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within cities that are polluted, battered, abandoned. These zones have different potentials,
i such as access to urban equipment and facilities. In practice, the redevelopment of these
ilands may be associated with challenges such as the type of ownership, accessibility, and
i economic viability, etc. Measuring and ranking their redevelopment capacity can be an
g'important planning step in returning these lands to the urban development cycle. In the
i past, Yazd city had some factories and active industries that are now located within the city
idue to the urban growth and expansion. Currently, these sites are abandoned and have
i environmental pollution. These sites lead to many social, economic, environmental, and
landscape issues. These issues include reduced social security, lack of a sense of belonging,
i reduced desirability for settlement in these lands, devaluation of land, adjacent municipal
i waste disposal sites, unpleasant urban image, and spatial discontinuities. Therefore, the
i main purpose of this paper is to evaluate the redevelopment capacity of the abandoned
lands (former Manufactory - Industrial Lands) in Yazd city.

ETHODS: This research is an applied type of research. The research employs a
H descriptive-analytical research method, and the data is collected by bibliographic
i study and interviews. Delphi, ANP, Super Decision, and Arc GIS software were employed
i for data analysis. In the first step, the criteria and the indices are extracted from theoretical
{literature. The criteria and indices have been scored by Delphi method, and accordingly,
gthe weight of each criterion is defined by the ANP method in the Super Decision software.
iIn the next step, industrial zones of Yazd city were recognized on the basis of weighted
icriteria in Arc GIS software. Finally, Yazd industrial zone redevelopment capacity has
ibeen achieved in 5 classifications (very high development capability, high development
i capability, medium development capability, low development capability, and very low
development capability).

INDINGS: According to the results of the network analysis process in Super Decision
;B software, thefollowingcriteriaare prioritized: 1-Site physical status with 0.451 coefficient
i of significance, 2- Economy with 0.387 coefficient of significance, 3- Infrastructure with
$0.161 coefficient of significance. Respectively, location in the city (0.223), owner willingness
Eor activity status (0.220), access to a network of passages (0.118), quality of buildings
£(0.117), area (0.114), ownership (0.094), price (0.036), access to public transport (0.033),
i burnout status (0.027) and access to utilities (0.013) are significant sub-criteria. The results
ishow that the lands in the middle and central texture of Yazd have very high and high
i development capability, which indicates the importance of the location in the city. The
lands that have the highest redevelopment capacity have the best access to the pathways.
i Therefore, location in the city, owner willingness (activity status), access to passages and
iareas are of high importance. Also, the low ratio of highly developed land area to total
{land area (35.8) indicates the low redevelopment capacity of manufactory-industrial lands.
i These results can help urban planners and managers prevent unnecessary growth and

d https://dx.doi.org/ 10.30475/ISAU.2020.221664.1363 °PEN8A°°ESS
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?expansion of the city in the future and mitigate the low density and urban dispersal.

ONCLUSION: Redevelopment of lands is a complex and multidimensional process in
: environmentally deprived sites with urban facilities and infrastructure. This process
i requires supportive laws and regulations, social participation of owners, citizens, and
i attention to outreach projects. Most redevelopment projects are costly at first, but if
i redeveloped to suit the site’s features properly, it will bring economic benefits in the long
run. This approach can respond to the cities’ need for growth and development due to
i population growth and urbanization and inappropriate use of urban land, leading to good
i land management. It can also bring vitality, dynamics, social identity, and quality of life
back to inefficient urban areas and contexts.

{ HIGHLIGHTS:

i~ In order to weight the criteria, Delphi technique and network analysis process (ANP)
i method have been used.

- Criteria of physical condition with indicators of location, area, quality of buildings and
i dilapidated status compared to the criteria of economy with indicators of owner readiness,
i land price and ownership and infrastructure with indicators of access to the road network,
 facilities and public transport are important There is more in the redevelopment of
abandoned lands.

i - The ratio of land area with very high and high development capability to the total of
i Manufactory - Industrial Land in Yazd is equal to 35.8%.
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Fig.1. The historical course of the idea of redevelopment of brown lands (Alimi and Ismailipour, 2016:13)
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Fig.2. Target zones and advantages in land redevelopment

Table 1. Definitions of brownfield from different sources

Resource
(country, researchers)
Beames et al., 2018

Definition

The term “brownfield land” usually refers to sites in a developed urban area with a former
industrial and contaminating land use. In the late 1990s, a cleanup policy was made to reuse
those lands and reduce the risks of contamination. However, in recent decades, the reuse of these
lands consistent with sustainability and the utilization of their social and economic opportunities
have been on the agenda of cities.

Bardos et al., 2016

An abandoned land is a hidden source of sustainable land management. Its presence provides an
opportunity for new developments in the urban environment in response to the needs of a
community.

EPA, 2011

Brownfield land is used for industrial purposes or certain service functions. Such land may
contain a small amount of contamination and waste (low or hazardous). And there is the potential
to eradicate its contamination and reuse that land.

American Planning

Association (APA), 2004:20

The term “brownfield land” is used to describe all abandoned spaces or places where
redevelopment is complicated by the presence of contaminants. These contaminants can include
diesel, fossil fuels, asbestos, acids, etc.

Waurtzler DiL.uigi, 2007:1

Brownfield land covers sites that can be redeveloped and reused. There are already contaminants
or the underlying cause of the contamination in those sites.

NCSL, 2010

Brownfield sites are usually desolate or industrial or commercial lands with contaminants that
may affect their future use.

Caves, 2005:26

The brownfield sites are usually considered to be surfaces that have been unused or abandoned
for a long time. They usually have worn-out properties. These sites have remained because of
the movement of industries from within the cities and their central areas due to changes in
technologies and methods of production and transportation within the cities.

Pizzol et al, 2016

A land whose former use has been altered, affected by surrounding land, abandoned, or less used.
All or most of brownfield land is located in developed areas. It suffers from contamination
problems and needs intervention to be reutilized.

Ahmad et al, 2018

In defining brownfield land, various terms have led to complexity. Communicating and
summarizing several infected, dangerous, underused, and vacant words in one “brownfield” term
are also a misconception. This type of land not only suffers from the environmental
contamination but also leads to urban land shortages, increased crime, economic and social
inequalities, etc.

Tarawneh, 2015

Brownfield land can be classified into three categories: abandoned, vacant, and contaminated
lands. Mines, large unfinished projects, and prohibited uses can be considered as abandoned and
contaminated lands. Also, the remains of construction projects and surrounding land uses can be
placed in the category of vacant lands.

Ahmadi, 2014: 3, as cited in
CABERNET Institute in

the European Union

The term “brownfield land” refers to spaces that were previously affected by its former use and
surrounding land and are now abandoned and vacant. It suffers from some real or obvious
infections. Brownfield sites are generally located in developed urban areas and need intervention
to be reused. The utilization of these lands can act as an economic stimulus at the district and
neighborhood scale, directly and indirectly, create employment, and remove environmental
pollution and take steps to improve the environment.

Cowan, 2005:40-41

Brownfield land is used as a contrasting term for green land. Brownfield sites are suitable for
relative density and use existing resources effectively compared to new developments or
undeveloped ones. They are often difficult to redevelop due to fragmented ownership, poor
service and transportation systems, and environmental pollution. Since 2002, the UK
government has preferred to use the term “previously developed land (PDL)” for these sites.

Nozari & Esmailpour,
2016: 24; as cited in the
Canadian Real Estate
Association (CREA), 2007

In Canada, the term brownfield land refers to abandoned, vacant, or unused industrial or
commercial property whose previous activities have led to contamination in these areas and
hence the potential for radar redevelopment. These sites are estimated to be between 20,000 and
30,000, scattered throughout Canada, and many of which are being prepared for redevelopment.
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Table 1. Definitions of brownfield from different sources

Esmailpour et al. 2014: 3

The term brownfield land was first introduced on June 28, 1992, at a state meeting hosted by the
Congress of the Northeast Middle East Coalition. In 1994, the Clinton administration introduced
an incentive tax on brown land to accelerate the city's clean-up and development. The Clinton
administration announced a national partnership for these lands. In the same year, the US
Congress allocated a budget for these lands.

Brownfield sites in the old part of the city, which in the past had industrial and commercial land
use for various pollutants, as well as barren and abandoned land in the old part of a city which
became garbage dumps, addicts' hangouts, etc., because of inattention to their situations.

Brownfield land related to industries and factories that have entered the legal area of a city due
to the expansion of the city: These factories have either continued to operate or have closed and
become inactive, separating different areas of the city.

Rural and suburban brownfield sites that have entered a city due to the expansion of the city:
These lands, which are almost like factory brown lands, have been located in the city or within
the legal boundaries of the city due to the growth of the city, and sometimes the municipality
may not have considered them as an urban area in its plans. Ecological groups of people living
in financial and economic poverty live in these sites. These areas do not have good conditions in
terms of quality-of-life indicators.

Taghvaei et al. 2015: 18

It is difficult to determine the number of existing brownfield sites because of the variety of
current definitions used. Landowners and municipalities are reluctant to describe properties as
brownfield sites with the stigma of contaminated land. Mayors are worried that the publication
of the exact number of brownfield lands can put them at a disadvantage compared to cities that
do not release this information. Of course, in recent decades, academics have been well-advised
by policymakers on the definition of brownfield land, which is now known as previously
developed land (PDL) (whether or not it is contaminated).
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Table 2. Criteria and indicators for measuring the open capacity of abandoned land development

Criteria indicator sources
Physical Quality of buildings  Northeast-Midwest, 2001/ City-Parish Planning Commission, 2004/ Banihashem,
age Server, & Ziary, 2014
Area
Activity Current land use Caves, 2005/ Banihashem, Server, & Ziary, 2014/ Mc Connell & Wiley, 2010/ EPA,
Performance 2015
incompatibility
Activity status
Texture geographical New Port City Council, 2009/ Listokin, Walker, Ewing, Cuddy, & Cander, 2006/; Otak,
pattern location 1999/ Fang fang,2007/ Loures, 2016
Background and
texture type
Urban Access to municipal ~ Northeast-Midwest, 2001/ Enger, 1997/ Florida Department of Community Affairs,
infrastructure facilities 2003/ Aly & Attwa, 2013/ Allan, 2001/ Enger, 1997/ Comprehensive Infill Guideline,
Access to public 2015/ Yilun et al, 2019/ Loures, 2016
transport
Distance to the
network of passages
Risk-taking Natural hazards Listokin, Walker, Ewing, Cuddy, & Cander, 2006/ RERC, 1982/ Fang fang,2007
Economy Land prices Otak,1999/ Northeast-midwest,2001/ Fang fang,2007

Ownership

Fang fang,2007/ Server, & Ziary, 2014
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Table 3. Status of criteria and indicators (sub-criteria)

Criteria / Index Score Percentage Spatial Display
Distance to the network of passages
<200 5 6/38

200-400 4 17/4
400-600 3 10/9
600-800 2 15/8
>800 1 5/16
Distance to the bus station
300> 5 9/96
300-600 3 11/8
600< 1 72/5

Very low

m medium

W Very much

Status of utilization of municipal sewage network

With sewerage network 5 26/2
With sewerage network 1 73/8
Quality of buildings
Maintainable 3 57/9
Repair 4 13/08
Destructive 1 6/54
Location Lifesss,
Middle texture 5 71 9 N
Central texture 4 8/09 ' ‘ .
External texture 1 84/7 . R
S
. N
i, -
Land price
500000-1000000 5 62/3
1000000-2000000 3 13/08
>2000000 1 24/6

s ) e
ediu ‘\'\\‘
~Very much 1
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Table 3. Status of criteria and indicators (sub-criteria)

Criteria / Index Score Percentage Spatial Display
Ownership
Governmental 4 8/2
Personal 2 92/5
Endowment 1 0/93
Public benefit 5 2/8

| [f
1

Owner readiness (Activity status)

With activity 1 63/55 * '
inactive 5 36/45
= Y
Area
200-1000 1 42/36
1000-50000 3 55/45
50000-100000 4 0/93
100000-200000 5 0/62
200000-267509/866205 2 0/62

Table 4. Final score of criteria and indicators

Criteria Indicator
Economy 0/387 Ownership 0/094
Owner readiness (activity status) 0/206
Land prices 0/036
Physical condition 0/451 location 0/235
area 0/114
Quality of buildings 0/117
Burnout condition 0/027
Infrastructure 0/161 Distance to the network of passages 0/118
Distance to the bus station 0/033
Access to municipal facilities 0/013
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Table 5. Capacity redevelopment of Manufactory - Industrial Land city of Yazd

Capacity Area(Hectare) Percentage
Very low development capacity (1) 11/7680434711 18/9
Low development capacity (2) 44/2561304137 22/4
Medium development capacity (3) 13/32241442624 22/7
High development capacity (4) 50/5106649866 25/2
Highly development capacity (5) 28/1895145824 10/6

%

Highly development capacity ()

High development capacitycr)

Medium development capacity (3) S * 3

Low development capacity (2)
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