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Abstract 
Regarding the special potential of ports located on international coastlines such as Makoran Sea 
(Iran) for goods and human smuggling, national level of coastline security is very important. They 
can play a significant role in the development of power and security. Based on military reviews 
and analyses, police location and monitoring field view in the coastlines are strategic issues in 
modern security development. This research proposes a tool for development of coastal roads and 
coastal walking routes in the deployment of police. The main focuses are monitoring field view 
and accessibility to the strategic coastline. GIS tool plays an essential role in producing important 
security maps. Chabahar Port in Iran, as the most important port of Makoran Sea, has been se-
lected as the study area, regarding its strategic role in the national economy and security. Re-
search method focused on these major axes: successful establishment of police stations in shore-
line for increasing monitoring and coastal security and suitable patrol of patrol police car in the 
coastal roads. This study adopts a scientific approach to the analysis of the present and future de-
velopment in urban and security planning in coastal towns in the national and regional levels. 
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1. Introduction 
Urban Development always happens rapidly and intensively, resulting in contingent environmental problems [1]. 
The consequences of rapid industrialization and urbanization are far reaching and affect local and regional secu-
rity. The economy greatly depends upon the urban activities. Additionally, coastal towns are more important in 
this issue with regard to national marine businesses and activities [2] accordingly, this importance should warrant 
special consideration from the military and security points of view for ports and coastal towns. Coastal zones are 
the bridges of communication and interaction between countries, facilitating internal and external country rela-
tionships to maintain regional balance using geographical locations and ensuring the safety of the interior by sea 
borders. They also collectively operate as a symbol of the country’s development. Ecological resources and major 
economic activities change the coastal zones to the most sensitive and valuable areas in the world. Iran plays a 
strategic role in the Middle East with regard to its important bodies of water. The Makoran Sea, the Persian Gulf 
and the Strait of Hormuz are the most strategic locations in the world. Unfortunately, the above-mentioned issues 
also involve undesirable social effects such as illegal immigration and the smuggling of goods and humans. The 
increasing population in the coastal zones produces major economic and commercial activities. These activities 
cause an increasing susceptibility and underscore the importance of coastal security. The accessibility of police 
and military stations to coastal zones (the above-mentioned areas with social sensitivity) can be one of the most 
important concepts and ultra-structural factors in the development of coastal towns.  

The necessity of paying attention to accessibility and the field view as two key military and security elements in 
urban planning has been focused on by many experts [3] and [4]. A quick review of the available research shows 
various formulas and models in this field. But there is no special focus on coastal towns’ security. They place 
emphasis on different factors and priorities. Many of the above-mentioned studies are designed in a GIS envi-
ronment [5]. With regard to the important role of GIS in planning and urban policies, this study attempts to pro-
duce concurrent accessibility and security in coastal areas. Coastal security must be focused on the development 
and deployment of military and police centers. These corresponded to the suitable location of police stations along 
the coastal shoreline. Chabahar port has been selected as the study area due to the importance and value of its 
economy, trade, transit and security. The development of Chabahar port creates a wide framework to create jobs 
and economic prosperity in the region. The main reasons for this selection can be summarized as follows: 
• Necessity of improvement in urban policy and security in Iranian coastal areas 
• socio-economic potential of Chabahar as the most important port of the Makoran sea 
• Strategic geographical position of Chabahar and its security challenges 

2. Importance of Coastline Security  
The security of coastal towns depends upon the coastlines and their associated infrastructure. Coastlines auto-
matically manage ongoing efforts to the security of offshore port landuse. They are also the main entrance of the 
extraordinary demands on the port authorities and other relevant issues with port security [6]. 

The coastline in a security-operational environment is complex and includes the regions of sea, land and air. 
To successfully support the current and future security operations of the coastline, geospatial information must 
be rapidly integrated and analyzed to meet the ongoing force structure evolution and new mission directives [7]. 
With regard to the specific role of the coastline in the security of the coastal area, the fundamental focus has 
been on the military to develop port and coastal town security. Concerning the types and numbers of crime from 
coastlines, military restrictions on coastline activities are necessary. The challenge is to find a practical way of 
handling this issue. This research attempts to find the best combination of military solutions to meet this chal-
lenge.  

3. Identification and Interpretation of the Coastline Security Factors 
Based on the Pressure-State-Response approach, the indicators in the system were divided into spatial interpola-
tion and non-spatial interpolation, also the warning method was classified into security, sub-security and inse-
curity [8]. With respect to coastal security importance in the study area, above classification is summarized and 
calibrated to security and insecurity. 

There are 3 types of security tools for the coastlines of Iran [9]: permanent police stations, temporary police 
sites for policemen to patrol on foot, and patrol police cars. 
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Coastal security planning by police centers includes two steps: the observation of phenomena and the on-time 
deployment of policemen to the location of the coastal phenomenon. Therefore, the security of coastal towns can 
be affected by the following parameters: 
• Number of permanent and temporary coastal police sites 
• Distribution of permanent and temporary coastal police sites along the coastline 
• Field view of the policemen during their movements (walking and police car patrol) 
• Accessibility of police to coastline 

In the Chabahar port, there is only one permanent police center (Figure 1). For the location of temporary 
coastal police sites, there is no limitation; the number of sites can be increased and reduced according to security 
requirements. The location of the permanent police center shows that it can only be the directory center and cannot 
be used for practical monitoring of the coastline.  

The field views of the policemen during car patrol follow the route (road). With respect to the above notes, there 
are semi-fixed values for the following two items: the field view of the policemen during car patrol and the ac-
cessibility of the permanent police center to the coastline. Therefore, the location of the temporary coastal police 
sites as a flexible parameter can play an important role in coastal security engineering. Based on this interpretation, 
the methodology of the research includes the following steps: 
• Spatial and quantitative analysis of the field view to the coastline 
• Spatial and quantitative analysis of the accessibility of the coastline  
• Location planning of temporary coastal police sites  

4. Spatial and Quantitative Analysis of Coastline Security Engineering 
Security issues of a nation’s coastlines must be examined from the perspective of associated infrastructures [6]. 
Ongoing efforts to secure coastline as well as the patrol networks, field view and police facilities must be surveyed. 
As mentioned earlier, the field view is an important factor for coastline security planning. This factor of police 
duty can be evaluated via two basic situations: policeman walking on patrol and policemen patrolling by car. The 
normal angle accuracy of the human field of view in the static situation is 170˚ [10], and the distance accuracy 
depends upon the importance of the view; for the issue of security monitoring, the distance can be considered to be 
30 meters [10]. During movement, this distance is affected and is reduced by the movement speed. This effect can 
be calculated by a mathematical vector analysis [11] based on Figure 2 and Equations (1)-(3): 

Based on the following mathematical vector calculation: 
2 2 2 2cosOD OB OA OA OBα= + + ⋅ ⋅                               (1) 

cosOC ODβ= ⋅                                       (2) 

cos5OE OC= ⋅                                       (3) 
In coastal security monitoring, the average speed of police car patrol and policeman walking are 11 and 2 m/s, 

respectively [9]. Regarding the negative impact of speed on the distance view, the amounts of OA (passed distance 
after one second) are considered with a minus sign (−11 and −2): 

OA for police car patrol = 11 m 
OA for policeman walking = 2 m 
OD for police car patrol = 31.04 m 
OD for policeman walking = 29.89 m 
β for police car patrol = 30.16˚ 
β for policeman walking = 5.87˚ 
OC for police car patrol = 9.64 m  
OC for policeman walking = 26.47 m 
OE for police car patrol = 9.54 m 
OE for policeman walking = 26.37 m 
Therefore, the calculation results show that the field views of the policemen during car patrol and walking cover 

a distance of 9.64 and 26.47 meters, respectively, and the maximum location distances to support these field views 
are 9.54 and 26.36 meters. 

Access time to coastline during police duty can also be evaluated by the above-mentioned basic situations 
(policeman walking and police car patrol). After the observation of crime cases along the coastline, the policeman  



S. Pourebrahim et al. 
 

 
239 

 
                   Figure 1. Location of Chabahar permanent police center.                 
 

 
            Figure 2. Thematic map of coastline security analysis.                                
 
should access the crime location in an acceptable reaction time. Normally there is no extended road reaching all 
locations on the coastlines; therefore, the best way to access the crime location for all coastal policemen (on foot or 
car passenger) is running on the beach. The average human running speed is approximately 4 m/s [12], and the 
primary police reaction time is approximately 1 second for a walker and 5 seconds for a car passenger [13]. Hence, 
after the observation of a crime at the maximum distances mentioned above (9.54 m and 26.37 m), the coastal 
crime location can be reached in approximately 15 seconds, which covers running and the primary reaction time. 
This is a very short and suitable access time. It shows that there is no security challenge in the issue of the access 
time. Hence, coastline security can be evaluated just by a location analysis of the field view of policemen during 
movement (9.54 and 26.37 meters).  

5. GIS Mapping of the Secure and Insecure Coastline 
As mentioned above, secure and insecure coastlines are located in the field view of the policemen during 
movement. The field view of policemen as passengers in a car includes 9.54 meters of buffer zone of the road 
network. A relevant map is produced using the buffering option in the ArcGIS environment. Normally, coastlines 
located in these zones are secure coastlines (Figure 3).  

The security of other coastlines (insecure coastlines in Figure 3) should be supported by another method: po-
licemen to patrol on foot. With respect to the field view of policemen while walking, the maximum distance of 
their walking route from the insecure coastline is 26.37 m. This distance is shown in Figure 4.  

As the road location is fixed, there is minimum flexibility in the field view of car passenger policemen; how-
ever, the field view of walking coastal policemen can be changed based upon the location of the walking route.  
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            Figure 3. Map of coastline security by patrol police car.                               
 

 
            Figure 4. Map of maximum coastline patrol by walking police.                         
 
According to this flexibility, the selection of the maximum distance for the walking route is not only unneces-
sary, but it also is better to select the minimum possible distance. There are two main reasons, at first avoiding 
an interaction between the police walking route and other land uses and then upgrading the field view of the po-
licemen. For the selection of the minimum distance for the walking route, there is only one limitation: the daily 
elevation and heading away of the sea water in the coastal area. The maximum daily sea water heading away in 
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the coastal area of Chabhar is 10 meters [14] therefore a reasonable distance from the coastline (for the designa-
tion of a coastal walking route) can be considered to be approximately 12 meters. 

6. Upgrading of Coastal Police Field View by Minimizing the Distance of the  
Walking Route 

Minimizing the distance of the coastal walking route for policemen can upgrade their field of view. Figure 5 
demonstrates this.  

For the selection of the maximum distance for the police walking route, the parameters are as follows: 

90 85 5α = − =  
cos 26.34 mOA AB α= × =  

( ) ( ) ( ) ( ) ( )2 2 2 2 226.47 26.37OB AB OA= − = −  
2.3 mOB =  

In this situation, only 2.3 m of coastline is therefore supported by the police field view per second. By consi-
dering a reasonable distance from the coastline (12 m), the supported coastline can be increased to 23.59 m per 
second as follows: 

12OA =  

( ) ( ) ( ) ( ) ( )2 2 2 2 226.47 12OB AB OA= − = −  
23.59 mOB =  

7. Success of Analyzing the Coastline Security Monitoring 
As mentioned above, there are two possible practical options for the security development of the study area: patrol 
police cars and policemen patrolling on foot. These options will be successfully completed by the following im-
plementations: 
• Location of a sufficient number of police stations at a suitable distance (12 m) from the coastline 
• Continuous patrol of enough police cars on coastal roads 

7.1. Location of Enough Police Stations at a Suitable Distance from the Coastline 
The location of police stations at a suitable distance from the coastline depends upon the walking speed of the 
policemen. As mentioned earlier, by locating the police at a 12 m distance from the coastline, the security of 23.59 
m of coastline can be supported at the moment. If two policemen walk in opposite directions, then their common 
walking area is simultaneously supported by their field view. This means that their police stations (walking 
starting points) should be located within a distance of 23.59 m from each other. Hence, for the current security 
monitoring of coastline by patrol walking, one police station with two policemen should be located at a 23.59 m 
distance from other stations (Table 1). 

7.2. Continuous Patrol of Enough Police Cars on the Coastal Roads 
The location of efficient coastal roads and the police car speed is not flexible, and the security efficiency of the 
field of view in coastal roads is fixed. Therefore, there is only one flexible parameter to upgrade the security ef-
ficiency of patrol police cars, which is the number of port police cars on the coastal roads. With regard to the 
security significance of the distance of the road from the coastline, this parameter is categorized to calculate field 
view changes. The road situations of the study area are evaluated by the extension of the x-tools of the ArcGIS 
software. After this GIS evaluation, 5 m and 8 m are identified as the two main average road distances from the 
coastline. These two average road distances divide efficient coastal roads into two main parts (named according to 
Codes 1 and 2) as shown in Figure 6 and Table 2.  

The supported coastlines for these two parts have been calculated by a process that is similar to that of the po-
licemen’s coastal walking route. 

With respect to police car speed on the coastal roads (11 m/s), the required police cars are shown in Table 3. 
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            Figure 5. Thematic map of upgrading the coastline field view.                          
 

 
            Figure 6. Map of coastal roads in the study area.                                     
 
Table 1. Location properties of coastline police stations.                                                        

Number of Policemen in the Station Station Distances to Coastline Supported Coastline (Distance between Station) 
2 persons 12 m 23.59 m 
2 persons 26.37 m 2.30 m 

 
Table 2. Coastal road properties in the study area.                                                            

Part Code Average Road Distances to Coastline Supported Coastline 
1 5 m 8.1m 
2 8 m 5.1 m 

 
Table 3. Required police car for coastal road of the study area.                                                 

Part Code Used Road Length Required Police Car for Used Road Length 
1 16 2 
2 10 2 

 
Hence, for the current security monitoring of the coastline, two police cars should move in opposite directions 

along road lengths of 16 and 10 meters.  

8. Results 
In fact, the result is the identification of safe beaches in the study area through the combination of the following 
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two main security factors: patrol police cars and policemen patrolling on foot. This result is accomplished by the 
suitable location of police stations at the correct distance from the coastline and the suitable continuous patrol of 
police cars on the urban coastal roads. Currently, the security monitoring of the coastline by port walking should 
involve one police station with two policemen located at a 23.59 m distance from other stations (Table 1). As the 
total length of the coastline secured by policemen walking is approximately 300 m, for current security devel-
opments, 13 police stations and 26 policemen are required. By the same process, the required facilities for the 
current security development of the coastline by police cars are shown in Table 4.  

Therefore, the total facilities currently required for the security monitoring of the Chabahar coastline are 102 
policemen, 13 police stations and 38 police cars. Considering the shift working time of the police organization [9], 
the number of policemen will be increased to 306 persons per day. Economically, these numbers are not rea-
sonable or possible. To make security possible, some re-evaluation of the situations can be performed. The first 
evaluation parameter is the security monitoring time. The calculations and results presented here focus on the 
current security monitoring of the coastline, which covers 1 second of time. In this type of monitoring, the reaction 
time for the marine offenders is automatically considered to be 1 second, but this time can be increased to an 
average of 8 seconds by considering certain parameters, such as vessels riding and alighting [13]. By the con-
sideration of this reaction time, the total required facilities for the security monitoring of the Chabahar coastline 
will become 123 policemen, 3 police stations and 6 police cars per day. Regarding the separate segments of the 
supported secure coastline, the total required facilities cannot be less than 20 cars, 7 police stations and 162 po-
licemen per day. This estimate seems more reasonable, but there is an even better choice. In recent calculations, 
part 2 of the coastal roads needs 18 cars and 108 policemen. If the security type of the supported coastline for this 
part is changed to walking policemen, then by primary evaluation, the required facilities will become only 6 sta-
tions and 36 policemen. Additionally, in this primary evaluation, the positive effects of coastline integration have 
not been considered; therefore, this coastline should certainly be assigned for security patrols by walking po-
licemen. This merging has the following two main advantages: reducing the required numbers of coastal security 
facilities and integrating the coastal security facilities of the integrated coastline segments. 

Currently, the total required facilities for the security monitoring of Chabahar coastline is 5 police stations, 2 
police cars and 42 policemen per day. The recommended police station locations are shown on the final map of the 
security monitoring of Chabahar coastline (Figure 7). There are some parts with interactions between the road 
network and the police walking route. In these parts, there are some additional considerations that will be pre-
sented in the discussion and conclusion. 

9. Results and Discussion 
Organizing and characterizing the various factors associated with coastal roads, coastlines and locating security 
centers can produce a prediction tool to provide coastal town security. This tool also provides security values for 
the development of coastal areas. Policymakers can correct the situation and make plans for the future to assist in 
the development of coastal towns. An appropriate designation of the coastal security systems is discussed in this 
paper. In this context, communication between the police field view and the access and security of the coastal 
cities can provide the groundwork for the design of better security systems. To identify and assess the security 
parameters of the coastline in the study area, the development priorities below that will improve access to military 
facilities in the coastal zone are suggested: 

1) Increasing road construction, especially access to beaches 
2) Annual assessment of police station locations 
3) Using other portal coastline security facilities, such as special motorcycles 
4) Outfitting the coastline with more modern facilities, such as lights and cameras 
5) Special education of policemen who will patrol on foot 
6) Designation of special corridors in the interaction locations of walking routes and roads 
7) Small changes in the walking routes and in the interaction locations of walking routes and roads 

 
Table 4. Total required security facilities for coastal road of the study area.                                      

Part Code Part Length Required Police Car Minimum Required Policemen 
1 190m 12 24 persons 
2 260m 26 52 persons 
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            Figure 7. Final map of security monitoring of the Chabahar coastline.                      
 

This paper successfully manages the military development priorities to upgrade the security of coastal areas. 
Some other remarks are also necessary to complete this development. Guards and patrol forces near the coastal 
areas should be increased at special times and in special zones. Suitable patrol establishments at the right time 
and at the appropriate interval distances are necessary to maximize the contribution of development priorities. 
Military and security experiences suggest that these facilities should always be placed within a certain range of 
the coastline. 
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