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GIS Term Project  
 

Abstract  
 

The Objectives of this project is to utilize the GIS system to examine the 

existing road network in certain region and testing wither it could 

accommodate the amount of traffic generated from the land use when this 

area been saturated and fully developed in future,the outcomes of this project 

is stating the potential problem in the road network and suggesting solution 

to overcome the problem which may take place in future, in addition to 

evidence for decision maker about the technical validity in output results. 
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Chapter one  

Introduction 
Definition of Urban Planning 

Urban planning is multi dispensary field of study that includes compromising criteria used to 

satisfy the sustainable development for social, economic and environment aspects. Urban 

planning also includes land use, road network, infrastructure, legislation, monitoring and 

control for implementation of main objectives and strategies adopted in the vision or master 

plan.  

The process of planning is systematic and logical started by defining the goals and objectives, 

then stating the strategies that achieves these goals , later on designing the polices and 

measures which implement the adopted strategies , monitoring and control as well as 

evaluation for implementation progress usually done in order to make sure that everything is 

according to the plan .   

 

Definition of Transport Planning   

Transportation planning is the expression which concentrate on satisfying several combined 

objectives related to transportation issues, such as accessibility , mobility , equity , safety , 

integration between different mode of transport , improving environmental condition ..Etc  

Each of these strategies could be adopted but each one of them has different measures that 

insure its implementation, designing the right package that avoids any clash or collision 

between these measures is very important.   

Defining the threshold step or target to het within a period of time in order to easy the 

monitoring procedure is a critical issue because it means that standard must be adopted and 

policies should be implemented and controlled, and the most important part is the evaluation of 

current and future situation. 

 

Definition of Urban Vas Transport Planning  

Land use classification is the machine which generate traffic in any developing area , traffic 

leads to proper road network and environment control must be adopted, for example , traffic 

calming is a strategy which could be used to achieve an objective such as improving 

environment by using the one way route measure or narrow roads ,taxation , environment 

control cordon ..Etc  

The relationship between transportation and urban planning is very significant, and correlated 

in many level which lead to careful consideration in adopting any strategy, as it was mentioned 

earlier a very good plan is the plan which integrate all the dispensaries and maintain an 

adequate compromise to insure best performance. 

 

Goals and Objections of Project 

The goals and objectives of this project are to find the relationship between the land use type 

and the traffic generation and it suggest a method of representing the outputs which clarify this 

issue. 

Complexities expected 

The complexities expected in this project is mainly technical aspects , these points related to 

how to correlate the line which are representing the road network to the polygon which 

represent the area and land use type which generate traffic .  
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Chapter Two 

Literature Review 
Background about the Problem  

The area selected for this project is located in the northern governorate in Kingdom of Bahrain, 

it is Saar village area. It is an old village with high densities of residential land use area. This 

village due to certain objectives in the master plan of the northern governorate becomes an 

urban agglomeration of different type of land use which serve an educational investment and 

other commercial uses. The population of this area is 8769 person and the area is about 674 ha 

which indicate a falls density of 13 per/ha The number of dueling units exist in this village 

are1697 which lead to 3397 number of car generated out of this area by statistical data of 2006 

from CIO in Bahrain . 

This area has potential to be developed by the coming decades as it was mentioned earlier, this 

means a proper investigation about the existing road network should be done as one of the 

important studies that is required to insure proper planning progress.  

Background about road network layout  

Roads are the links which connect different blocks, sites, areas ….etc with each other. 

Accessibility, mobility and safety are the main objectives of road network planning,  

one of the main issue is to understand the principles of designing different categories of road 

links, the transport planning engineering emphasis of the road type, junction type, capacity of 

the road, the traffic generated which is going to use the road link, the slope of the road, the 

environment issues related to transportation in terms of vehicle emission and noise..Etc. 

What are the criteria used in this project. 

The highest capacity of road is the motor way or some time they name it highways in some, 

standard, usually it has traffic capacity of 2000 car/h for each lane, the second level of road 

type is the arterial or some time it is named as express road, which link several distributor 

together. It could be dual carriageway or more, it has capacity of 1200 car/h par lane, the third 

level of road type is the distributor which link all the local road together, it has capacity of 400 

car/h per lane, the forth level of road link is the local roads which links the different sites 

together, it has capacity of 120 car/h. The following diagram illustrates the relationship 

between different types of road links mentioned earlier.  

 

 
Figure 1 Road Classification Layout 
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The above diagramed illustrate the road layout criteria , the maximum width is for the motor 

way the narrower is the arterial and the narrowest is the local , in between the distributor is 

laying which link the local with the arterial . The junction type is one of the main aspects 

which have a great impact on traffic flow in the road network. I.e. it has to be design well to 

allow maximum capacity flow in the road layout. 

Background about land use and zoning classification 

It is the technical expression of map which illustrates the building regulation and the land use 

approved by the government. Land use means the type of activities which is take place within a 

bounded area, the classification of land se is could zone classification. The building regulation 

which is usually created by the planning affairs within the government sector is to control the 

development in the area which has certain classification zone. This control will lead to limit 

the densities within the infrastructure available in any region.  

The road type criteria of laying out the network usually based on segregating between different 

land uses or between different densities. 

Type of land use  

Residential, Commercial, Investment, Industrial, Agricultural, Public services, Recreational, 

Archeological, Special project  

 
Figure 2 Northern Governorate Zoning MAP 

 

The above map is one of the zoning maps for the northern governorate in kingdom of Bahrain, 

the area highlighted is Saar village which is the area selected for this project. This area 

includes different type of land use, which generates different traffic densities. The project is 

based on land use calculation for the car generated densities and not on the actual number of 

resident or population, i.e. the aim of this project is to test wither the existing road network can 

accommodate the amount of traffic generated from the land use when the area become 

saturated and fully developed or not, and if not what could be the proposed solution to 

overcome the potential problem within this area.  

Also the traffic generated from the land use within this area is the only part used to calculate 

the traffic flow, this means it is not accurate enough because the traffic flow must be taken for 

the whole area not only partial region, i.e. if the is a problem appear in the study for one of the 
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links, this means that the problem could be worse than what this study suggest, i.e. an 

immediate action should be taken to solve this issue and avoid more complexities.  

 
Table 1 Building Regulation 2005 

 
 

The above table illustrate the detailed types and regulation of each classification zone in the 

approved zoning map in Bahrain. There are five main categories which subdivided in to so 

many detailed classifications; the first one is the residential types of doweling units which is 

subdivided in to 5 types. The second category is the investment building, or in another word 

the mixed land use type of building. This is the highest density in compression with the other 

type of zoning classification. It is sup divided in to 7 classification type, and there is a revision 

for this category coming soon by adding few more classification with certain regulation for 

different region. The third category is the commercial classification which is also mixed lad 

use but with different regulation. Usually it is applied in linear rather than area wise zoning, ie 

there are road with commercial land use but there is no area of commercial zoning land use. 

The fourth category is the industrial type of classification which sup divided in to classification 

depending on type of industry and amount of capital investment. The last category is the 

agricultural zone which follows the agricultural regulation. 

 
Table 2 Calculation Table for Difernt Densities as per Classifiction 

 
 

The above table illustrate the method of calculating the different densities for each of the 

residential and investment mixed zone classification. The table have three main type of 

information , criteria in how the calculation been generated , the input area required to 
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calculate each and individual type of classification zone , and output data which show the 

results of the calculation as per the area used .the criteria is divided in to two type of 

information constant which is generated from the building regulation table such as built up 

ratio and size of  plots and the other type of information is the densities per hectare for each 

classification . The output information’s are depending of the input area size for each 

classification type within a region. The formula for each classification is different from the 

other types because it has different criteria and different regulation.  

 

 
Figure 3 Zoning for the Selected Study Area 

 

The above map illustrates the zoning classification captured from the approved zoning map. 

The following table summarise what is included in the study area. 

  
Table 3 Summery Table for Atrbute in Study Area by GIS 
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The above table illustrate the summery information about the zoning area and code in the 

selected study region for the project. From the above table the number of residential units and 

car generated been calculated. To make life easier the assumption of for each rendition unit one 

car is adopted.  

 

Layout for the imput data and maps used in the GIS software for the project. 
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Figure 4 Output  MAP from GIS Saar Location Map 
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Figure 5 Output from GIS Saar Zoning Map 
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Chapter Three 

Methodology  
 Using Collected Data from Planning Affairs  

 Generating an output form GIS by using the input data  

 Finding the results of Processing  

 Analyzing the outcomes representation   

 Stating the general conclusion  

  Recommendations   

 

Developing criteria for such project is the corner stone in this project. 

1. The accessibility   

2. The amount of traffic using the layout network  

3. The fulfillment of Road network Standard 

4. The easiness of implementation 

 

The Data required for such project are  

1. The Map for the area subject of study  

a. Cadastral and Topography  

b. The existing road network 

c. The land use map  

d. the calculation table for population density ,number of residential units ,car generated ,  

2. The traffic generated from land use which may use the road network. 

 

The following process have been done to generate the output information from the GIS  

 

 Adding Fields in the Attribute Table  

 Calculating Fields with reference to existing fields in the same attribute table.  

 Calculating number of dulling unites per classification zoning 

 Calculating Car density generated from the land use  

 Representing the car density in map 

 Generating summery table 

 Drawing Road Layout 

 Linking Road (Lines) with Zoning area (Polygon )   

 Representing  Road layout Car generated densities    

Output MAP and Tables from GIS  
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Figure 6 OutPut From GIS Car Generated Densities 
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Figure 7 Output From GIS Car Generated Densities 
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Figure 8 Output From GIS Road Network 



January , 2009 GIS TERM PROJECT  

 

  
Page 16 

 
  

 

Conditions & Explanations  

Road Network Densities were calculated based on average number of cars generated from 

different land use located next to road layout by 50m , i.e. 50m buffer zone is the area or block 

of zones that are expected to generate traffic which is going to be transmitted towered the 

adjacent link. 

 

 
Table 4 Summery Table for the Road Network 

 
 

Correction Summation calculated in the corrected filed in the Attribute illustrated based on 

road type and cost analysis this means the following, 50% of car generated that are transmitted 

from the area around the link shall use one direction to reach the next level of road category 

depending on the standard until it reach the motor way which shall be the maximum capacity 

holding expected. For example if this is a link which carry 1000 car , 500 of them will go in 

one direction and the rest will go towered the other direction.  

The correction filed is the collection of all the traffic generated from the adjacent zones based 

on the hierarchy system of road layout, i.e. the local catchment traffic well goes through the 

distributor and then the summation of the traffic in this level of links will be transmitted 

towered the arterial and finally towered motor way. Based on this concept the motor way 

should carry the maximum traffic generated. The problem appeared when there is a link 

carrying capacity more than its limit standard. 

It is clear from the output that link 4 which is distributor having problem in the amount of 

traffic it carry , that means the carrying capacity of this link will not cop with the amount of 

traffic expected when this area being developed 100% . 
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Chapter four 

Conclusion  
 

Problem Found 

 The capacity of roads and links should cop with land use.  

 Road number 4 is Main Distributor link which carry high density of car generated from land 

use. It should be design in a way that cop with rate of growth of traffic generation. 

 

Recommendation  

Dual carriageway with proper junction linked with motorway and reducing the land use density 

could be the recommendation to overcome the potential problem in this link for the road 

network in Saar Village 
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