNaHUPOBOYHOE peLleHne
KOPPEKTUPOBKOW MaHa unm nepecmMoTpoM MniaHa), 4To 0COOEHHO XapakTepHO A1 NPakTUK peHOoBaLUm ropOACKOW cpeabl
B TYPELKOM OMbITE NaHNPOBaHKSI.

KnioueBble croBa: oLeHKa BO3AENCTBUS Ha rOPOACKYI TEXHUYECKYIO MHIPACTPYKTYPY; PEHOBaLMSi TOPOACKOW cpeab;
KOPPEKTUPOBKa MNiaHa; NepecMoTp NriaHa; TeXHUYeckas MHGPacTPyKTypa.
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