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  Abstract: Among the problems, facing urban areas at the level of 

arterial roads is the high volume of traffic ‎volumes, which lead to 

difficulties in operating traffic and thus the emergence of 

so-called ‎congestion or traffic congestion. Through this study, we 

have collected spatial data on traffic ‎volumes using the peak hour 

imaging method, and by applying the service level scale, which is 

a ‎real indicator of congestion, as well as the SIDRA software as a 

tool for accurate assessment of ‎road intersections, Roads and 

intersections are the mirrors of civilization in any country. The 

quality, the number of roads, and the flow of traffic ‎at 

intersections measure the ‎development in countries. The 

intersection is defined as the area resulting from the confluence of 

two or ‎more roads with each other used to facilitate changes in 

traffic direction. In this study, Level of ‎Service (LOS) and 

Measures of Effectiveness (MOEs) of the three major 

intersections in ‎Lefkoşa, Northern Cyprus‎ was evaluated using 

SIDRA software. The proposed intersections ‎could be used ‎as a 

viable alternative to cut down vehicular emissions, making 

intersections more ‎environmentally friendly and reducing ‎ traffic 

issues.‎ It is found that It is observed that Çangar roundabout has 

the highest number of vehicles passing it compared to other 

roundabout and intersection. Moreover, the results indicate that It 

is noticed that ‎the fuel consumptions have reduced rapidly with an 

average percentage of about 75% for all ‎roundabouts. Overall, it 

can be concluded that the possible solutions can be used to solve 

the ‎traffic congestion in Lefkoşa, Northern Cyprus‎‏.‏. 

 

    Keywords: Level of Service (LOS); Measures of Effectiveness 

(MOEs), SIDRA Software, Traffic Congestion.‎ 

I. INTRODUCTION 

  The activities and functions that the city provides to its 

inhabitants are as the container carrying these activities in the 

form of the uses of different lands with all the types of patterns 

and the focus of urban studies at all levels on the achievement 

of the structure of urban integrated aspects and dimensions, 

both in terms of housing and places of entertainment in 

addition to different areas of work [1, 2]. The city's road 

network represents the arteries that link these functions and 

activities to each other in a way that achieves the highest 

traffic efficiency, record time for trips, and the highest energy 

of comfort and security in motion and in an economical 

manner, that suits the characteristics of the city's population. 
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From the common expression that the city is a living organism 

that grows and develops, the roads represent the arteries in 

that object. Traffic represents the flowing blood [3-6]. To 

ensure the safety of road traffic, standard specifications must 

be available for the elements of the integrated group, the road, 

the vehicle, and the human element [7-9]. Moreover, the 

development of the network of roads and traffic imposed on 

the sector could be improved the levels of service and comfort 

for the users of the road [10-12]. Workings on the 

development of urban roads are among the challenges faced 

by cities in the world because of its important role in linking 

the various urban areas [13]. In addition, the volumes of 

traffic in different locations on the road network is important 

for the planning and operation of traffic as each road has a 

specific capacity to absorb a certain traffic volume [14,15].   

The importance of this study comes because the city of 

Lefkoşa is the link between the major cities in Northern 

Cyprus so it has become of cultural and economic importance 

and civilization that the importance of increased the number 

of trips through the roads and intersection. Therefore, the 

study decided to analyze these three intersections in order to 

upgrade the level of service and thus provide the necessary 

flow in the passage of users. A flowchart ‎is given in Figure 1 

to illustrate the analysis procedure ‎of this study.‎ 

Figure 1.Analysis procedure ‎of this study‎. 

II. STUDY AREA 

Figure 2 presents the major intersections; namely, Çangar and 

Terminal and YeniŞehir‎ intersections in Lefkoşa in Northern 

Cyprus‏.In this study, video camera with high stage capacity 

an long-life battery was used to collect the data‏  Groups.‏

of ‎people distributed in the selected ‎areas were recorded in the 

field data. The time of ‎recording started from off-peak (7:30 

am – 8:30 am) until another off-peak(4:30 pm - 5:30 pm) and 

is evaluated every 

15 ‎minutes. Moreover, 

Figure 3 shows the major 

intersection in the capital 
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city in Northern Cyprus.  The data collection is the primary 

and most important step for research. Therefore, the following 

steps‏describes the procedure for‏collected the data from each 

roundabout. 

1). Recording the geometric of the connected roads such 

as width, road length, roundabout diameter for each 

intersection.‎ 

2). Calculating the volume of the traffic during the peak 

periods in ‎the morning and in the evening.‎ 

3).  Monitoring the flow for each line connected with 

the ‎roundabout. 

 
Figure 2. Locations of the major intersections 

III.  DATA ANALYSIS 

The SIDRA program is specialized in the analysis of the 

road ‎intersections, the program deals with the road 

sections ‎individually and analyzes it as the given data.‎the‏

input data for each intersection are‏ 

1). Movement definition ‎ 

2). Lane geometry ‎ 

3). Lane movements 

4). Roundabout if any ‎ 

5). Pedestrians 

6). Volumes  ‎ 

7). Vehicle movement data 

 

  3.1 Intersection‎ 

 
The intersection is the site of a network to be analyzed.‎ In this 

stage we define:‎ 

a). The road names 

b). The section direction 

c). Lane geometry 

d). Lane length as an approach distance 

 

Figure 3. Roundabout; (a) Çangar‎‏,( b‏)Terminal and (c) 

YeniŞehir intersection 

 

3.2 Movement definition 

 

‎The type of vehicle can be selected or a compound as the ‎user 

defines it.‎ In this project, we will consider the light vehicle as 

our ‎relative. In this work, all vehicles have been changed into 

the light vehicle by‎multiplying the‎  

1). car with factor 1‎ 

2). van with factor 2.5‎ 

3). bus and truck with factor 3‎ 

4). motorcycle with factor 1.25‎ 

In addition, the allowed movement for each lane should 

be ‎defined.‎ 

 

3.3 Lane geometry and ‎Lane movement‎ 

The geometric properties for the roads are assigned in ‎lane 

geometry.‎ The lane width, median width, the type of ‎lane, and 

the movement of the lane as giveaway can ‎be assigned.‎The 

movement of the vehicle throws the intersection from the 

entry lane to the intersection and the lane which the ‎vehicle 

goes throw it after it leaves the section is defined in ‎lane. 

 

 3.4 Roundabout, volume‎‏and‏‎vehicle movement data‎ 

 

The parameter for the roundabout is shown in Figure 4.‎‏

generally, the volume of the traffic is changed to be in 

means ‎of light vehicle firstly, by using the factors. ‎The 

volume of the traffic after factorizing is ‎assigned in each lane 

and for each movement ‎whether the direction to left, straight, 

right or U-turn. In this study, the data for volume is selected to 

be during ‎the peak flow 

period, which is 15 min.‎‏For 

vehicle movement data, ‎the 

most important data in this 
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phase are ‎the vehicles speed at the moment of entering ‎the 

intersection and the speed of vehicles ‎when they leave the 

intersection‎. 

 

Figure 4. Parameter for the roundabout. 

IV. RESULT AND DISCUSSION 

The output results of SIDRA for the most congested 

intersections are discussed in this section. Figure 2 shows the 

layout of the most three congested intersections in Lefkoşa 

obtained by SIDRA computer program. The geometries of 

each roundabout before improvement using SIDRA program 

are shown in Figures 5-7.  

 

 
 

Figure 5. The geometry of the Çangar roundabout. 

 

 
 

Figure 6. The geometry of the Terminal roundabout. 

 

 

 

 

 
Figure 7. The geometry of the YeniŞehir intersection. 

 

As mention previously, the data were collected in the morning 

and evening period. Tables 1-3 summarize the number of the 

vehicle for each roundabout. It is observed that Çangar 

roundabout has the highest number of vehicles passing it 

compared to other roundabout and intersection.  Furthermore, 

it found that the highest number of vehicles occurred in the 

morning time at Çangar roundabout expects in Şahit Mustafa 

Ahmet Resa Caddasi lane. Furthermore, it is noticed that the 

maximum vehicles number of 1422 vehicles occurred in the 

morning time at Terminal roundabout as shown in Table 2. 

While, at Yeni Şehir intersection, the maximum vehicles 

number occurred in the evening time. 

 

Table 1. Number of veichles in Çangar roundabout. 

 

Table 2. Number of veichles in Terminal roundabout. 
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Table 3. Number of veichles in YeniŞehir intersection. 

 
 

Level of Service (LOS) Method is described based on US 

highway capacity manual (HCM) a subjective measure used 

to relate the efficiency of traffic flow. LOS is utilized to 

dissect highway by sorting traffic flow and doling out quality 

levels of movement in view of execution measure like speed, 

density (Highway Capacity Manual HCM, 2010). LOS 

definitions based on delay HCM (for vehicles) is indicated in 

Figure 8. Existing LOS was investigated in this study using 

SIDRA.  

Results illustrated that in the morning period, the east and 

north lanes of Çangar roundaboutwere F and C grades, 

respectively. For evening period, there were no traffic issues 

for Çangar roundabout. After applying the possible solution 

(adding a slip in high angle for north and east lanes, change in 

the movement of vehicles, in order not to avoid the conflicting 

of vehicle movements and adding one extra lane to both for 

north and east),  the result of analysis was satisfactory after 

improvement for LOS as shown in Figure 9.  

For Terminal roundabout, it is noticed that the north lane has a 

level of service F grade and D because it is the nearest road 

leads to city center. While the LOS for the right lane from the 

west movement was D in the morning period. In addition, it is 

found that LOS in evening period is much better compared to 

morning period and the LOS of north lane was C grade. The 

possible solution for Terminal roundabout were adding one 

more circulating lane to roundabout, which increase the 

capacity for the roundabout, constructing a bypass lane from 

west to north with short lane entry and improving the north 

lane capacity by adding a short lane from the left. 

Consequently, LOS is improved from grade F to B and A in 

north lane. LOS is also improved from grade D to B and A in 

west lane. 

For YeniŞehir intersection, LOS of traffic signal is almost F. 

This may be due to geometry of the intersection, which could 

be considered as un-uniform geometry and the movement of 

vehicle which is not smooth.  After applying the suitable 

solution that was increased the number of lane from north lane 

where the all movement should not have conflicted, the results 

is shown in Figure 9.  

The four measures of effectiveness (MOEs) (CO, CO2, NOX 

and HC) used to evaluate the performance of the roundabouts 

and intersections are shown in Table 4. In addition, economic 

analysis in terms of total fuel consumptions and total cost for 

all the roundabouts after applying the possible solution is 

tabulated in Table 4. 

It is noticed that the fuel consumptions have reduced rapidly 

with average percentage of about 75% for all roundabouts. 

Overall, it can be concluded that the possible solutions can be 

used to solve the traffic congestion in Lefkoşa, Northern 

Cyprus‎. 

 

 
Figure 8. Details of LOS for all roundabouts before applying the possible 

solutions. 
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Figure 9.Details of LOS for all roundabouts after applying 

the possible solutions. 

Table 4.MOEs and economic analysis for Çangar 

roundabout. 

 

 
Table 6.MOEs and economic analysis for Terminal 

roundabout. 

 
 

Table 7.MOEs and economic analysis for YeniŞehir 

intersection. 

 

V. CONCLUSION 

In the past, the approach to solving the congestion problem 

was to build or expand more roads in order to increase its 

capacity while maintaining the same pattern along these 

roads. This approach was desired goal in the short period. 

While for long period, this approach is burdened of financial, 

operational, and environmental especially for long portion of 

congestion.  Traffic congestion has significant social, 

economic, and environmental costs associated with it. 

Efficiency of intersections contributes significantly towards 

the efficiency of urban road networks, as they are the main 

bottlenecks in the system. Computer simulation is a vital 

means for the examination of expressways and urban lanes 

and streets. In the present study, the data collected was used 

for designing the volume, geometric and phase movement in 

program software.The statistical analysis of the MOEs helps 

determine if and how the stop-controlled intersections and the 

roundabout- controlled intersections differed in cutting down 

vehicular emissions. The analysis provides information to 

assess characteristics of the stop controls and the roundabout. 

It is concluded that at the intersections studied the modern 

roundabouts significantly reduced the vehicular emissions of 

the intersections studied by making the traffic flow orderly. 
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