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ABSTRACT 
 
 Land misuse and inefficient transportation and their policies have contributed to the alarming level of air 
pollution in the greater Tehran area coupled with the rapid increase in population growth and the demand for 
facilities such as housing and roadways to cater the population needs. Several master and action plans proposed 
by the Iran ministries have been ineffective and proved disappointing. Lacks of financial resources, technical 
expertise as well as not enough accurate helpful information were documented to be the main reasons behind the 
failures. This study attempts to investigate current and future land use and transportation and their policies on 
the air quality level in District 2 Tehran. The study analyzed the current land use and transportation data and 
utilized the Gravity Land Use Model (G-LUM), Travel Demand Model (TDM), Congestion road pricing-plus-
carbon tax scenario (CPCT) and Zone attractiveness questionnaires (D2AQA and D2AQB) to estimate future 
land use and transportation condition (Zhou, Kockelman and Lemp, 2008). Self-developed Urban Land Use and 
Transportation Use and Policies Questionnaire (UTAQ) and Self-developed Urban Land Use and Transportation 
Use and Policies Impact on Air Quality Questionnaire (UTAQQ) were developed to measure 4000 randomly 
selected residents’ satisfaction and perception on land use and transportation and the policies on air quality in 
District 2. The study produced estimated future land use and transportation and their policies and analyzed the 
future impacts on air quality. The results show that the current land use and transportation and their policies are 
one of the main cause of air pollution in the area. Many of the residents were not satisfied and have a low 
perception on the current and future land use and transportation and their policies. The study contributes 
valuable information that may help guide lawmakers, urban planners, government agencies, decision makers 
and educators to implement policies and actions that are effectives, help reduce air pollution and satisfy the 
residents’ needs.  
 
Key words: Land use, transportation, urban policies, air pollution, air quality, environmental models and 

Tehran’s environment. 
 
Introduction 
 

 

 The rapid growth in population forced 
developers to continue explored lands to be 
developed into housing, roadways and other 
infrastructures. Improper design of road systems 
coupled with ineffective urban physical development 
cause traffic problems. High traffic volume more 
than capacity of urban systems, resulted in 
environmental problems, especially air and sound 
pollutions. Other cause of pollutions include 
deforestation, forest fire, improper dumping of waste 
and other release of toxic into the eco-system further 
add stress to the environment. Air pollution causes 
by traffic and its improper infrastructure design have 
been the concern for urban planners and 

environmentalists for decades because pollution 
continues affecting the population health and life and 
the world population continuously increase. Cause of 
pollution that includes global warming, greenhouse 
effects and acid rain has further added stress to the 
air that we breathed. Land misuse and ineffective 
transportation system have been the major source of 
air and other pollution around the world. The 
problems of transportation and land use in most 
developed countries have been resolve through 
proper planning, stringent laws, proper practice, high 
level of education and public awareness [3,4]. 
However, in third developed countries like Iran, the 
problems remain deep as the population continues 
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growing more rapidly than ever so as the bi product 
of the population [7]. Therefore, any study that looks 
at these issues with the aim at trying to solve or 
lessen the air pollution is important and the study 
become more important in countries that is facing 
with high pollution index like Iran.   
 The study investigated the current transport 
planning and systems and the current land use. The 
study also looked at the policies and to how the 
policies are implemented. There have been many 
causal relationships between transports, land use and 
air pollution [2,6,8,9,10]. and many of the studies are 
done in developed countries [11,14,16]. However, 
for a third developing country like Iran, the study is 
limited but the need for such study is urgently and 
critically needed [8]. This is because the population 
growth and the infrastructure development in most 
part of the country are rapid. Thus, the study that 
looks into the correlation between the transport, land 
use and air pollution and their policies may be 
significant to law makers, urban design authorities, 
environmentalists as well as economists. The 
information generated from this study will help 
assess the current transport system, land use and their 

policies for District 2 of Tehran, Iran. 
 
Materials and Methods 
 
 The study employed several different kinds of 
method to produce the intended results. Figure 1 
below shows how the study employs the variables of 
the study. The variables were generated from 
literature reviews and based on the purpose of the 
study. The instruments (G-LUM, CPCT, TDM, 
D2AQA, D2AQB, UTAQ and UTAQQ) were used 
based on the variables to be analyzed. These 
variables are the independent variables (IVs) of the 
study. Data collection will be done after the analysis 
of the models and the instruments. The combination 
of the data will be analyzed to obtain the results that 
will be descriptively related to the dependent 
variables (DVs) such as air quality (AQ), satisfaction 
and perception of the residents. The AQ factors 
include low pollutant emissions, better emission 
inventory, control and inventory, technology, 
improvement, better management, increase 
awareness, economic assessment, stronger laws and 
standards.  

 

 
 
Fig. 1: The method of the study showing the relationships between the IVs, DVs and the instruments.  
 
 The Gravity based-land model incorporated 
these data a. employment distribution, b. Household 
distribution, c. Land use forecast.  Gravity Land Use 
Model (G-LUM) was utilized by [16]. and is a 
variation of Steven Putman’s Integrated 
Transportation-Land Use Package (ITLUP) and a 
reasonably standard sequential travel demand model 
(TDM) largely based on Smart Mobility’s 
specification. The purpose of G-LUM is to forecast 
urban features to assure adequate provision of public 
and private services and implement policies that 
guide demand while mitigating negative impacts that 
may effects air quality. There were data that 
document the impact of land use and urban feature 
on air quality but there are no data that forecast such 
impact. Thus the study used the instrument to assess 

the total impact of land use and policies on air 
quality in District 2 in Tehran.  
 Travel demand model is utilized by Buller, 
Webb, [10,16]. and to assess the impact of land use 
and transportation on emissions, ozone concentration 
and metric that are main factors of air pollution. 
TDM is based on Smart Mobility specification 
model. The purpose of utilizing this model is to 
support Gravity Land Use Model (G-LUM) one of 
the two models recommended by many studies to 
measure current and future impact of land and 
transportation use and policies on air quality in 
District 2, Tehran. Iran. Road pricing policy was 
adapted in several countries like Singapore and 
United Kingdom with the purpose to reduce 
emissions from transportations (Kuang, 2006). RPP 
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uses an integrated and sustainable approach to 
monitor land use, road network, public transport and 
environmental status. RPP involves strong 
Government commitment, congestion management 
tool, non-revenue generating, no privacy intrusion, 
transparent and trustworthy, fair and equitable, 
improve public transport, provide alternatives, 
minimise impact on businesses, education/publicity, 
legislation and enforcement, prevention of violations 
and frauds. Carbon Tax Scenario is combined with 
the road pricing scenario and refers to as CPCT. The 
scenario assumes that a congestion charge was to 
equal the implicit cost of marginal delay) imposed 
per added vehicle-mile-travelled assuming $6.75 per 
hour value of travel time) on all freeway segments in 
the network. The CPCT is applied in the G-LUM.        
 D2AQ questionnaires are self-developed to 
measure the attractiveness of District 2 and the 
places where the residents travel to either for work or 
entertainment. The purpose of the instruments is to 
gain feedback on the attractiveness of the residing 
zone (Zone i) and the zone where the selected 
Household commute to (Zone j) as suggested in 
GBLU-M. Zone i is the area where the residents live 
(origin of travel point). The data on attractiveness of 
the zones are required for the G-LUM RESLOC and 
G-LUM EMPLOC.  
 The questionnaire measures 4 aspects, income, 
transport, land and cost. The first part of the 
questionnaire measures the demographic of the 
respondents; age of the respondent and the age of the 
household member, vehicle ownership, year of 
residency, income and outside activities,  . The 
second part of the questionnaire assessed the 
attractiveness by asking questions on safety of the 
area the respondents live in, whether the respondents 
would recommend to another person to live in the 
area, whether the facilities are adequate, the area cost 
of living, cleanliness, hygiene, plan to migrate/ 
move, community support and future living or land 
cost increase  The third part of the questionnaire 
measures about the transportation system by asking 
questions on whether the respondents use public 
transport to work, the smoothness of the traffic,  
number of trips,  and degree of satisfaction with 
public transport.  The questionnaires are offered in 
two languages; English and Farsi. 
 The purpose of using these models is to study 
the relationship and impact of these models on air 
quality and highlight the advantages and 
disadvantages of each model. In order to predict the 
future of the impact of land use and transportation in 
District 2, Tehran, the study will also use qualitative 
research method in the form of questionnaire and 
quantitative data collection from various resources. 
Analysis of the impact will be done in two ways; first 
through a descriptive method that is relating the 
results of the models analysis with air quality and 
second, through feedback from the questionnaires 
given to the randomly selected residents. 

 The study also developed Urban Land Use and 
Transportation Use and Policies Questionnaire 
(UTAQ) and Self-developed Urban Land Use and 
Transportation Use and Policies Impact on Air 
Quality Questionnaire (UTAQQ)  with the purpose to 
measure 1. the effectiveness of the models discussed, 
2. the effect of the land use and its policies on air 
pollution, 3. the effect of the current transportation 
and its policies on air pollution, 4. the effect of land 
use and transportation and their policies on air 
pollution in District 2, Tehran, 5. the effect of land 
use and transportation policies on residents 
satisfaction and perception in District 2 Tehran.   
 The sample was selected based on the criteria for 
the study. The study will randomly select 4000 
residents from the population of resident that live in 
D2 area. The study will use 1000 respondents for 
each questionnaire. The sample will be randomly 
selected and there will be no consideration for 
gender, age, income or any other demographics 
differences. This is because there is no study that 
indicates the need for these demographic factors to 
be considered as criteria. The sample is obtained 
from the Tehran Municipal Authority. Data was 
collected in the District 2 of Tehran. The 
questionnaires were personally given to the random 
selected individuals at the Districts main 
transportation bus and train terminals. The 
questionnaires took an average of 20 minute to be 
filled. There questionnaires are made available in 
Farsi and English language. The data was collected 
for the period of two weeks from September 10th 
2010 to September 24th 2010.   
 The study used available data from the Tehran 
Municipal Land and Transport authority. The 
unavailable data will either be calculated or obtained 
from the self-developed questionnaires. The data 
analyzed as follows: 
1. number of households of type n residing in zone 

i at time t 
2. impedance (travel time and/or cost) between 

zones i and j at time t-1  
3. the number of type n households per type k 

employee in the study region 
4. employment (number of jobs) of type k in zone j 

at time t 
5. the unemployment rate for job type k 
6. vacant developable land in zone i at time t-1 
7. the proportion of developable land already 

developed in zone i at time t-1 
8.  residential land in zone i at time t-1 
9. the attractiveness of zone i for household type n 

at time t-1. (obtain from self-developed the 
questionnaires) 

10. total households in zone i at time t-1 
11. the total area of zone j 
12. attractiveness of zone j for employment type k at 

time t-1(obtain from self-developed the 
questionnaires) 
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13. the total area of land in each use (r = residential, 
D = developable, d = developed, b =basic, c = 
commercial 

14. employment by type, as defined above (b = 
basic, c =commercial, including both retail and 
service jobs) 

15. households by type (totally 6 types) 
16. Average cost per hour for work (area i to area j) 
17. Average cost per hour for other trips (shopping 

and entertainment) (area i to area I or j) 
18. commercial data (including retail and non-retail 

establishments 
19. residential and recreational activities 
20. Land-Use Information System for Iran (LUISI) 
21. Land function data 
22.  Land activity data 
23. Non retail, Retail and Commercial Data 
24. Need Urban Growth Boundary District 2 set for 

2000-2010 
25. Health feedback data on land use and 

transportation effect on air quality  
 The data was collected and coded then for 

analysis entered in to computer. They were 
analyzed by Statistical Package for Social 
Sciences (SPSS) version 18. Data obtained from 
the Tehran municipal, from previous literatures, 
the questionnaires and the calculated data will be 
used to 

1. analyze the current land use and transportation 
status and their policies 

2. predict the future land use and transportation 
status and their policies. 

 Using the Flat Carbon Base Tax, Road 
Congestion Policy and STD Models.  
 The results from the two analyses will be 
related to the air quality in D2 Tehran.  
 
Results and Discussion 
 
 The purpose of this study was to examine the 
relationships between land use and transportation and 
their policies effect on air quality in District 2, 
Tehran. This chapter details the results of the 
analysis of the data collected for this research. 
Analyses were done in three stages; 
1.   current land use and transportation data and land 

use and transportation policies on air quality 
2.   future land use and transportation data and land 

use and transportation policies on air quality 
3.    Respondents responses on   
a. current land use and transportation plans and 

actions 
b. current land use and transportation policies 
c. future land use and transportation plans and 

actions 
d. future land use and transportation policies 
e. satisfaction and perception on current land use 

and transportation plans, actions and policies 
f. satisfaction and perception on future land use 

and transportation plans, actions and policies. 

Impact of current land use on air quality: 
 
 Rapid population growth was the major caused 
for the increase development and land use. Tehran’s 
population of 12 million grows at a rapid rate of 
5.5% per year and much of the Tehran’s 
Development Council (TDC) focused on the 
measures to control population growth and actions to 
ameliorate its effects (Madanipour, 2006). One of the 
policies is to restrict all new development to a “5 
year boundary” policy where land is scarce in the 
boundary and thus escalate the land prices. This 
resulted in illegal developments in the restricted zone 
of the 5 and 25 year land boundaries. TDC main 
concerns were focus on (1) Traffic congestion where 
every day there are more than 2 million vehicle trips 
into and out of the central business districts. 
Congestion is thought to be as severe in Tehran as 
anywhere in the world and the accident rate is 
thought to be the highest in the world. (2) Pollution 
where the concentration of traffic in the central zones 
gives Tehran one of the highest levels of air pollution 
in the world. (3) Housing: Housing costs are very 
high, aggravated by a combination of high 
population growth and construction sector under-
capacity. Recently housing construction has 
concentrated in the luxury apartment sector of the 
market, ignoring low and middle income housing. 
Conditions in the south of Tehran are so poor that a 
special commission has had to be set up. (4) Public 
transport: Tehran has fewer buses per head of the 
population than almost any other major city in the 
world. Even though this results in very long waiting 
and journey times, the poorer section of the 
community have no alternative means of transport. 
The decision had been taken to commence the 
construction of a metro: TDCS had to advise on its 
alignment and phasing. (5) Decentralization: There is 
a policy to decentralize population, industry and 
decision-making; decentralization to other cities such 
as Isfahan and Shiraz but also to potential growth 
poles on the periphery of the region. (6) Tehran’s 
boundary: The attempt to limit population growth by 
restricting development between the 5 and 2.5yr 
boundaries does not seem to have succeeded. It is 
possible that some of Tehran’s other problems, and 
even the population problem itself might be 
alleviated if a more liberal land release policy were 
pursued, although the cost of providing the 
infrastructure outside the central area might be very 
high. The boundary problem and decentralization 
issue were major problems of land use on 
transportation. Distribution of income: The rapid rise 
in land prices has tended to widen the gap between 
the rich and the poor, even though there is some 
initiative to narrow that gap. These issues are closely 
related but they can also be seen simply as different 
aspects of “the urban problem”. Table 4.1 below 
illustrates the land use per capita in the study area. 
The data shows that residential buildings constitute 
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majorly the land use (33.9%) and serve the greatest 
area of land use for a person (26.69 m3 per 
person).Unfortunately in the district the residential 
buildings are the hardest to control and regulate 
based on the reasons that most buildings are old, 
constructed without permit and with our license, 
have many ownership, and construction with poor 
planning and design that disregard health and 
comfort factors. The buildings are design mostly to 
get the most livable function in an area. This coupled 
with poor water and other amenities systems that 
were constructed for more than 50 years and used the 
cheapest technology available. The area for 
recreational and green areas only constitutes 0.28 % 
and 8.17 % of the total land use.     
 Review of previous literatures and documents 
over the Internet resources did not indicate any 
information about zoning in District 2, Tehran. 
Although there were studies that mentioned there 
will be a plan to develop zoning laws in Tehran. 
Nevertheless, there were no significant information 
found that indicate there were any implementation 
done. Zoning is an important urban design principle 
that is considered in the design in city planning and 
has been proven important in developed and 
developing nations. Most old cities that adapted 
zoning into their city design able to reduce many 
urban city problems like traffic, health and promote 
better living. District 2 Tehran building design is 
poor. Houses are built on top of each other with no 
clear function of what the buildings are for. Public 
amenities were hidden inside the collection of houses 
and no proper maintenance. The buildings are also 
design without taking the consideration of nature, 
view, sun and fresh air ventilation.       
 Buffer zones are important area that separates 
between areas and is an important factor in the 
zoning design. Buffer zones help separates 
residential areas from public areas absorbing noise 
pollutions and also reduce air pollutant movements 
from one area to another for example from a highly 
industrial or major highways that produces the 
highest level of pollutant to the residential area. 
Figure 5.1 shows the developed and undeveloped 
land areas where there is no clear separation between 
zones and a few number if buffer zones. The 
undeveloped area can also be an informal buffer zone 
that is susceptible to development at anytime. The 
buffer zone is randomly inside the collection of 
developed areas for housing and commercial. The 
commercial, industrial and businesses areas are 
intermixed with the residential areas without any 
clear boundary and no buffer zones separating the 
areas.  
 Unfortunately, the air quality stations do not 
have any jurisdiction over the design of the buildings 
(the root of the cause for poor ventilation). The 
stations locations were randomly placed and 
moreover, the stations job is just to monitor and not 
solve the air quality problems. The effect is increased 

with ineffective planning of buildings to block the 
dust winds and give access to fresh clean air. Most 
buildings are built side by side and the designs often 
disregard zoning and external environmental factors 
that can give natural comfort such as sunlight and 
ventilation. There were also lack of green buffer 
zones such as tall trees, parks and body of water like 
lakes and ponds. In effective planning and land use 
that do not promote good ventilation with fresh air 
and trapped heat and dust particles escalate the level 
of air pollution in the study area. A good building 
design takes into consideration of ventilation factors 
and is part of the guidance to improve air quality. 
Unfortunately, good building design to promote good 
ventilation was not part of the Tehran Municipality 
Air Pollution Countermeasures Act [7]. 
 
Impact of current transportation use and services on 
air quality: 
 
 In general, the study found that passenger cars, 
light trucks and motorcycles are the largest 
contributor of CO2 and carbon hydrate. Passenger 
cars and transit bus, light trucks and taxis contribute 
the most for NOx. Passenger cars, service buses, 
minibuses and trucks released the most SO2 and 
passenger cars, light trucks, minibuses and 
motorcycles released more dust particles than any 
other vehicle type.  Figure   and figure shows that 
level of CO2 and dust particles in early 2004 and 
2005. The level for CO2 decreased and on the other 
hand, the level of dust particles increased from 2004 
to 2005. Both are contributors to health disorders 
such as headache, fever and other syndrome.    
 The effectiveness of vehicles inspection centre is 
one of the main criteria to measure the effect of 
transportation on air quality. The construction and 
function of the centers are under the jurisdiction of 
the Tehran Municipality. Annual vehicle inspection, 
mandatory emission inspection and motor vehicle 
control program applied for any vehicles pass 
through the city’s Restricted Traffic Zone. The 
inspection program includes safety checks and 
evaluation of major auto parts as well as 
measurement of CO and HC emissions whose levels 
are minimized at the A/F Stochiometric value. A 
study on about 50 gasoline fueled vehicles of 
different ages and different models, both domestic 
and imported passenger’s cars, indicated that the 
engine tune-up will reduce the air pollutants by as 
much as 50 percent and an average reduction of 
about 15 percent in fuel consumption can be 
achieved. At the present time the motorcycles are 
also inspected, although this does not include 
emission level measurement. 
 Tehran 2000 Master Plan includes six vehicles 
inspection centers, changing gas-oil fuel to oil gas for 
public transport vehicles and Fardi (2010). The plans 
also include replacing the Paykan’s carburetor cars 
with the age of less than ten years with fixed Nozzle 
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carburetor, use of catalyst in gas fuel used in taxis 
and changing the fuel system to run only on LPG and 
to install catalyst for motorbikes. There are some 
reasons for lack of unreasonable progress of the 
master plan for reduction of the air pollution, which 
are as follows: 
1)   Weakness in executing of legislation, regulations 

and standards. A reason for ineffectiveness of 
the law is shortage of tools and equipment to 
carry out the law for example the TVTIB needs 
six centers to inspect motor vehicle but to date 
all the centers are not completed. According to 
section 5 Clean Air Act 1995 any motor vehicle 
with no inspection sticker must be stopped by 
the traffic police unfortunately there is no 
appropriate co-operation and interaction between 
these two centers. Even if there is a good co-
operation there will still be no satisfactory 
results because. One) A high percentage of 
existing Motor vehicles are old and it is difficult 
to bring them to standard levels. Two) Some of 
the car factories still produce cars with fuel 
emission below the acceptable standard 
Therefore for proper practicing of the law all the 
Ministries and the Organization must carry out 
their duties, which legislation and regulations 
has determined 

2)  The related Ministries and Organizations are too 
busy to concentrate enough on the decisions 
regarding the air pollution. 

3)  For certain ministries (for example the MOI) 
reduction of Air pollution in Tehran may not be 
first priority and industrial development and 
increasing quantities of productions is more 
important than air pollution control. 

4)   Decision-making in the field of reduction of the 
air pollution without having enough specialized 
and scientific back-up 

5)   There is not enough contribution and interaction 
between ministries and organizations which are 
responsible in implementation of air pollution 
reduction plan. 

6)  Lack of an efficient and specialized and well-
equipped supervising body and system for 
supervising the performance of the ministries and 
organizations that are responsible for executing the 
solutions for reduction of the air pollution. JICA 
studies relating to air pollution reduction has been 
carried out since September 2002 and will be 
finalized in January 2005. The title of the study is 
“the study on strengthening and improving Air 
Quality management in the Greater Tehran Area” 
.An objective of the study is to formulate an effective 
management action plan (Management Action Plan) 
for developing the environmental management 
system with reference to the principal of ISO 14001. 
The management Action plan will be formulated 
taking in to account the following points. 
- The Management Action Plan will consist of 
continuous activities for achieving an environmental 

target by respective stakeholders related to air quality 
improvement. 
- The present Action Plan will be examined carefully 
and some parts of the present. 
 Action Plan will be incorporated in the 
Management Action Plan [15]. 
 One of the air pollution counter measures noted 
in the Tehran Municipality Plan 2000 includes 
construction of park and ride parking areas. This 
includes the production of parking policies and 
introduction of parking restrictions and increased 
parking fees that suppose to be completed by the year 
2000. Illegal parking causes traffic congestion and 
dissatisfaction of local residents. Traffic congestion 
at the end endorses the increase level of air pollution. 
Effective public parking system also involves proper 
parking management and stringent parking 
offenders’ penalties.  
 Most buildings in Iran are designed without 
underground parking and thus there are not enough 
parking spaces available. The problem becomes 
bigger with the increase number of private vehicles. 
According to the most recent statistic, every person 
in Tehran has at least one car. Implementation of 
stronger parking laws and design of buildings to 
include public parking will help curb the traffic 
problem. Tehran municipality air pollution 
countermeasures must include the construction of 
sufficient parking spaces to accommodate the 
population.     
 Installing ITS Controls, especially in cross-roads 
around the Districts is one of the main plans of the 
Tehran 2000 Master Plan. The estimated cost of this 
initiative is about 3 million dollars and scheduled to 
be completed by the year 2001. Nevertheless, up to 
now, the installation is only at several locations and 
not totally completed. The installation and 
maintenance went over budget and there were lack of 
technical expertise to monitor the traffic. There is 
also lack of implementation on the penalties for those 
who broke the laws. This is added by a significant 
number of cases of corruptions in the management 
level [10]. 
 Thus, the initial plan to install ITS control 
system to solve the heavy traffic problems was not 
successful. As a result, heavy traffic continues to 
contribute to the increase level of air pollution and 
reducing the air quality. One of the transportation 
factors that failed completely to curb air pollution in 
District 2 Tehran.   
 Tehran 2000 Master Plan also included changing 
gas-oil fuel to oil gas for public transport vehicles 
and [10]. Replacing the Paykan’s carburetor for cars 
aged of more than ten years with fixed Nozzle 
carburetor, use of catalyst in gas fuel used in taxis 
and changing the fuel system to run only on LPG and 
to install catalyst for motorbikes. The plan went into 
stall after faced may obstacles. Such obstacles 
include the unwillingness of car manufacturers to 
participate fully with the program producing cars 
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below acceptable standard, more than 70% of the 
motor vehicles are old and extremely difficult to 
bring the cars to the emission standards, and lastly 
the reduction of the air pollution without having 
enough specialized and scientific back-up. 
 
Future Land Use and Transportation Data and Land 
Use and Transportation Policies on Air Quality: 
 
 The study used G-LUM, TDM and Road pricing 
Policy and Carbon Tax Scenario (CPCT) to analyze 
the future land use and transportation services.  
G-LUM looked at the data on; 1. Employment 
distribution, 2. Household distribution and 3. Land 
use forecast.  
 RESLOC presumes that household location 
patterns are determined by current job locations, land 
availability, travel impedances between all zones, 
and the prior period’s distribution of households. 
Household allocation/assignment across zones is 
guided by the residential attractiveness of each zone, 
measured as a function of (a) each zone’s presently 
vacant yet developable land, (b) the proportion of 

developable land that already has been developed, (c) 
residentially developed land, and (d) current number 
of residents by type. 
 The results show that there is not much land 
available (less that 20%) for new development and 
the layout are tight. More than 40% of the land is use 
for housing and living. The study found that travel 
impedances that are done between zones are related 
to traffic condition and not road conditions. Most 
residents travel between districts (52%) and 32% 
travel to Tehran city center and the remaining 16% 
travel outside Tehran. Household distributions are 
scattered with no clear zoning and buffer areas.  
Feedback from the residents indicated that the 
residents thought the area is quite attractive for living 
and would recommend for others to live in the area. 
Nevertheless, the area needs green spaces and better 
public facilities. The proportion of developed land 
versus undeveloped land is at the ration of 8:2 and 
the proportion of residentially developed land to the 
total area is 80%. Table 5.32 provides the 
information of the proportion of the current number 
of residents by type. 

 
 EMPLOC forecasts the spatial distribution of 
jobs by category. Employment allocation is based on 
zonal attractiveness, as measured by prior-year 
employment and zone size. Prior-year population and 
travel impedances (to all zones) also impact 
employment distribution. 
 Table 5.32 provides the information on the 
spatial distribution of jobs by category in D2 Tehran. 
Employment types are related to income and the 
study concludes that most respondent were willing to 
travel and bares the cost of traveling to get to their 
work place. However, traveling for other purposes 
are limited.  
 LUDENSITY uses three log-linear equations to 
estimate land consumption by type (residential, basic 
and commercial) in each zone. Variables determining 
land consumption include the forecasted spatial 
distributions of households and jobs, and prior-year 
land use conditions. 
 The results show that more than 40% of the land 
is use for housing and residential purposes and 
27.5% of the total area is use for storage and 

transports. Only a small portion of the land is used 
for commercial (1.16%) and 8.17% use for 
greenspace and 0.28% used for recreational.   
 Carbon Tax Scenario is combined with the road 
pricing scenario and refers to as CPCT. The scenario 
assumes that a congestion charge was to equal the 
implicit cost of marginal delay imposed per added 
vehicle-mile-travelled assuming $6.75 per hour value 
of travel time) on all freeway segments in the 
network. The CPCT is applied in the G-LUM. In the 
study, the majority respondents (323 or 41.36%) 
spend between 501-1000 Lira, 231 (29.6%) spend 
between 101-500 Lira per day and 103 (13.2%) 
spend 1001 and more per day. The result shows that 
they commuter do spend a significant amount of 
money mostly on petrol to commute everyday for 
work or entertainment. The amount spend on petrol 
does not indicate a good sign to the air quality. Most 
residents agree that traffic and congestions are major 
problems that impede their traveling and most is 
cause by the system, links and stops and not the road 
condition. 

Feedbacks from the respondents were analyzed and the results show that 
Employment and household types Number of responses 
Agriculture, forestry and fishing 13 
Mining 6 
Construction 65 
Manufacturing 107 
Transportation, communication and etc. 23 
Wholesale and trading 53 
Retail and trading 63 
Finance and insurance 43 
Public administration 385 
Medical 60 
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Table 1: above shows the employment distribution based on job sectors 385 of the 818 respondents works in the 
government or public sector (47%), 107 (13%) works in manufacturing, 63 (7.7%) works in retail and 
trading, 65 7.9%) works in construction, 43 5 (26%) works in finance and insurance, 53 (6.5%) involved 
in wholesale and trading, 13 (1.59%) involves in agriculture, forestry or fishing industry and six persons 
(1.73%) involves in mining.  

Employment and Household type by definition Number of 
responses 

Have 0 worker with one child under 18 years old 14 
1 worker household with at least one child under 18 years old 332 
2 or more worker with at least one child under 18 years old 105 
0 worker household with no children 53 
1 worker household with no children 128 
2 or more household with no children 195 

 

 
 Figure 2 above shows that out of 827 
respondents, 332 (40.1%) lives in a household with 
one worker with at least one child under 18 years old. 
Out of the total respondents, 195 (23.5%) lives in a 
household with one worker and no children, 128 
(15.5%) live in a household with 1 worker with no 
children, 53 (6.4%) live in a house with no worker 
and no children and only 14 (1.7%) live in a 
household with 0 worker and one child under 18 
years old.   
 Thus, based on the G-LUM RESLOC analysis 
model concepts, the study concludes that the future 
land use in D2 will be focusing on residential and a 
little development on commercial. The same trend 
will continue and if the city response to the need of 
the residents of wanting more greensapce, there is 
not much the city can do because there is not much 
public land the city can developed for parks and 
recreational area. Establishing zoning laws would 
face many obstacles because the residents are not 
familiar with zoning and implementing the law 
would be impossible because most of the buildings 
are privately owned and the cost will be so high. 
Nevertheless, the city can take a step by step 
initiative to solve the problems and put a long term 
plan to curb the pollution problems. Future land use 
in D2 will affects significantly the level of air 
pollution in the area. The study projects that the 
future land use will cause more deterioration to the 
air if the public and the city are not taking any strong 
actions to solve the problems and the way the city 
utilized the lands. 
 The study concludes that the current and future 
land use and transportation affect air quality in the 
District 2 area. The future impacts of land use and 
land policies on the air quality in Tehran District 2 in 
relation to zoning, land use and facilities will be 
high. The future impacts of transportation and its 
policies on the air quality in Tehran District 2 in 
relation to road condition, road system and public 
transport will also be high. Based on the results and 
discussion presented the impacts of the relationship 
between current land use and transportation 
interaction on air quality in Tehran District 2 in 
relation to land use and transportation, toxic 
emission, ozone concentration and population metric 
are significant and the future impacts of the 

relationship between current land use and 
transportation interaction on air quality in Tehran 
District 2 in relation to land use and transportation, 
toxic emission, ozone concentration and population 
metric will be significant. 
 There will be so many hurdles the public an d 
the city will face to plan and implement an effective 
land use and transportation policies. Nevertheless, 
the city has a strong confidence from the public and 
most residents support the initiatives to curb the 
problems. The city must carry out preliminary 
studies that looks into the exact cause of the 
problems and mitigate the problems effectively 
without wasting cost. The solution can be done but 
not in a short time.  
 The study concluded that there is a strong 
significant relationship between poor air quality and 
land use in District 2, Iran and the relationships are 
multidimensional. The study also concluded that 
there is a strong significant relationship between air 
pollution and urban transport system in District 2, 
Iran. Descriptive analyses consistently showed the 
significant relationship between air pollution, urban 
transport system and land use in District 2, Iran. 
 
Discussion and Summary: 
 
 The study investigated the impact of current and 
future land use and their policies on the air quality in 
the Tehran District 2. D2AQA, UTAQ and UTAQQ 
were distributed to 3000 residents that live in D2 
area. Descriptive analyses performed on the available 
data and the results showed Tehran does not have 
zoning law and does not practice zoning and in the 
urban planning design. There seem to be an initiative 
and talks about to start future development and 
consider zoning but the study has not found any 
official documentation and plan from the city yet. 
For any urban and land use, zoning is an important 
aspect to consider to separate the different areas 
residential, commercial, industrial and highways. 
Hazardous toxic emission and high concentration of 
air pollution released by heavy industries are 
controlled from the place where people live. Zoning 
safe lives and assure healthier living. 
 Most of the land use in D2 is for residential and 
residential complex and based on the feedback, most 
residents live in low-rise apartments and semi 
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detached houses. There are some sections that have 
villa and bungalows but the number does not exceed 
10% of the total residential type. Other land use is for 
store and transport (25.37% of total area) and others 
like manufacturing (25.37% of total area). On the 
other hand, recreational and green space area only 
constitutes 0.28% and 8.17% of the total area. 
Feedback from the residents show that there were not 
enough green space and gardens (private and public) 
and the residents want more green spaces. The results 
indicate that the residents are aware of the important 
of green spaces and clean air. 
 The study also found that there was no formal 
buffer zone in the area and the small undeveloped 
areas acts as buffer zones. Tehran lies surround with 
mountains that limit air movements and the status is 
worsened with no large body of water like sea or 
ocean to reduce and move away the heat and 
pollution from the city thus increased the 
development of heat islands. Improper city planning, 
illegal building construction mainly houses in the 
suburb area, lack of zoning law, weak land use laws 
contribute to the ineffectiveness of land use in the 
area. Commercial and household used 32.6% of the 
energy in the form of liquid natural gas (LNG) and 
Liquid petroleum gas (LPG). The consumption for 
these gases is 40.8% of the total energy in Tehran 
and the use of gas is not so healthy for the health and 
contributes to toxic of air. Overall the current zoning, 
land use, buffering, ventilation, vegetation and green 
spaces, energy environmental sustainability and 
natural resources show that there were many 
weaknesses in the design, plan and implementation 
of the activities and thus reflecting that the current 
activities (land use, etc) is detrimental to the air 
quality in the area. Moreover, there were no greater 
plan and actions done that consider land use and 
transportation to curb pollution level and thus 
promote environmental sustainability.       
 The analysis shows that private owned vehicles 
contribute the most to air pollutant by emitting the 
most volume of CO2, Carbon hydroxide, NO2, SO2 
and dust particles. The levels of the pollution in some 
area are at unsafe level, and the Tehran air pollution 
countermeasures plans and actions were proved slow 
and ineffective. Inspection centers, intelligent traffic 
system (ITS), use of filtered and catalyst engine and 
use of gas-fuel system and unleaded petrol cost the 
city millions of dollars and have proved slow in the 
implementation and in some areas failed. The 
problem is made worst by the lack of public parking 
and almost to non existence of road services. 
Feedback from the respondents showed that more 
and better public and private parking are needed and 
the city has to provide better road system and road 
services to clear the traffic movements. The study 
summarizes that the increase in the volume of 
pollutants in the D2 air is attributed from the current 
land use and transportation ineffectiveness. 
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