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Abstract
Introduction  Modern development is patented by rapid urbanization, which largely negatively affects the quality of life. 
Over the past few decades in the World; in the field of urban planning and the real estate market, Mixed-use development 
has become a Centre of attention. Karachi is the mega city with the highest population in Pakistan. Gulshan-e Iqbal is con-
sidered an upper to upper-middle-class income group residential place where mostly vertical development is observed. 
Soon the area gets popular for living, and road-facing flats started to engage in Residential cum commercial activities 
i.e., mixed-used development problems (traffic jams, people’s regular mobility, etc.) for residents arose and as the area 
got crowded day by day these problems became more critical. The present research aimed to examine the land-use type, 
and its distribution in the area of Gulshan-e-Iqbal I, and investigate the causes of the failure of Mixed-Use Neighborhood 
development and to prove the problem environmental impact assessment of the area have also been done.
Materials and methods  Object-based analyses have been conducted on a very high-resolution image of the SAS planet, 
Digitization has been done on the image later classified into 14 major classes. After attempting the strategic objective 
identification of issues causing Mobility, an inductive approach (Resident Survey) to analyze the resident perception 
and to validate issues raised due to mixed-use development, Environmental Impact Analysis has been done. Air Quality 
of study area has been done, in this regard PM 10 ppm, PM 1 ppm, PM 2.5, CO, CO2, and TVOC have been conducted for 
different timings. Wind Velocity has also been recorded for the same locations.
Results and discussion  It has been investigated that mixed-use development is spread over the entire area by different 
ratios i.e., 7.3% by functional land-use, 24% of mixed-use development occupied 24% of total land-use in the area. From 
public perception, it is concluded that most people have their cars even more than two, and 66.7% park their cars on the 
streets rather than inside their premises. PM10 ppm values are higher along major roads and expressways and mixed-
use development zones. PM2.5 reading is higher (249–267 ppm) at the mixed-use development. The overall Gulshan e 
Iqbal 1 is under the influence of PM1 pollution i.e., ranged from 153 to 248 ppm. The maximum emission (67–73 ppm) of 
Carbon monoxide is found at ATMs. The vast spread of CO2 in the atmosphere but along the main roads and interjections 
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i.e., 342 ppm while the highest reading reached up to 800. TVOC is commonly found in congested places where there is 
more transport in limited areas. Wind velocity is found where the built-up structure is compact wind velocity is ultimately 
low but the concentration of pollution is higher.
Conclusions and recommendations  This study will be helpful to plan a suitable planning strategy to reduce the daily havoc 
generated by the constant flux of traffic, for urban development and sustainability.

Keywords  Environment · Land-based surveying · Land use classification · Mixed-use · Object-based analysis

1  Introduction

1.1 � Urbanization and city planning

Modern development is characterized by rapid urbanization, which to a large extent negatively affects the quality of 
life, such as the health of the population [14, 20], water and soil quality [22, 35], food quality [27, 29] and the amount of 
waste [13] in the absence of proper controls. In urban planning and the real estate market in the world Mixed-use devel-
opment became a center phase over the past few decades [34]. The vision towards the mixing land use is the pervasive 
constituent for activities to upgrade the built-up environment established under the notion of new urbanism, smart 
growth, or the compact city [10].

1.2 � Smart cities

For smart growth of cities worldwide, a positive sign of growth is Mixed-used development [28] and [3], which is imple-
mented as an essential planning strategy [39]. Cities containing commercial neighborhood that provides services and 
exhibit liveliness are considered functional urban components in a certain city in the known history [32] and [8]. Therefore, 
the values cities had mixed uses that created opportunities for their residents [9]. Mixed-use development in European 
countries is usually found in city planning in their land-use planning in contrast to the “USA” where zoning separates 
each land-use in a variety of ways [19] and [28]. For example, the mixed-use development in Saddar-Karachi is adopted 
for commercialization, institutional activities, and social gathering and co-exists with residential areas [43].

1.3 � Mixed‑use development in Gulshan‑e‑Iqbal

The Gulshan-e-Iqbal town is generally associated to the vertical mixed-use development, i.e., residential cum commercial 
activities along with other functional activities. Before the year 2011, Gulshan-e-Iqbal known as Gulshan Town Borough 
was established for residential purposes under Scheme 24 (A development scheme by the Local Government). Accord-
ing to this scheme, the vertical grouping of housing schemes is integrated where commercial areas are on the 1st floor 
while residential areas lie on their top/upper floors. In Gulshan-e-Iqbal commercial activities are mostly found on the 
ground floor while residential flats are on the above floors.

In Gulshan-e-Iqbal commercial activities are mostly found on the ground floor while residential flats are on the above 
floors. Such types of structures encountered a major issue, i.e., parking [9]. For residential cum commercial activities, 
proper planning of a car park is required [16]. The ideal structure for parking the car is large rectangular-shaped sites 
generally flat sites are more economical [1]. It has been investigated that the land-use classification on land-based stand-
ards, provides forceful tools for local land planning determinations [46] and [23]. Gulshan-e-Iqbal I is the area which is 
developed before all other areas of Gulshan-e-Iqbal. In the beginning, all areas within or surrounding were underdevel-
oped or vacant and the areas developed gradually so the residents’ problems increased day by day with the intensity of 
built-up structures. There are many problems now Gulshan-e-Iqbal is facing e.g. traffic congestion, mobility issues arising 
due to the commercial activities within the residential areas, issues with parking facilities, etc. This study will not only 
help identify such problems but also confirm the said issues. The introduction of planning strategies e.g. Introduction 
of Parking facilities etc. will give Gulshan-e-Iqbal’s residents a better lifestyle once again.

The strategic objective of the study is to prove that mixed-use development is creating havoc in terms of traffic conges-
tion. The following objectives have been designed for investigating the problem.
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	 i.	 To conduct Object-based analyses on a very high-resolution image of the SAS planet for calculating the land-use 
land cover of Gulshan-e-Iqbal I.

	 ii.	 To identify issues causing Mobility.
	 iii.	 To apply an inductive approach (Resident Survey) to notice resident perception.
	 iv.	 To validate issues raised due to mixed-use development through Environmental Impact Analysis

2 � Review of literature

In the world, urbanization is a major force to change physical, social, and economic changes worldwide [34], which 
directly and indirectly causes several changes on a large scale. In this scenario, the concept of mixed land use has been 
adopted to fill the gaps developed by residential vacancy and community decline [31]. In a healthy community, the con-
cept of mixed land uses (MLU) is one of the most forceful tools and parameters of land use morphology and is considered 
a desirable model for building a livable and healthy community [23]. However, to achieve the goal of sustainable land 
use planning most of the countries in the developing world as still unable to adopt and practice this modeling in their 
regions, particularly in megacities [11].

Among the community of researchers, and land use managers, the mixed land use concept are disputed [33]. The 
reason behind this is the lack of urban planning and community restrictions in most particular regions in residential 
areas. This impact of disputation generates positive and negative effects including privacy concerns as negative effects 
and having a grocery store and market within 300 feet near to a settlement is considered a positive impact [40].

Mixed land use provides proximity and accessibility to local urban dwellers in terms of low usage of transportation, 
easy commenting, and walkable distance to neighborhood services like markets and platforms for cycling [6]. Because in 
the urban world proximity to neighborhood services is a fundamental part of sustainable urban planning and economic 
management [15, 44]. Therefore, it is necessary to follow the pattern of mixed land use while making decisions related to 
land management in urban areas [37]. In high-density areas, mixed land use and neighborhood amenities provide the 

Fig. 1   Map of study area Gulshan-e-Iqbal, Karachi Pakistan
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best way to approach the surrounding facilities [42]. The people who live close to proximity with each other can better 
engage with social, and ethical values that will lead to improved quality of life [12].

The increase in population particularly in urban areas leads to many challenges in the world including congested 
urban road networks [12]. Along with this also cause traffic jams, resource depletion, and loss of biodiversity due to the 
conversion of natural areas into built-up [41]. These issues restrict sustainable urban development and regional sustain-
ability [42]. For decades, even after “world war-II’ the scenarios of urban sprawl, population change, and migration pattern 
change very shape a very complex morphology of urban areas [15, 44]. This complex pattern results in an inadequate 
understanding of issues faced by the population and policy implementation. Therefore, for improving land management 
at a regional scale it is necessary to develop a land use model with mixed land use strategies not only in this area but 
even for the developing world to minimize the problems faced by the population due to urbanization.

Overall the concept of mixed land use is so striking and developed world is in favour of mixed use development. But 
the area like Karachi where city is developed with population rise urban planning strategies are always transforming to 

Table 1   Land use classification of Gulsanay-Iqbal, Karachi Pakistan 2020

Land-use classes and sub-classes Land-use code RGB (tones) Land-use classes and sub-classes Land-use code RGB (tones)

Residential RDL 255,255,0 Government offices GO 97,156,189
Housing H Travel and movement TM 190,190,190
Hostel HTL Service roads SR
Commercial C 255,0,0 Car park/parking lot CPL
Restaurants RSNT Mass assembly of people MAP 47,79,79
Shops, business and trade SBT Masjid MSJ
Mixed-use development MDEV 235,0,109 Madrassah, Dargah, Khanqah MDK
Industries IND 161,0,0 Marriage halls and gardens MHG
Educational institutions EI 0,0, 117 Leisure activities LA 176,238, 144
Coaching centres CC Sports SPRT
English language centres ELC Gyms GYM
Colleges CG Parks PRK
Diploma inst. and academies DIA Community gardens CG
School SCHL Man-made green infrastructure MMGI 34,139,34
Universities UNI Natural resource based NRRA​ 255,255,150
Library LIB Vacant land VL
Social/welfare SW 0,194,255 Water body WB
Health HRI 66,0,255

Table 2   Environmental pollutants with their locations

18 locations have been selected to analyze the environmental condition around the mixed-use development spots (Table 2, Appendix 1)

Locations PM 10 PM 2.5 PM 1 CO CO2 TVOC Locations PM 10 PM 2.5 PM 1 CO CO2 TVOC
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

Location 1 293 252 102 24 588 8 Location 10 153 235 77 54 398 7
Location 2 217 141 164 73 342 8 Location 11 296 192 102 26 365 7
Location 3 160 182 106 58 357 4 Location 12 291 220 120 66 767 3
Location 4 148 136 134 46 345 4 Location 13 245 137 111 33 766 2
Location 5 218 117 214 25 769 5 Location 14 228 111 118 41 794 5
Location 6 279 117 174 34 787 9 Location 15 209 105 230 73 473 5
Location 7 259 249 154 36 800 9 Location 16 192 207 236 22 587 3
Location 8 169 136 248 63 514 7 Location 17 189 267 202 35 575 8
Location 9 251 193 166 32 504 2 Location 18 298 191 103 28 375 7
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survival of the fittest strategy. Therefore this is the genuine problem of developing world. Other developing countries 
with rapidly growing populations, such as India, may face similar problems.

Unfortunately, the problem of multifunctional urban development with high population density is developing much 
faster than scientific research into the current problem and the development of solutions to reduce/eliminate it. To date, 
the authors of the current work have identified no research studies in this area that seek to achieve similar goals. However, 
the search was not limited to any criteria.

3 � Methodology

The current research study has been done in the period of 15 September 2022 to 15 January 2023. The research is novel 
in nature and data acquired during 4 months of Gulshan-e-Iqbal I is primary. The results of the study and land-use sur-
veying of the study area provide better planning opportunities and strategies for future land-use modeling to achieve 
the sustainable land development of the mega city of Pakistan along with the developing world.

Gulshan-e-Iqbal is located in the central location of Karachi (Fig. 1a). It is the largest area of Karachi where a large 
portion of the city population lives in flats and most of the road-facing flats are mixed-use developments [18]. The area 
coverage is about 94.76 km2 (Fig. 1). Gulshan-e-Iqbal comprises 14 subdivisions i.e., termed as union councils namely 
Gulshan-e-Iqbal I, Gulshan-e-Iqbal II, Pehelwan Goth, Safooran, Gulzar-e-Hijri, Metroville Colony, Dehli Mercantile Soci-
ety, Civic Centre, PIB Colony, Essa Nagri, Jamali Colony, Geelani Railway Station, Shanti Nagar, and Faisal Cantonment.

3.1 � Study plan

The research uses a methodological framework comprised of the following steps involved:

•	 the first step is the Object-based Analysis of the SAS planet image;
•	 the second phase of the study examines the Land-use Classification for Geographic Information System (GIS) analysis 

of land in the study area. This should contribute to clarify the ground reality and local issues faced by the population;
•	 on the third step, a pilot study to confirm the proposed objectives of the study were done;

Fig. 2   Environmental impact analysis through ArcGIS
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•	 finally, Questionnaire-Based Survey was done by random sampling to achieve the target.

Object-based analyses have been conducted on a very high-resolution image of the SAS planet [45]. Objects are 
identified through controlled methods in a GIS environment [25]. In the study, the land use in the area was digitized and 
geo-coded through Google Earth and Google Maps later, this information is cross-checked through the ground truthing 
method of surveying. Land use that has been identified through object-based analysis is further classified into different 
classes as shown in (Table 1).

Detailed field surveys on the method of land-based surveying have been conducted on selected study areas. Surveyors 
have cross-checked the results of object-based analyses in the field (Table 2). Online Surveying techniques have been 
used for conducting questionnaire-based surveys, particularly with the residents of Gulshan-e-Iqbal.

Interpolation and Extrapolation techniques have been used to analyze Environmental Data through ArcGIS software 
(Fig. 2). Along with driving forces also accessed. “UNI T UT338C air quality meter” for CO and CO2 detection, “Air Quality 
Detector Model JSM-131 SC”, “Voltage SV”, “Standard JJF10591-2012, JJG 1022–2016”, to record total volatile organic 
compounds (TVOC) pollution, “Air Quality Meter UNI-T UT338C Meter PM2.5 Air Quality Humidity Detector” to record 
fine particulate matter (PM2.5) in air was used during surveyof study area.

4 � Results

4.1 � Land use land cover assessment

Gulshan-e-Iqbal encompasses 1,414,770 m2(1.414 km2) of area. Among that 545,136 m2 area is occupied by residential 
blocks, and Commercial area occupancy is 54,553 m2 (Fig. 3). Major roads include University Road, Allama Shabbir Ahmed 
Usmani Road, and Rashid Minhas Road while main Roads like Sardar Ali Sabri Road, Shahrah e Al Quds, Umraoo Tariq 
Road, and Lyari Expressway (LEW) are the silent roads serving the area. Two Flyovers e.g., at Nipa Chowrangi, and Gulshan 
Chorangi collective experience immense traffic flow which caused traffic jams and bottleneck issues most of the time. The 
concentration of commercial and residential cum commercial areas is also on the road facing, and even along the streets.

Fig. 3   Gulshan-e-Iqbal I: land-use land cover (LULC)
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Two flyovers e.g., at Nipa Chowrangi, and Gulshan Chorangi collective experience immense traffic flow which caused 
traffic jams and bottleneck issues most of the time. The concentration of commercial and residential cum commercial 
areas is also on the road facing, and even along the streets. In the study area land-use occupied by Residential, Commer-
cial, Mixed-use Development (Residential cum commercial), Educational institutions, Social (Welfare), Industry, Health, 
Leisure, Mass Assembly of People, Travel and movement (Exclude Major, Minor roads/street area), Natural Resources 
Based, Man-Made Green Infrastructure.

Approximately 47.6% (Table 3) of residents are living in Gulshan-e-Iqbal I (Fig. 4). While commercial land use is only 
6% (Table 3) of land in combination with 7% (Table 3) of the land is the occupancy of Mixed-used development (Fig. 4) 
in which residential cum commercial flats.

4.2 � Land use causing mobility issue

If commercial and mixed-use development combines its total will be 11%, and this percentage creates different issues 
for the residents of Gulshan-e-Iqbal I facing the foremost issue of traffic congestion. The ground floors of the flats mostly 
comprise wholesale shops, food business-related shops, and automobile shops, filling the area with a congested popu-
lation, especially in the evening timings/peak hours. Various educational institutions are located, including coaching 
centres, English Language Centres, Diploma Institutes and Academies, Schools, Colleges, Universities of Karachi, and 
Libraries also cause this congestion. Though the total coverage area of educational institutions is comparatively less (2% 
approx.) than residential blocks, its influence is tremendous, especially in institutional peak hours as well as also haste 
situations on the Travel and Movement land use including service roads and car parking.

Table 3   Land-use land cover of Gulshan-e-Iqbal I

Land-use class Land-use sub-class Land-use code Area (m2) Area (%) Total area (%)

Residential (RDL) Housing H 545,137 47.541 47.575
Hostel HTL 389.034 0.034

Commercial (C) Restaurants RSNT 13,850 1.208 5.965
Shops, business and trade SBT 54,553.219 4.758

Mixed-use development Residential cum commercial MDEV 83,787.071 7.307 7.307
Industrial Industry IND 342.1 0.03 0.03
Educational institutions (EI) Coaching centres CC 4089 0.357 2.011

English language centres ELC 240 0.021
Colleges CG 2401 0.21
Diploma inst. and academies DIA 11,719 1.022
School SCHL 18,393 1.604
Universities UNI 35,797.1 3.122
Library LIB 303.1 0.026

Social/welfare Welfare SW 734 0.064 0.064
Health related institutions Hospitals, clinics, etc HRI 9491.23 0.828 0.828
Government offices Administrative buildings GO 918 0.08 0.08
Travel & movement (TM) Service roads SR 43,181.618 3.766 12.018

Car park/parking lot CPL 94,624 8.252
Mass assembly of people (MAP) Masjid MSJ 10,729.3 0.936 1.53

Madrassah, Dargah, Khanqah MDK 2357 0.206
Marriage halls and gardens MHG 4462.1 0.389

Leisure activities (LA) Sports SPRT 10,905 0.951 5.99 = 6
Gyms GYM 1512 0.132
Parks PRK 41,283.2 3.6
Community gardens CG 14,958 1.305

Man-made green infrastructure MMGI 117,445 10.242 10.242
Natural resource related activities (NRRA) Vacant land VL 23,063.2 2.011 2.011
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The share of travelling pathways and movement in total land use in Gulshan-e-Iqbal I is 12% approx. In which the 
share of car parking and service roads are 8.3% and, 3.8% respectively.

Another land-use type also has an impact on Travel and Movement activities, i.e., Mass Assembly of People (MAP). In 
other the land use categories are Masjid (worship place), Madrassah (place of teaching Quran), Dargah, Khanqah Mar-
riage Halls, and other gathering places. Collectively the coverage area of the MAP is 1.5% only, but its influence in terms 
of transit is also equivalent to educational institutions, commercial, and mixed-use development 6% coverage area of 
Leisure land-use type, comprises Sports-related (Playgrounds, etc.), Gyms, Parks, and Community Gardens. 10.24% of 
the land is under Man-Made Green Infrastructure. It shows recent planning strategies to reduce the carbon footprints 
of the study area. The whole Gulshan-e-Iqbal I land is almost completely used under different types of land uses except 
only 2 percent of the land is vacant which introduce in the current study as a natural resource that can be used for car 
parking in the future.

Collectively Commercial, Mixed-used Development, Industrial, Educational Institutions, Social/Welfare offices, Health-
related Institutions, Government Offices, and Leisure, land-uses which are collectively involved in functional activity are 
subject to mobility crises.

The total percentage of these land uses is 2 3.8% ≅ 24%, which reflects the situation of the daily havoc of congested 
space created in Gulshan-e-Iqbal I (Fig. 5). It is evident from Fig. 5, these activities are distributed throughout all of the 
study areas which ultimately causes mobility issues.

Mobility issues create congestion problems. This issue becomes more vulnerable due to less car parking facilities. Fig-
ure 6, mentioned the areas where vehicles are parked. In Gulshan-e-Iqbal I the car parking facilities are only about 8.3% 
(Table 3) of land which is negligible as the region is frequently used for different purposes mentioned clearly in Fig. 5.

4.3 � Resident perception

The questionnaire has been conducted to look into the ground realities of residents of Gulshan-e-Iqbal. The survey 
was conducted through random sampling in the study area. A total of 159 respondents responded to the survey and 
results have been shown by using Fig. 6. Among them, 53% are male while 47% are female, 55.3% of respondents 

Fig. 4   Gulshan-e-Iqbal I: land-
use causing mobility issues
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belong to the 20–25 years of age group. 29.6%, 25%, 5%, 15.1% and 28.9, living in Gulshan-e-Iqbal before Years 2000, 
2000–2005,2005–2010, 2010–2015, 2020 and till now. Among them, 48% of residents live in 120 square yards of homes. 
31.6% of people came to this area because of its appropriate system on the one hand, while 25.7% were attracted here 
because of its beauty and cleanness on the other hand. Now the respondents are facing many problems, among them 
major issues are parking due to commercial areas (24.2%), unavailability of clean water (25.5%), crime rates have risen 
(26.8%), and other social issues (street crime, etc.), (23.5%).

To meet the unavailability of tap water 31.6% used boring water, while 27% purchased tankers to fulfil their water 
needs. 41.4% of respondents did not have water issues and water availability is appropriate in the area. The tap water is 
not clean in the area for this reason 84.7% of people use mineral water and among the mineral water users, 81.7% got 
mineral water from their nearest water Reverse Osmosis (RO), Plant installed in the area. It is estimated that 65.4% of 
residents feel trouble due to commercial strips i.e., residential cum commercial buildings (mixed-use development), and 

Fig. 5   Gulshan-e-Iqbal I: car parks (parking lots)

Fig. 6   Major problems of 
Gulshan-e-Iqbal

21 22 23 24 25 26 27 28

Parking due to commercial areas

 unavailability of clean water

crime rates have risen

Other Issues

G U L S H A N - E - I Q B A L  M A J O R  P R O B L E M S  ( % )
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Table 4   Environmental 
Pollutants:

Locations PM 10 PM 2.5 PM 1 CO CO2 TVOC
ppm ppm ppm ppm ppm ppm

location 1 293 252 102 24 588 8
location 2 217 141 164 73 342 8
location 3 160 182 106 58 357 4
location 4 148 136 134 46 345 4
location 5 218 117 214 25 769 5
location 6 279 117 174 34 787 9
location 7 259 249 154 36 800 9
location 8 169 136 248 63 514 7
location 9 251 193 166 32 504 2
location 10 153 235 77 54 398 7
location 11 296 192 102 26 365 7
location 12 291 220 120 66 767 3
location 13 245 137 111 33 766 2
location 14 228 111 118 41 794 5
location 15 209 105 230 73 473 5
location 16 192 207 236 22 587 3
location 17 189 267 202 35 575 8
location 18 298 191 103 28 375 7

Fig. 7   Gulshan-e-Iqbal I PM10: 1. Interpolation and 2. Extrapolation
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Fig. 8   Site and situation of LOC 17

Fig. 9   Gulshan-e-Iqbal I PM2.5: 1. Interpolation and 2. Extrapolation
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the reasons are traffic jams (56.5%), high transit areas due to commercial strips (15.6%) while 27.9% still like the way the 
area is, and believe in living in the more convenient situation instead of any trouble.

There are different shops in residential cum commercial flats, mostly on the ground floor. Respondents were asked 
to remove any one type of commercial activity if they have the right to do so. They were also asked what shop it will be.

Responses are of great variety, but mostly believe:

–	 47.7% are in favour of the removal of auto shops (car mechanic shops)
–	 37.1% are in favour of removal of restaurants (food business-based shops), etc.

While the remaining 15.2% consider removing street hawkers, department stores like Chase or Imtiaz Mall (private 
shopping mall) have some specific days to open, public vehicles occupying unnecessary place affront of these commer-
cial and residential cum commercial areas, etc. In addition to such problems, as this area is the residence of high-income 
groups 64.1% of residents are an owner of at least one car, 23.9% have two cars, and, 12% have more than two cars. 
Among them, 66.7% park their cars on streets in affront of their houses. This behavior negatively impacts the smooth 
traffic flow.

4.4 � Traffic congestion and environmental impact analysis

Traffic congestion affects the Air Quality of the study area, but its impact on the overall environment can never be 
undervalued. Air Quality of study area has been done, in this regard PM 10 ppm, PM 1 ppm, PM 2.5, CO, CO2, and TVOC 
have been conducted for different timings. Wind Velocity has also been recorded for the same locations. As due to wind 

Fig. 10   Gulshan-e-Iqbal I PM1: 1. Interpolation and 2. Extrapolation
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movement, the air quality of surrounding areas within the Megacity will also be affected. 18 locations have been selected 
(Appendix 1). Apart from Locations 8, 10, and 17, all locations are along the roads, or along the mixed-use development. 
In Table 4 there are 18 locations where the data have been recorded and through this recorded data interpolation tech-
niques have been used to generate results.

PM10 ppm values are higher along the major roads and express ways, as locations 8 and 9 (Fig. 7-1) are along the LEW 
(Layari Express Way) than Location (LOC) 16 (Fig. 7-1) where a number of coaching centres and educational institutions 
are located have high concentrations of PM10 ranging from 281 to 296 ppm (Fig. 7-1).at LOC 5 (Gulshan Chowrangi) the 
concentration is 218 relatively lower than the previous location (LOC 16) even though both LOCs are on the same road. But 
at Gulshan Chowrangi the movement of vehicles is interrupted and relatively smoother than at LOC 16 (Fig. 7-1). Another 
method is also applied to identify the problem is expanding over a large area if we use the technique of extrapolation 
on recent data on the range of PM 10 affecting the large surroundings of Gulshan e Iqbal 1 (Fig. 7-2).

LOC 17 is the reading taken a front of Webex Zone, though the ground control point is not adjacent to the road net-
work, and it is a central location residential block, but this is the region where there is a commercial lane Fig. 8. Along 
the Webex zone. Hence, the location is under a high mobility are the source of contamination of the environment and 
vice versa.

Fig. 11   Gulshan-e-Iqbal I CO: 1. Interpolation and 2. Extrapolation
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Figure 9-2 is showing a contagious loop of PM2.5 and their source points are LOCs 2, 17 and 5 and this pollutant con-
taining loops extend beyond the limits of Gulshan e Iqbal I. two major roads University Road and Rashid Minhas Road 
the sources but as already explain the strong and concentrated loop of PM2.5 is not along the road but surrounds by 
residential region i.e., ranged from 249.1 to 261 ppm. According to Kausar et al., (2023) if the AQI ranges from 201 to 300 
it means Air Pollution level is very unhealthy and cautionary statement is “not good for everyone”.

The overall Gulshan e Iqbal 1 is under the influence of PM1 pollution (Fig. 10). Therefore, it is clearly seen the con-
tamination level of approximately whole area ranged from 153 to 248 ppm. The highest readings are found at LOC 8, 16, 
15, 5, and 17 248 ppm, 236 ppm 230 ppm, 214 ppm and 202 respectively. While contagious pollution is spread over the 
extensive area of Gulshan e Iqbal 1. The whole area is under the influence of PM1 contamination.

Figures 11 and 12 are showing interpolation and extrapolation of the CO and CO2 concentration in the environment. 
The maximum emission of Carbon Mono Oxide is found at LOCs 3 and 10, LOC 10 was a front of a Bank and a front of this 
bank there is place of Car Parking as well. Overall, the remaining area is not highly commercialized but a Bank people 
used to visit at ATM and left cars and bikes with the engine on, therefore at this time half combustion process is continu-
ally going on. This half combustion is incomplete combustion and according to ScienceDirect [38] it is the general term 
which refers to carbon impurity and form due to incomplete combustion of hydrocarbon. LOCs 8 and 3 also showing the 
same manner. At LOC 8 there is a big superstore where there is a rush almost from every opening time till.

Closing time. It is one of the highly transportable zones. LOC 3 is at University Road, at this spot there is a way under 
the bridge from where vehicles are constantly slower down their speeds due to the road sharp bend. Therefore, once 
again, half combustion process has been taken place. Figure 11-2 is showing overall extent of CO spread.

Figure 12 is showing the vast spread of CO2 in the atmosphere but along the main roads and interjections. Overall, 
whole area is under the unfathomable stimulus of CO2 emission. This is the major evidence of a highly mobilized zone. 
The minimum reading of CO2 itself high reading, i.e., 342 ppm while the highest reading reached up to 800. It’s really a 

Fig. 12   Gulshan-e-Iqbal I CO2: 1. Interpolation and 2. Extrapolation
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vulnerable reading. CO2 is included in Greenhouse gases and its higher levels in atmosphere may cause in temperature 
rise.

TVOC is the Total Volatile Organic Compounds is commonly found at the congested places where there is a more 
transport in the limited area (Fig. 13), the places comparatively less ventilated where winds got trapped. To validate the 
statement wind speed at different Locations of the same area have also been identified and by comparing both Figs. 13 
and Fig. 14 where the wind is not present or very less here TVOC found more.

5 � Suggestions and recommendations

Karachi, the biggest city in Pakistan, currently faces rapid urban expansion like the other megacities of developing 
countries [36]. Industrialization, caused this rapid change in land use and settlement patterns when the population 
from surrounding areas move towards the urban areas. It has previously been investigated that mixed land use patterns, 
contribute to the land development in thickly populated areas in the urban world [24]. However, this pattern needs more 
time to be adopted by the urban world in the least developing countries till the time. The rapid population growth rate 
creates challenges for urban managers, planners, and policymakers to provide facilities to the urban population [26]. 
To accommodate the population flux and fill the demands with the local population, the concept of mixed land use is 
considered a fundamental need of Gulshan-e-Iqbal I as a congested area of the city.

Mixed land use is considered as proximity to neighbourhood services and pedestrian-friendly in the concept of neighbour-
hood services in dense urban networks [17] and [7]. It is considered a versatile feature of the urban world for the advancement 
of the city [30]. This concept is the combination of social, economic, ecological, and real estate factors for sustainable urban 

Fig. 13   Gulshan-e-Iqbal I TVOC: 1. Interpolation and 2. Extrapolation
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development and economic diversity [4]. The results show that the area still needs more mixed land use pattern that should 
be adopted by every individual in the area to minimize the problems daily faced by the local community, including traffic 
jam and population conjunction. The government should take stick action to drive policy for new urban built-up to design 
their infrastructure for mixed land use strategies.

For developing countries, the concept of mixed land use is a fundamental need for sustainable urban planning, especially 
in congested urban networks [5]. As it provides social, economic, and political services in an accessible approach. The idea 
of mixed land use is a coping strategy to solve land management issues [48], including inefficient utilization of resources, 
unordered expansion, and the decay of old cities [47] and [21]. Despite the growing concept of mixed land use in land use 
management, this idea still needs more in-depth research with theoretical and practical background [2] and [15, 44]. It is 
concluded that city planners should adopt the policy of mixed land use to overcome the issues created by congested urban 
networks to gain sustainable urban development.

Gulshan e Iqbal 1 is the model example of congestion. The area is over all residence of high-income group but due to its 
early development the mixed-use development not appropriately handled. Therefore, there is a dire need to cop up with the 
issue. Similar situations arise in many cities around the world, which require an immediate response from decision makers 
in the field of infrastructure and the environment.

Green spaces cope well with air pollution and also have a beneficial effect on people’s psyche, which helps reduce stress 
due to the external pressure of uncomfortable infrastructure and avoid depression. Therefore, the most rational way is to 
introduce Greenways. In addition to this, greening of roofs and terraces should be encouraged and promoted.

Fig. 14   Gulshan-e-Iqbal I Wind Velocity: 1. Interpolation and 2. Extrapolation
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6 � Conclusions

Gulshan-e-Iqbal I is a congested area with high mobility and a dense region of concrete buildings. Main roads facing 
blocks have residential cum commercial, commercial, educational, and health-related infrastructure, which causes 
high mobility most of the daytime and late at night during peak hours. Approximately 24% area is involved in func-
tional activities, but due to fewer parking facilities, this area is facing traffic congestion and frequent bottlenecks 
around. 47.6% area is occupied for residential purposes. The mixed-use neighbourhood did not have sufficient park-
ing lots/ car parking/parking spaces. Overall, study areas have 8.3% parking spaces. Together, Commercial, Mixed-used 
Development, Industrial, Educational Institutions, Social/Welfare offices, Health-related Institutions, Government 
Offices, and Leisure have a daily flux of people. Residents’ perceptions regarding mobility issues have similar dimen-
sions as investigated through the land-based surveying and i.e., commercial strips/ mixed-use development causing 
trouble (65.4%) along with traffic jams (56.5%), and high transit situation due to mixed-use development (15.6%).

To alleviate the problems of the Gulshan-e-Iqbal I the prime suggestion is to improve the land-use structure of 
the study area. The only solution is for buildings with mixed-use development to introduce car parking facilities on 
the upper floors. Educational institutes introduce parking spaces within their premises or develop infrastructure 
that introduces parking spaces. Unauthorized stalls and sitting places a front of restaurants/tea houses should be 
removed or incorporated properly. Main roads also have heavy traffic flow, the government should take responsibility 
for traffic jams on the main roads or introduce service roads where it can be possible to maintain.

PM10 ppm values are higher along major roads and expressways. PM10 ranges from 281 to 296 ppm along the 
institutional buildings. It reflects these areas are the busiest spots for automobiles.

Megacities and other densely populated developing countries are likely to face similar problems. However, literary 
analysis did not reveal publications aimed at studying this problem, and therefore, there is no way to identify commonal-
ity or differences in approaches to solving it in other cities. We hope that the current study will stimulate similar research 
in other countries to further jointly develop actions aimed at ensuring the comfort of the population and reducing 
negative environmental consequences.

Author contributions  “Conceptualization [AK], [MMA], [SV]; methodology [MMA], [AA], [VV]; software [AA], [MMA], [HS]; validation [HS], [AK], 
[AA]; formal analysis [NAK], [AA]; investigation [AA], [MMA]; resources [SZ]; data curation [SZ], [OIK], [FE], [RM]; writing original draft prepara-
tion [SP], [VT], [HS]; writing review and editing [VV], [HS], [SV]; visualization [HS], [VV]; supervision [MMA], [SV]; project administration [MMA]; 
funding acquisition [HS], [MMA]. All authors have read and agreed to the published version of the manuscript.”

Funding  All funding is done by Dr. Anila Kausar’s research Lab. The authors declare they have no financial interests.

Data availability  Data sets generated during the current study are available from the corresponding author on reasonable request. The land 
use land cover data is available from surveys conducted, but restrictions apply to the availability of these data, but all data will be provided 
if required.

Declarations 

Consent to participate  Verbal informed consent was obtained prior to the interview.

Consent for publication  The participant has consented to the submission of the case report to the journal.

Competing interests  The authors declare that they do not have any competing interests.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

http://creativecommons.org/licenses/by/4.0/


Vol:.(1234567890)

Research	 Discover Sustainability            (2024) 5:24  | https://doi.org/10.1007/s43621-024-00195-5

Appendix 1

References

	 1.	 Ali MM, Al-Kodmany K. Tall buildings and urban habitat of the 21st century: a global perspective. Buildings. 2012;2(4):384–423. https://​
doi.​org/​10.​3390/​build​ings2​040384.

	 2.	 Almansoub Y, Zhong M, Raza A, Safdar M, Dahou A, Al-qaness MA. Exploring the effects of transportation supply on mixed land-use at 
the parcel level. Land. 2022;11(6):797. https://​doi.​org/​10.​3390/​land1​10607​97.

	 3.	 Amiri BA, LuNumwena N. The emergence of smart growth in developed and developing countries and its possible application in Kabul 
City, Afghanistan. Int J Urban Civ Eng. 2018;12(3):371–6.

	 4.	 Anwar MM, Fayyaz F, Aziz A, Mahmood MR. Socio-ecological and ethical economic demand of urban parks in Gujrat City, Punjab, Pakistan. 
Arid Ecosyst. 2021;11(2):141–8.

	 5.	 Aziz A, Anwar MM. Landscape change and human environment. Environ Earth Ecol. 2019;3(1):7–12. https://​doi.​org/​10.​24051/​eee/​110396.
	 6.	 Aziz A, Anwar MM, Dawood M. The impact of neighborhood services on land values: an estimation through the hedonic pricing model. 

GeoJournal. 2021;86:1915–25. https://​doi.​org/​10.​1007/​s10708-​019-​10127-w.
	 7.	 Aziz A, Anwar MM, Abdo HG, Almohamad H, Al Dughairi AA, Al-Mutiry M. Proximity to neighborhood services and property values in 

urban area: an evaluation through the hedonic pricing model. Land. 2023;12(4):859. https://​doi.​org/​10.​3390/​land1​20408​59.
	 8.	 Beirão JN, Koltsova A. The effects of territorial depth on the liveliness of streets. Nexus Netw J. 2015;17:73–102. https://​doi.​org/​10.​1007/​

s00004-​014-​0233-5.
	 9.	 Bibri SE, Krogstie J. Data-driven smart sustainable cities of the future: a novel model of urbanism and its core dimensions, strategies, and 

solutions. J Futures Stud. 2021;25(2):77–94. https://​doi.​org/​10.​6531/​JFS.​202012_​25(2).​0009.
	10.	 Bibri SE, Krogstie J, Kärrholm M. Compact city planning and development: emerging practices and strategies for achieving the goals of 

sustainability. Dev Built Environ. 2020;4: 100021. https://​doi.​org/​10.​1016/j.​dibe.​2020.​100021.
	11.	 Cervero R. Mixed land-uses and commuting: evidence from the American Housing Survey. Transp Res Part A: Policy Pract. 1996;30(5):361–

77. https://​doi.​org/​10.​1016/​0965-​8564(95)​00033-X.
	12.	 Christodoulou A, Christidis P. Evaluating congestion in urban areas: the case of Seville. Res Transp Bus Manag. 2021;39: 100577.

https://doi.org/10.3390/buildings2040384
https://doi.org/10.3390/buildings2040384
https://doi.org/10.3390/land11060797
https://doi.org/10.24051/eee/110396
https://doi.org/10.1007/s10708-019-10127-w
https://doi.org/10.3390/land12040859
https://doi.org/10.1007/s00004-014-0233-5
https://doi.org/10.1007/s00004-014-0233-5
https://doi.org/10.6531/JFS.202012_25(2).0009
https://doi.org/10.1016/j.dibe.2020.100021
https://doi.org/10.1016/0965-8564(95)00033-X


Vol.:(0123456789)

Discover Sustainability            (2024) 5:24  | https://doi.org/10.1007/s43621-024-00195-5	 Research

	13.	 Czekała W, Łukomska A, Pulka J, Bojarski W, Pochwatka P, Kowalczyk-Juśko A, et al. Waste-to-energy: biogas potential of waste from coffee 
production and consumption. Energy. 2023;276: 127604. https://​doi.​org/​10.​1016/j.​energy.​2023.​127604.

	14.	 Dong H, Xue M, Xiao Y, Liu Y. Do carbon emissions impact the health of residents? Considering China’s industrialization and urbanization. 
Sci Total Environ. 2021;758: 143688. https://​doi.​org/​10.​1016/j.​scito​tenv.​2020.​143688.

	15.	 Yang F, Wen X, Aziz A, Luhach AK. The need for local adaptation of smart infrastructure for sustainable economic management. 
Environ Impact Assess Rev. 2021;88: 106565. https://​doi.​org/​10.​1016/j.​eiar.​2021.​106565.

	16.	 Garang Z, Wu C, Li G, Zhuo Y, Xu Z. Spatio-temporal non-stationarity and its influencing factors of commercial land price: a case study 
of Hangzhou, China. Land. 2021;10(3):317. https://​doi.​org/​10.​3390/​land1​00303​17.

	17.	 Ghosh P, Raval P. Case studies of mixed land use policies. Pune, Urban Infrastructure Development and Management, ICCRIP 2018, 
NICMAR, Pune. 2018.

	18.	 Hasan A. Land contestation in Karachi and the impact on housing and urban development. 2018(0956–2478 (Print)).
	19.	 Hirt S. Mixed use by default: how the Europeans (don’t) zone. J Plan Lit. 2012;27(4):375–93. https://​doi.​org/​10.​1177/​08854​12212​4510.
	20.	 Hrynzovskyi AM, Holovanova IA, Omelchuk ST, Kuzminska OV, Hrynzovska AA, Karlova OO, Kondratiuk VY. Public health and social 

supervision issues within public administration of ukrainian territories in the late 8th-early 9th centuries. Wiadomosci Lekarskie 
(Warsaw, Poland:1960). 2018;71(1 pt 2):246–51.

	21.	 Iannillo A, Fasolino I. Land-use mix and urban sustainability: benefits and indicators analysis. Sustainability. 2021;13(23):13460. 
https://​doi.​org/​10.​3390/​su132​313460.

	22.	 Jucherski A, Walczowski A, Bugajski P, Jóźwiakowski K, Rodziewicz J, Janczukowicz W, et al. Long-term operating conditions for dif-
ferent sorption materials to capture phosphate from domestic wastewater. Sustain Mater Technol. 2022;31: e00385. https://​doi.​org/​
10.​1016/j.​susmat.​2021.​e00385.

	23.	 Kausar A, Afsar S, Wazir Z, Lahori AH, Afzal A, Arif J, et al. Land use analysis of Central Business District (CBD) of Metropolis Saddar 
Karachi through SRS/GIS techniques. Ecol Quest. 2022;33(1):91–101. https://​doi.​org/​10.​12775/​EQ.​2022.​009.

	24.	 Kleemann J, Inkoom JN, Thiel M, Shankar S, Lautenbach S, Fürst C. Peri-urban land use pattern and its relation to land use planning 
in Ghana, West Africa. Landsc Urban Plan. 2017;165:280–94. https://​doi.​org/​10.​1016/j.​landu​rbplan.​2017.​02.​004.

	25.	 Klimešová D. Control GIS and geo-information modelling. In Proceedings of the 8th WSEAS international conference on automatic 
control, modeling and simulation. 2006. pp. 97–102.

	26.	 Korah PI, Nunbogu AM, Akanbang BAA. Spatio-temporal dynamics and livelihoods transformation in Wa, Ghana. Land Use Policy. 
2018;77:174–85. https://​doi.​org/​10.​1016/j.​landu​sepol.​2018.​05.​039.

	27.	 Krochmal-Marczak B, Sawicka B. The influence of cooking on the antioxidant properties and polyphenol content in buckwheat, barley 
and millet groats and the transfer of the compounds to the water. Potravinarstvo Slovak J Food Sci. 2019;13(1):759–66. https://​doi.​
org/​10.​5219/​1171.

	28.	 Kusiluka MM, Chiwambo DM. Acceptability of residential licences as quasi-land ownership documents: evidence from Tanzania. Land 
Use Policy. 2019;85:176–82. https://​doi.​org/​10.​1016/j.​landu​sepol.​2019.​02.​044.

	29.	 Kuzminska E, Omelchuk S, Karlova E, Grinzovskyy A. Drug-free modalities of irom deficiency conditions in Ukraine. Georgian Med 
News. 2018;6(279):175–80.

	30.	 Li Q, Chen X, Jiao S, Song W, Zong W, Niu Y. Can mixed land use reduce CO2 emissions? A case study of 268 Chinese cities. Sustain-
ability. 2022;14(22):15117. https://​doi.​org/​10.​3390/​su142​215117.

	31.	 Ma W, Jiang G, Zhou T, Zhang R. Mixed land uses and community decline: opportunities and challenges for mitigating residential 
vacancy in peri-urban villages of China. Front Environ Sci. 2022;10: 887988. https://​doi.​org/​10.​3389/​fenvs.​2022.​887988.

	32.	 Mandeli K. Public space and the challenge of urban transformation in cities of emerging economies: Jeddah case study. Cities. 2019;95: 
102409. https://​doi.​org/​10.​1016/j.​cities.​2019.​102409.

	33.	 Nabil NA, Abd Eldayem GE. Influence of mixed land-use on realizing the social capital. HBRC J. 2015;11(2):285–98. https://​doi.​org/​
10.​1016/j.​hbrcj.​2014.​03.​009.

	34.	 Peter LL, Yang Y. Urban planning historical review of master plans and the way towards a sustainable city: Dar es Salaam, Tanzania. 
Front Arch Res. 2019;8(3):359–77. https://​doi.​org/​10.​1016/j.​foar.​2019.​01.​008.

	35.	 Qiao W, Huang X. The impact of land urbanization on ecosystem health in the Yangtze River Delta urban agglomerations. China Cities. 
2022;130: 103981. https://​doi.​org/​10.​1016/j.​cities.​2022.​103981.

	36.	 Qureshi S. The fast growing megacity Karachi as a frontier of environmental challenges: urbanization and contemporary urbanism 
issues. J Geogr Reg Plann. 2010;3(11):306.

	37.	 Raman R, Roy UK. Taxonomy of urban mixed land use planning. Land Use Policy. 2019;88: 104102. https://​doi.​org/​10.​1016/j.​landu​
sepol.​2019.​104102.

	38.	 ScienceDirect. Incomplete Combustion. 202. https://​www.​scien​cedir​ect.​com/​topics/​engin​eering/​incom​plete-​combu​stion.
	39.	 Shawly H. Evaluating compact city model implementation as a sustainable urban development tool to control urban sprawl in the 

city of Jeddah. Sustainability. 2022;14(20):13218. https://​doi.​org/​10.​3390/​su142​013218.
	40.	 Song Y, Knaap GJ. Measuring the effects of mixed land uses on housing values. Reg Sci Urban Econ. 2004;34(6):663–80. https://​doi.​

org/​10.​1016/j.​regsc​iurbe​co.​2004.​02.​003.
	41.	 Surya B, Salim A, Hernita H, Suriani S, Menne F, Rasyidi ES. Land use change, urban agglomeration, and urban sprawl: a sustainable 

development perspective of Makassar City, Indonesia. Land. 2021;10(6):556. https://​doi.​org/​10.​3390/​land1​00605​56.
	42.	 Tian Y, Mao Q. The effect of regional integration on urban sprawl in urban agglomeration areas: a case study of the Yangtze River 

Delta, China. Habitat Int. 2022;130: 102695. https://​doi.​org/​10.​1016/j.​habit​atint.​2022.​102695.
	43.	 Wang D, Schwanen T, Mao Z. Does exposure to richer and poorer neighborhoods influence wellbeing? Cities. 2019;95: 102408. https://​

doi.​org/​10.​1016/j.​cities.​2019.​102408.
	44.	 Yang H, Fu M, Wang L, Tang F. Mixed land use evaluation and its impact on housing prices in Beijing based on multi-source big data. 

Land. 2021;10(10):1103. https://​doi.​org/​10.​3390/​land1​01011​03.
	45.	 Yurtseven H, Yener H. Using of high-resolution satellite images in object-based image analysis. Eurasian J For Sci. 2019;7(2):187–204. 

https://​doi.​org/​10.​31195/​ejejfs.​603510.

https://doi.org/10.1016/j.energy.2023.127604
https://doi.org/10.1016/j.scitotenv.2020.143688
https://doi.org/10.1016/j.eiar.2021.106565
https://doi.org/10.3390/land10030317
https://doi.org/10.1177/08854122124510
https://doi.org/10.3390/su132313460
https://doi.org/10.1016/j.susmat.2021.e00385
https://doi.org/10.1016/j.susmat.2021.e00385
https://doi.org/10.12775/EQ.2022.009
https://doi.org/10.1016/j.landurbplan.2017.02.004
https://doi.org/10.1016/j.landusepol.2018.05.039
https://doi.org/10.5219/1171
https://doi.org/10.5219/1171
https://doi.org/10.1016/j.landusepol.2019.02.044
https://doi.org/10.3390/su142215117
https://doi.org/10.3389/fenvs.2022.887988
https://doi.org/10.1016/j.cities.2019.102409
https://doi.org/10.1016/j.hbrcj.2014.03.009
https://doi.org/10.1016/j.hbrcj.2014.03.009
https://doi.org/10.1016/j.foar.2019.01.008
https://doi.org/10.1016/j.cities.2022.103981
https://doi.org/10.1016/j.landusepol.2019.104102
https://doi.org/10.1016/j.landusepol.2019.104102
https://www.sciencedirect.com/topics/engineering/incomplete-combustion
https://doi.org/10.3390/su142013218
https://doi.org/10.1016/j.regsciurbeco.2004.02.003
https://doi.org/10.1016/j.regsciurbeco.2004.02.003
https://doi.org/10.3390/land10060556
https://doi.org/10.1016/j.habitatint.2022.102695
https://doi.org/10.1016/j.cities.2019.102408
https://doi.org/10.1016/j.cities.2019.102408
https://doi.org/10.3390/land10101103
https://doi.org/10.31195/ejejfs.603510


Vol:.(1234567890)

Research	 Discover Sustainability            (2024) 5:24  | https://doi.org/10.1007/s43621-024-00195-5

	46.	 Zhou C, Pei T, Xu J, Ma T, Fan Z, Wang J. Urban dynamics and GIScience. In: Huang B, editor. Comprehensive geographic information 
systems. Oxford: Elsevier; 2018. p. 297–312.

	47.	 Zhuo Y, Jing X, Wang X, Li G, Xu Z, Chen Y, Wang X. The rise and fall of land use mix: review and prospects. Land. 2022;11(12):2198. 
https://​doi.​org/​10.​3390/​land1​11221​98.

	48.	 Zou L, Liu Y, Wang J, Yang Y, Wang Y. Land use conflict identification and sustainable development scenario simulation on China’s southeast 
coast. J Clean Prod. 2019;238: 117899.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.3390/land11122198

	Evaluating the challenges and impacts of mixed-use neighborhoods on urban planning: an empirical study of a megacity, Karachi, Pakistan
	Abstract
	Introduction 
	Materials and methods 
	Results and discussion 
	Conclusions and recommendations 

	1 Introduction
	1.1 Urbanization and city planning
	1.2 Smart cities
	1.3 Mixed-use development in Gulshan-e-Iqbal

	2 Review of literature
	3 Methodology
	3.1 Study plan

	4 Results
	4.1 Land use land cover assessment
	4.2 Land use causing mobility issue
	4.3 Resident perception
	4.4 Traffic congestion and environmental impact analysis

	5 Suggestions and recommendations
	6 Conclusions
	Appendix 1
	References


