)

7| e
@

.

SRICEL

Journal of Remote Sensing and GIS
Applications
in Environmental Sciences
rsgi.tabrizu.ac.ir

Optimization of Urban Land Division with a Climate Adaptation Approach

Parinaz Badamchizadeh®

by Using GIS
(Case of study: Shahriar_Tabriz)

| Iraj Teimouri 2%/ | Paria Saadatjoo 3
| Fereydoun Babaei Aghdam ®

| Ali Oskouee
Aras *

1. PhD Candidate, Geography and Urban Planning, Department of Urban and regional planning, Faculty of Planning and

Environmental Sciences, Tabriz University, Tabriz, Iran. Email: parinaz.badamchizadeh@tabrizu.ac.ir

2. *Associate Professor, Geography and Urban Planning, Department of Urban and regional planning, Faculty of Planning

and Environmental Sciences, Tabriz University, Tabriz, Iran. Email: iraj-teymuri@tabrizu.ac.ir

3. Assistant Professor of Architecture, Department of Architecture and Urban Design, Faculty of Civil Engineering, Tabriz

University, Tabriz, Iran. Email: paria.saadatjoo@tabrizu.ac.ir

4. PhD Candidate, Geography and Urban Planning, Department of Urban and regional planning, Faculty of Planning and

Environmental Sciences, Tabriz University, Tabriz, Iran.Email: ali.oskouee.aras@tabrizu.ac.ir

5. Associate Professor, Geography and Urban Planning, Department of Urban and regional planning, Faculty of Planning and

Environmental Sciences, Tabriz University, Tabriz, Iran. Email: fhabaei@tabrizu.ac.ir

Article Info

ABSTRACT

Avrticle type:

Research Article

Article history:

Received 20 March 2023

Received in revised form 20
April 2023

Accepted 6 May 2023

Published online 10 June 2023

Keywords:

Urban Land Separation,
GIS,

RWIND Simulation,
Wind Flow,

CFD simulation,
Climate Adaptation.

Objective: Urban climatic conditions have a profound impact on the comfort levels
experienced by citizens, making it essential to enhance building thermal performance
by strategically utilizing regional microclimates. This research delves into the intricate
relationship between different street and block orientations, particularly how these align
with the prevailing wind directions, and their subsequent effects on wind speed and
overall climate comfort in the city of Tabriz. The focus is to determine the most effective
urban land separation practices that would facilitate climate adaptation in Shahriar, a
region characterized by its cold, mountainous terrain.

Methods: To achieve the objectives of this study, a descriptive-analytical methodology
was employed, which included conducting detailed simulations utilizing RWIND
Simulation 1.75 software, alongside an analysis of urban land separation using the
capabilities of CIVIL3D 2022. The results obtained from these simulations were
meticulously compared against the DAVENPORT wind comfort criteria. This
assessment aimed to evaluate various comfort levels, highlighting areas of discomfort
as well as ranges deemed unbearable for inhabitants.

Results: The findings of this research underscore the importance of aligning urban land
separation practices with the specific local climate as well as the topographical features
of the area, which can result in a significant improvement in climate comfort for
residents. In particular, in cold, mountainous regions where wind patterns play a pivotal
role in determining comfort, it is essential to establish that urban lands are separated at
a minimum angle of 45 degrees from the direction of the wind.

Conclusions: The modeling conducted for the New Shahriar town illustrated that
incorporating design considerations that are informed by the local topography can lead
to the highest levels of climate comfort for its inhabitants. This comprehensive approach
not only highlights the intricacies of urban planning but also emphasizes the profound
impact that environmental factors can have on the quality of life within urban settings.
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Extended Abstract

Introduction: Adjusting urban climatic conditions has a significant impact on the comfort levels of citizens living
in those areas. It is essential to enhance the thermal performance of buildings, taking into account the regional
microclimates that exist, particularly in the context of ongoing climate change and the broader effects of global
warming. Urban planning must prioritize adherence to design principles that are compatible with these climatic
challenges. As we look towards the future, predictions suggest that cities will face a myriad of challenges that will
affect their livability and environmental conditions. This research focuses on an important aspect: how different
orientations of streets and city blocks in relation to prevailing wind directions can influence wind speeds and, by
extension, the overall climate comfort experienced by residents in Tabriz. The study aims to identify and present
the most effective land separation patterns that can optimize these climatic conditions and improve the thermal
comfort for the urban population. The outcomes of this research are intended to contribute to a better understanding
of urban design strategies that can enhance the resilience and habitability of cities amidst the challenges posed by
climate dynamics.

Purpose: This research aims to optimize urban land separation in Shahriar, Tabriz, by adapting to the region's
cold, mountainous climate.

Methodology: The current research is applied and descriptive-analytical in purpose and method. It involves
modeling land separation using CIVIL.3D software and simulating wind flow with RWIND Simulation software.
Quantitative analysis and measurable variables are employed given the multi-faceted nature of the study. Initially,
library studies were conducted on general separation principles, climate (wind flow), and urban climatic comfort.
Subsequently, to optimize the separation pattern, three land separation alternatives were modeled for the area and
simulated in RWIND Simulation software, with the results of these alternatives compared.

Results and discussion: Due to global warming and urban population growth, it is increasingly essential to focus
on urban land separation with an emphasis on environmental factors and the climatic comfort of citizens. Designing
in cold and mountainous climates necessitates attention to wind comfort, which should be incorporated into land
separation plans. Historically, local architecture and urban planning were tailored to the specific climatic
conditions of each region. However, in recent decades, it has become crucial to assess every plan for climatic
comfort and components before implementation. This research aims to examine the impact of land separation
patterns on wind comfort in the new town of Shahriar, Tabriz, and to analyze how the orientation of main streets
and building blocks influences climatic comfort in the area.

Conclusion: The research results show that Alternative No. 1, based on the land's topography, is in a favorable
condition. In contrast, Alternative No. 2, aligned at a 45-degree angle to the wind flow, is deemed acceptable.
Lastly, Alternative No. 3, which follows the region's native architecture and is oriented 13 degrees southwest,
ranks lowest in desirability, exhibiting the highest levels of discomfort. It is crucial to note that these findings are
based on average wind speeds during cold days; under stormy conditions, increased wind speeds may shift
tolerable conditions to intolerable ones, causing citizen discomfort. The study aligns with Montazer al-Hajjah
(2017) regarding the importance of physical factors in urban land separation, and it also supports Kazeminia (2019)
and Mohammadi and Behnamifard (2014) by highlighting the significance of social and physical factors in this
process. Furthermore, this research is consistent with Zamani et al. (2015), focusing on optimizing the separation
process.

Keywords: Urban Land Separation, GIS, RWIND Simulation, Wind Flow, CFD simulation, Climate Adaptation.
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