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igrowth and development of the city. Therefore, it is important to pay attention to the
iissues of transportation problems, such as problems related to inner and outer city
i transportation, traffic problems, noise and air pollution, and waste of time and capital.
éManagers and urban planners tried to solve these problems, and some urban planners
i believe that building a highway is one of the ways to improve transportation and adjust the
iissues and problems related to it, but others believe that highways do not have the ability
ito respond to existing problems. During the rapid global changes, cities are experiencing
i a paradigm shift, of which the highway is one of them, and they play an important role
§:in urban mobility and accessibility. In this regard, their effects on the city should also be
i examined.

ETHODS: The current research method is descriptive-analytical of applied research

type. Information and documents have been used to extract indicators affecting
‘highways. The effects of each indicator were analyzed by foresight and cross-effects
éanalysis. The cross-effects analysis method is a kind of foresight method that tries to
iachieve the possible and likely scenarios in the future for that subject with the cause-
iand-effect relationships between the factors affecting a subject. In this research, after
i extracting some indicators using the Delphi method in three rounds, experts were first
asked to complete the indicators and effective factors, and in the next step, the mentioned
%indicators were categorized and finalized, and in the last round, points were determined.
i The factors have been discussed, which were scored from 0 to 3 and P (possible effects)
{and entered into Micmac software. Therefore, ten versions of the questionnaire were
i completed by the experts to determine the points of the factors, and by using the method
of cross-effects analysis, which is one of the common and accepted methods of foresight, it
i analyzed the effective components related to highways. A number of 24 factors related to
i highway construction have been investigated, and finally, the factors have been analyzed
iin tables and graphs extracted from this software. The outputs of this method classify
gthe factors affecting highways into five categories of risk variables, influential, secondary
i leverage, independent and dependent, and show its stability or instability pattern.

INDINGS: In the first stage of model implementation in the current research, using the

Delphi method and the opinion of 10 professors and experts, all 24 factors affecting
¢ highways were entered into the software, and a short indicator was considered for each
gone, then the impact of each factor on other factors have been measured with the help
of Mic Mac software. In other words, the cross-effects matrix is formed. MicMac software
i analyzes the direct and indirect relationships of a network by using different calculations
i and finally creates a map and an influence graph based on which variables can be analyzed
éand categorized. The level of impact in this model is divided into four groups: no impact
i (number zero), weak impact (number), medium impact (number two), and high impact
i (number three). The results of this research show that the variables of the road network
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?change rate, motorized transport use, pedestrian and bicycle paths, the performance
i and efficiency of land use, the level of surface water pollution, the direction of the city
i expansion, and the amount of wind and airflow among the indicators and factors that were
! investigated. The number of changes in the road network and the amount of motorized
transport used were the most important effects of intra-city highways.

ONCLUSION: In general, these things (the amount of change in the road network, the
: amount of motorized transport use, pedestrian and bicycle paths, the performance
i and efficiency of land use, the level of surface water pollution, the direction of the city
i expansion and the amount of wind and airflow) are seven key factors. In addition, there
i are effects of intra-city highways that should be given special attention in the process of
micro and macro-planning to improve the condition of the city and highways.

{ HIGHLIGHTS:

i - The variables with the greatest impact on the highway are: the rate of change of road
gnetwork, the rate of motor transport use, pedestrian and bicycle path, land use and
i efficiency, the amount of surface water pollution, to expand the city and the amount of
i wind and air flow.

- Using questionnaires and MickMac software for futuristic analysis and cross-analysis.
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Types of night
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Sensitive urban 55 45 35
land uses
Semi-sensitive 65 55 45
urban land uses
Insensitive urban 75 75
land uses
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Table 2. Criteria for assessing the impact of intra-city highways

Criterion Sub Criteria Description
Physical Land use Land use and transportation are interrelated and affect each other. Decisions that affect
one affect the other
For development Affects the direction and development of the city
Impact on historical areas Causes partial destruction or complete destruction of historic buildings
Pedestrian and bicycle path It can reduce the traffic of pedestrians and cyclists
Change the road network Without observing the hierarchy and not observing the standard of intersection distances
Increased use of motor transport Causes growing demand for faster shipping
The right to choose different routes -
Natural Wind and air Disruption of wind and air flow
air pollution Greenhouse effect - The effect of pollutants on the efficiency of urban land uses and
sensitive species of plants and animals and the mental and physical health of residents of
neighborhoods adjacent to highways
Noise Voice thresholds vary from country to country and to urban land use
Visual pollution Visual disturbance due to the presence of existing boards and billboards
Surface water pollution Pollution generated by highways can cause surface water pollution.
Vibrations The movement of machines causes vibration on the ground.
city View The visual incompatibility of the bodies with the highway affects the urban landscape.
Social Residents of neighboring neighborhoods Residents around the highway face a lot of psychosocial pressures because they can not
or can hardly change their living conditions.
The body and mind of people Residents of these areas are more exposed to negative consequences than others
Access to footpath and bicycle Increase access, mobility and choice for individuals. Of course, the opposite is true for
those who do not use a car
Safety A sharp increase in the number of vehicles and the lack of safety and standard roads in
developing countries
Peace Disrupting the tranquility of residential and commercial spaces
Security On the side of highways or at the level of high-crime intersections - may create
indefensible spaces.
~ Solidarity of neighboring neighborhoods A kind of social segregation at the construction site of the highway
Economical Land prices - "It can reduce or increase the price of land around the highway
Earn money L. I ¥ 1.2 Some businesses may have to relocate

User economics

Table 3. Short indicator of the factors influencing

" Reduce travel time, increase access to important places, reduce car usage costs
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highways on the city
Row  Short marker InEiconr =
1 Lands Land use
2 Development For demprﬁent i
3 Historical Impact on historical areas
4 Way Pedestrian and bicﬁe pathi
5 Road Network Change the road network
6 Motor Increase the use of motor transport
7 Right To The rightitoi choose different routes
Choose
8 Wind And Air Wind and air
Air Pollution Air pollution
10 Sound Noise
11 Visual Visual pollution 7
12 Surface Water Surface water pollution
13 Vibrations Vibrations
14 Landscape City View
15 Local Residents of neighboring
Residents neighborhoods
16 Body And The body and mind of people
Mind
17 Access Access to footpath and bicycle
18 Safety Safety
19 Peace Peace
20 Security Security
21 Solidarity Solidarity of neighboring
neighborhoods
22 Land Price Land prices
23 Earn Money Earn money
24 Economy User economics
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Table 2. Criteria for assessing the impact of intra-city highways

Way o o 2 o0 3 0 O O 3 3 3 0 0 O 2 3 3 1 3 2 2 0 O 0
RoadNetwork 2 3 2 3 0 3 2 0 2 o0 O0 1 O 2 3 0 2 1 0 0 3 3 0 2
Motor 2 3 3 2 3 0 1 0 3 3 0O O 3 O 2 3 O 3 3 3 3 2 1 0
RighttoChoose 0 2 2 o0 3 3 0 O 2 2 Oo0 O0 2 o0 o0 1 2 3 3 2 3 2 1 0
WindandAir 3 0 2 1 2 o0 0 0 2 0 0 O O 2 o0 0 0 0 0 0 o0 o0 o 0
Air Pollution o o 3 3 0 2 o0 O O O 2 o0 O o o 3 0o 0 o0 o0 0 o0 o 0
Sound o o 3 o o0 O O O o o o o 3 0 2 3 0 O 3 0 0 3 0 0
Visual 2 0 0 0 O O o o o o o o o 3 0 3 0 0 2 0 0 0 o0 0
SurfaceWater 2 0 O 3 2 0 O O O O O O O 2 2 0 2 0 0 0 0 0 o0 0
Vibrations 2 1 3 0o O O O o o 3 o o o o 3 3 0 0 3 0 0 3 0 0
Landscape o o 1 o0 O O O O o o 3 o o0 o 2 2 o0 0 2 1 0 2 o0 1
Local Residents 0 2 2 2 0 2 0 0 2 2 0 2 2 0 O 2 0o o0 2 3 3 0 0 1
BodyandMind 0 O O O O 2 o0 O O O O o o o 2 o0 o0 o0 3 3 2 0 o0 0
Access o o 1 3 0 2 o0 O 2 2 o0 O 1 0 1 O O 3 3 2 0 0 o0 0
Safety o o o o o 3 o0 o0 O o0 o o0 2 2 2 2 0 0 0 o0 2 o0 o 0
Peace o o o o o0 3 o o0 O o o o 2 2 2 2 0 0 0 0 2 o0 o0 0
Security o o o o o0 3 0O O O o o o 2 2 2 2 0 0 0 0 2 o0 o0 0
Solidarity 2 2 2 0 O O O o o o o o o 2 0 2 0 2 2 2 0 0 2 0
Land Price 3 3 o 0 2 0 O O O O O O 0O 2 o0 o0 o o0 o0 1 3 0 O 0
Earn Money o o o o o0 3 0O O O o o o o o 1 2 o0 0 0 0 1 3 0 3
Economy 3 0 o o o 3 0 1 1 0 O OO 2 O 2 0 0O 2 0 2 0 o0 0
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Table 5. Number of iterations of cross-matrix

calculation

Iteration Influence Dependence
B = 108 % 94 %
= 96 % 97 %
3 ) 105 % 99 %
¥y 4 . 99 % 101 %
B | 101 % 99 %
6 100 % 100 %

Table 6. Direct Impact Features (MDI)
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Fig. 1. Direct effects between factors
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Table 7. Categorize variables
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Fig. 2. Direct effects between factors

Fig. 3. Indirect effects between factors
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Table 8. Ranking of effective factors of highways on the
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