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 Zabol city faces problems such as lack of health services in the city, low quality of life, 

lack of appropriate services to citizens, lack of easy access to the center and 
dissatisfaction with the allocation of health care centers. It seems that the spatial-

temporal distribution of health services (clinics) is not appropriate to the needs of the 

population and the distribution of health centers (clinics) does not comply with 
common scientific models. How to deal with these challenges and selection of optimal 

solutions has been modified in the present study. Thus, this study seeks to answer the 

questions that if the spatial-temporal distribution of health services (clinics) in Zabol 
has been created considering the population and its potential and whether the current 

locational distribution is done based on the location of the clinic and compliance.  
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INTRODUCTION 

 

 Urbanization and spatial-physical development is affected by the spatial distribution of population and a 

variety of natural (climate, soil, morphology, etc.) and human factors (population, culture, politics, economy, 

etc.). Universal features of human life in the 18th century changed during the course of evolution in the 20th 

century and the 21st century will witness massive urbanization more than 62 percent. Access to urban services is 

one of the most important parameters and has an important role in determining social welfare and urban life in 

general. Since , the presence of effective and efficient distribution of desired and optimal services and 

appropriate for all classes and residents can balance other functions, therefore, we must pay attention to this 

important element to be considered a fundamental necessity. On the other hand, because the access to services is 

an interface ring between the two elements of demand (of use) and supply (center provider), this has its own 

complexities. In the particular case of medical services since they play an important role in human health, 

sensitivities more than other services are encountered. 

 In this context, this type of service comparable to other services needs relevant optimal distribution and 

planning. Considering the two factors affecting the planning of health services, the center offers therapeutic 

services (supply) and number of users (patients), we cannot regulate the relations for therapeutic services and 

more efficient performance of the act, but in a more macro level to optimize its distribution throughout the city.  

In this regard, recognizing that the characteristics of the population are distinct in different nations and 

communities and in scientific research in the related case of providing service, this chapter discusses the 

important research on health services to explain and describe the structural concepts in the field for modeling 

and providing helpful appropriate strategies. Finally, this chapter describes the basic concepts of a comparative 

study (of the prospective component) has been considered. 

 

Position and area: 

 Sistan (Zabol city) area is encompassing the city of Zabol which is in the easternmost part of Iran. This area 

is part of the vast province of Sistan-Baluchestan in the north and is a large and important part of the province 

and even the country.  

 Sistan and Baluchestan Province is in the extreme south-east of the country, in terms of latitude and 

longitude, it is located at coordinates of 25 degrees, 3 minutes to 29 minutes and 31 degrees of north latitude and 
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58 degrees 51 minutes to 63 degrees 20 minutes east. The north of province meets the South Khorasan province 

near the border of the East, with a length of 1,100 kilometers; it comprises the wall of the neighboring countries 

of Iran, Afghanistan and Pakistan. 

 It reaches from west to Kerman and has a blue band of 300 km in south of the Sea of Oman in Hormozgan. 

Map number 3.1 shows the location of the province in the country. Sistan and Baluchistan province was formed 

from two geographical areas. Sistan is in the north and Baluchestan in and south of region. 

 According to the Interior Ministry office administrative divisions the province has 10 percent of the 

country's soil and is the second largest province of Iran after Kerman province. Sistan region is a large area of 

Iran and Afghanistan. During a period of time, it was divided between the two countries and a small part of it is 

located in the main part of Afghanistan. 

 

 Geographical location and Climate:  

  Helmand Lake and river has made many aspects of life in the region of Sistan in terms of political, 

economic and social impact of these elements and these two factors play an important role in this area. 

 

Central Highlands: 

 They featured a narrow range in the central regions of the northern extension of the South. The highest 

mountain of the province, the Taftan Mountains have a height of 3941 m above sea level.  

 

Plains and coastal plains: 

 This area is a narrow strip in the southern parts of the province and its slope decreases from north to south. 

It is the core network and the relationship of the Free Zone and Port Chahbahar. As mentioned before, the plain 

has a major portion of its vast territory in soil of Afghanistan. There Helmand River and its several thousand 

years of sedimentation in this area have led to the formation of the plain in this area. 

 

Population changes during the statistical period:  

 Although Zabol is one of the largest cities in province of Sistan and Baluchestan and the size of the 

population of the city of Zahedan is only somewhat smaller, but over the past decades as a result of changing the 

location of some of the rural communities and into the city and a substantial increase in the number of cities, 

acceleration of population growth and urban population and fewer Zabol Province in comparison with the 

corresponding increase in urban population, the relative position of the urban population of the city gradually 

declined during the last half century and reduced to less than one second. It should be noted that this trend has 

been steadily declining, although its intensity varies (Comprehensive Plan Zabol, 2005: 56). 

 Comparison of Zabol city population with trend data shows that the most rapid periods of growth was 1976-

1986 with the growth rate of 6.4 for the city and 8/9 for the urban areas.  

 And in 1986 the city had a population of 274,611 and 75,105 in urban area. After this period, the population 

has increased since 1986 but not as much as the previous period and the growth rate has decreased of 3% from 

1986 to 1996. The city of Zabol drop rate is much lower than the rate of 2 per cent during the same period in 

urban areas.  

 The decline in population of Zabol was intensified after 2006. The population growth rate in the period of 

2006 to 2010 was negative and the rate was 6/4 percent. Population decline was also seen in Zabol urban area 

but in contrast to the city, it was less severe so that during the years 2006 to 2010 the population had grown 

slowly and there was only 1.0 percent growth rate during 5 years. Population and Housing Census show the 

population of the city of Zabol in the census of 137,722 people which is the lowest growth rate over the entire 

sample period (ibid. 58). 

 
Table (1): Zabol city and urban area population growth over the period 1390- 1345. 

description 1345 1355 1365 1375 1385 1390 

city population 18806 29404 75105 100887 136956 137722 

City urban area population 171794 174302 274611 334561 329317 259356 

Source: Census of Population and Housing 1345 to 1390, the Statistical Center of Iran 
 
Table (2): Zabol city and urban area population growth over the statistical period of 1390- 1345 

 
 

55-1345  65-1355  75-1356  85-1375  90-1385  

city population growth ratio 5/4  8/9  3 3 1/0  

city urban area population growth ratio 4/1  6/4  2 1/0-  6/4-  

 

Age and Gender structure: 

 The population is classified according to 5-year age groups can be found in the age composition of the 

population. In 2011, about 12 percent of the total population of Zabol city were in the age group of less than 5 



1429                                                                       Zahra Sharifinia, 2014 

Advances in Environmental Biology, 8(17) September 2014, Pages: 1427-1435 

years, 9-5 years age group were about 9-10% of the age group 14-10 years, were 10.1 percent of the 

populations.  

 
 

Fig. 1: Zabol city and urban area population growth over the period 1390- 1345. 

 

 
 

Fig. 3-3: Zabol population age in 2006. 

 

 If the cumulative distribution the three age groups are considered, they compose over 33 percent of the 

population in general. Age group of 19-15 years comprise 10.8 percent, age group 24-20 years 11.5 percent and 

the age group of 29-25 years and 34-30 years, respectively  comprise  9.9% and 7.7% of the population in 

general.  

 Planning and allocation of municipal services arose during the last half century by uncontrolled urban 

problems. Lack of planning led basic studies on locating service user and creation of timely and appropriate 

services tailored to their needs. As a result, standards for the allocation of these spaces were considered and the 

criteria for location establishment were predicted.  

 

The ability to use computer systems and capacity planning: 

 In the context of multi-criteria decision making, development of urban planning and assumed a higher 

speed so that in the last decade GIS has played an important role in achieving this goal.  

 In connection with the city of Zabol, after collecting the required data such as population statistics and maps 

and field observations in existing clinics were evaluated. As can be seen in figure 4.1, much of this research is 

based on data and spatial data which appears in the form of a map and analyzing the different layers of thematic 

maps using GIS. Finally the outputs of proposed maps guide urban planners and the establishment of optimal 

health centers (clinics), respectively. 

 Network analysis to determine the radius of the functional and spatial distribution centers 

In a GIS analysis, the three main types of network analysis can be used as follows: 

(Find Bese Road) 

(Find Closest Facility) 

(Find Service Area) 

 In this area of research service of process analysis to find the service (Find Service Area) is used to 

determine the radius of the functional and spatial distribution each of the clinics in the study area (the service) 

and the demand for is one of the objectives of this study. Procedures and methods of analysis are as follows: 
 

Data collection and spatial and descriptive data: 

 Provide The street network layer to form a linear effects (Line Feature):At this stage, based on the map of 

Zabol, all passages in both major and minor, are recognized and were drawn by Arc GIS software. 

 Create Layer effects point to the location of treatment centers (Point Feature). 
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 Providing Layer of area (Polygon Feature). 

 Collecting and inserting descriptive data (population, households, etc.). 

 Performing Topology operations in software Arc GIS. 
 

Table 3-4: age and gender distribution of the population of the city of Zabol in different age groups in 1390. 

Age 

Total urban area rural area 

male and 
female 

male female 
male and 
female 

male female 
male and 
female 

male female 

all ages 259356 130629 128727 152370 76880 75490 106556 53538 53018 

0-4 years old 31124 16076 15048 17780 9215 8565 13286 6837 6449 

5-9 years old 28033 14204 13829 16320 8237 8083 11658 5943 5715 

10-14 years old 26129 13359 12770 15119 7654 7465 10949 5676 5273 

15-19 years old 28127 14671 13456 16564 8763 7801 11506 5876 5630 

20-24 years old 30073 15487 14586 17851 9115 8736 12177 6349 5828 

25-29 years old 25722 12506 13216 15671 7576 8095 10018 4913 5105 

30-34 years old 20760 10105 10655 12551 6158 6393 8179 3934 4245 

35-39 years old 15393 7783 7610 9315 4648 4667 6066 3129 2937 

40-44 years old 13085 6632 6453 8195 4205 3990 4870 2416 2454 

45-49 years old 9799 4665 5134 6364 3137 3227 3423 1522 1901 

50-54 years old 9069 4299 4770 5552 2681 2871 3507 1615 1892 

55-59 years old 6238 3061 3177 3575 1884 1691 2649 1172 1477 

60-64 years old 4066 1840 2226 2152 1027 1125 1906 806 1100 

65-69 years old 3599 1686 1913 1809 903 906 1784 778 1006 

70-74 years old 2655 1314 1341 1188 582 606 1465 731 734 

75-79 years old 2721 1507 1214 1126 602 524 1593 903 690 

80-84 years old 1522 831 691 624 298 326 897 533 364 

85-89 years old 845 343 502 500 144 356 344 198 146 

90-94 years old 125 58 67 49 22 27 75 35 40 

95-99 years old 41 21 20 21 10 11 20 11 9 

More than 100 years old 37 17 20 12 6 6 25 11 14 

unspecified 193 164 29 32 13 19 159 150 9 

 

 
 

Fig. 4-1: The research process to locate and determine the optimal location of health centers (clinics) in a GIS 

          environment. 

 

 After drawing and making the required topology layer, analysis of the network can be made that enable the 

expansion of the network analysis and then execute the command (Find Service Area) 

to perform the analysis.The analysis has been conducted based on existing clinic (health centers) in the city of 

Zabol. 

 The results of the determination of the radius of the functional centers in the study area and intersecting the 

output layer of the network environment and population Block indicated that these clinics according to the 

standard distance of 700 m of the scope of each clinic is covered only about 108,500 people, 27,000 households.  
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 According to current standards (per capita and population covered by each clinic) and a population of 

137,722 people, 33,957 households Zabol in 1390 which is not included in the number of clinics and health 

services to meet the needs of citizens and a population density map of Zabol, the distribution of these clinics is 

not proportional to the population density areas. Most clinics have been built in areas with medium density 

while in the area, despite high population density, established clinics in southern region in addition to the 

functional interaction radius, residents of central and northern regions have to be over long distances to access 

these facilities. 

 

Analysis of the overlap index for locating clinics: 

Preparation of the data layers required for Spatial Analysis: 
 Considering that the aim of this thesis is to analyze the status of health care services and its spatial 

distribution in Zabol, it was required to develop criteria and indicators to examined users satisfaction. 

 Therefore, descriptive information such as population, number of households, location data, was included in 

the study of the location of the centers in the area. The data related to all uses of the center such as industrial 

uses and workshops and green space was prepared and GIS techniques and capabilities were used to transform 

and analyze the data layers and the interaction of each of the parameters in place assessed the utilities of Health 

centers.   

Parameters for locating health centers (clinics) have been considered in this analysis are: 

- A user friendly neighborhood 

- being Close to the center 

- Access to communication networks 

- Distance from industrial workshops 

- Distance from the existing clinics 

- being Close to the fire stations 

- being Close to urban green space 

Who continue to study and analyze each of these factors will be discussed. 

Land Adjustment Layer 

 Four qualitative evaluation matrix and location of urban centers includes matrix compatibility, suitability, 

capacity and dependence. Memberships can be deployed in an area that should not be harassed and prevented 

the execution of other activities. Accordingly, land use compatibility may have the following mode: 

1. Fully compatible: that both have common characteristics and their activities are consistent with each other, 

like two low-density housing 

2. Relatively consistent: in this way, both the user of the type, but differ in details such as low-density housing 

with crowded. 

3. Fairly inconsistent: the fact that the incompatibility between two users is more compatible. 

4. Fully compatible: the details of any agreement between the two users do not interact with each other, such as 

industrial and residential use. 

5. Indifferent: means for coping with someone who is indifferent to the (Pourmohammadi, 2009: 110). 

 There are 8clinic in the city of Zabol: Imam Hassan (AS), Imam Reza (AS), the Prophet (pbuh), Imam Ali 

(AS), Sydalshohada (AS), Ali Asghar, Vali Asr and Shahid Dashti  that are scattered in different parts of the 

city. 

 Table 5-1 shows the name, location and area of the clinic: 

 
Table 5-1:  the name, location and area of the clinic. 

Row Clinic District Area (Meter) 

1 Imam Hasan 3 450 

2 Imam Reza 3 150 

3 Prophet 1 340 

4 Imam Ali 2 550 

5 Sayed Alshohada 5 250 

6 Ali Asghar 2 100 

7 Vali Asr 5 220 

8 Martyr Dashti 1 170 

Source: author's calculations 

 

 Looking at the map of land use compatibility in Zabol, it is determined that all health centers in the city are 

located on a relatively consistent and in good condition away from incompatible land uses. Industry workshop 

facilities such as petrol stations are mainly in urban health. 

 As the map 5-4shows, generally incompatible land uses are located in arterial streets entry including Shahid 

Boulevard, Mir Shahid Bahonar Blvd., St. Martyr Doulati Moghadam and t Mofateh streets. Each of these users 

is at least 200 m apart from clinics in the city. Therefore, it is acknowledged that the existing clinics are in good 

conditions in association with adjacent land uses. 
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Table (5-2): weight of classes defined for land use compatibility layer. 

Row type use weight class weight relative weight final 

1 official ،police ،arid ،park ، farms 5 20 100 

2 Business, reservoir 4 20 80 

3 Residential, cultural, sport, educational, religious 3 20 60 

4 Terminals, hosting and tourism 2 20 40 

5 Industrial types, workshops, urban infrastructures 1 20 20 

Source: author's calculations 
 

The central layer of regions: 

 Body of residence and employment include 3500- 5000 households with amplitude of the radius of 650-750 

meters available. Each area of the network is connected by the arterial level 2 (the region) and are separate and 

independent from other areas (Habibi and Msaieli, 1999: 30). 

 According to the master plan of the city of Zabol, Zabol was divided into zones. Engineer Tash prepared it 

in 2005. Based on this classification, Zabol city is divided into 5 zones: region 1 is Kargaran Boulevard;   

Region 2 is Imam Khomeini Avenue and Boulevard worker, District 3 is Imam Khomeini Avenue and 

Boulevard mobilization, district 4 includes Shahid Beheshti University Boulevard and Avenue and District 5 

includes Shahid Beheshti and Imam Avenue. 

 According to the location of clinics, center area is the priority of this user because the timely and suitable 

access to service and compliance radius distribution is important. Thus, as can be seen in Map No. 5-4 being 

away from the center of the region lowers the value of the land for the construction of the clinic and the center 

area of the interval 50-0 m has the maximum value and the minimum value among these distances over 200 

meters. 

 The classification of these distances showed that number 5 as the highest score was given to 50-0 m 

intervals and 1 as  the lowest value was given to the distance more than 200 meters. As the map shows the 

current status of these services, none of the clinics met this criterion. Table 5.3 shows the relationship based on 

weight and distance. 

 
Table 5-3: weight classes defined areas of the center layer. 

Row 
Distance from center 

(m) area 
weight  class weight relative weight final 

1 50 - 0  5 20 100 

2 100 - 50  4 20 80 

3 150 - 100  3 20 60 

4 200 - 150  2 20 40 

5 200+  1 20 20 

Source: author's calculations 
 

Access layer network communication networks: 

 Level 2 is the arterial road way which gives priority to the design and operation of a motor vehicle 

movement and access. This way the city has been functioning on main road network and urban form. The main 

arterial road network level 2 to level 1 and connects urban and inter-urban and other productive traffic and the 

major attractions (Habibi and Issues, 2009: 45). 

 Timely access to treatment centers is considered the basic needs of families to transfer of patients to these 

centers is of vital importance and to minimize casualties  .Accordingly, the close proximity to arterial streets 

Level 2 is the best option to have local access with its lowest price (Aziz, 2004: 133). 
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Analyze and integrate data with GIS: 

 After the assessment and analysis of findings, provision of information layers with identical Cell Size and 

the definition of classes, the next step was to determine the weight of layers of the AHP software used due to its 

accuracy. 

 

Weighting layer using AHP model: 

 In this hierarchical analysis based on pairwise or binary comparisons (Pairwise Comparisons) is used due to 

easy and high accuracy judge. The method in this case is that after determining factors in locating medical 

centers in Zabol using AHP software and paired comparisons and experts’ opinion to determine the importance 

of each of these factors, their weight was calculated and then the final map was produced using a geographic 

information system according to the weight of each layer and maps. 

Factors that are involved in locating medical centers include: 

1. A user friendly matches 

2. Arterial streets near the quadratic 

3. The close area to the center 

4.   being near the fire stations 

5. The distance between the industries and workshops  

6. Being away from  other centers 

7. Be close to green spaces. Table substrates required to indicate in order of importance weighting. 

These layers are paired in AHP software are compared. 

Paired comparison in this table is as follows 

 In this layer, which is the most effective land use, the next layer is measured with 7 layers that are selected 

other users compared with 6 layers and layers and so the next layer with other layers are mutually compared. 

 The table below shows the comparison between these layers. 

 
Table 5-9: layers required for entering the AHP. 

evaluated layers number 

land use 1 

level 2 layers 2 

district center 3 

fire stations 4 

industries and workshops 5 

existed clinics 6 

green space 7 

  

 The final impression of the importance and priority of each layer to another layer, its weight is determined. 

It should be noted that the final matrix obtained in this way if the confidence interval (CI) is less than 15/0, 13/0 

is acceptable in this study. The total weight of the layer is equal to 1 

 In the above table, the weight of each of the selected layers are shown and the coefficient is equal to 

134414/0 which has been accepted. Finally, the weight of each of the selected layers specified. The land use 

layer has the highest weight is the weight 347749/0 and the top layer to have the next lower weight and the sum 

total of the selected layer should be number 1. 

 If we collect the weights obtained, the result is the number 0000002/1 and software error of 0000002/0 is 

very poor. In fact, this software has a very high accuracy in weighing. After performing the steps above and 

obtain the exact weight the selected layer is effective in locating medical centers in Zabol. And operation of 

overlapping layers was made to optimize and standardize the construction of the clinic. 

 The resulting overlap of the different layers is numbered in the map 5-12.The best places is listed on the 

map based on the priorities for the construction of health centers (clinics). Areas where there is no permission to 

build a clinic are marked in red.The most suitable places to build clinics are shown in green which are located in 

areas of undeveloped land and agricultural land 

 Finally, the new clinic location according to standards is conditions specified and the location is proposed 

in Map No. 5-13. 

 

Conclusion: 

 It seems that the spatial-temporal distribution of health services (clinics) is not appropriate to the needs of 

the population. Basically, one of the main criteria for the allocation of space and the establishment of different 

land uses in urban services including health care is the population because the threshold is directly related to the 

level of demand for services. 

 Based on criteria that has been proposed in the literature of urban land use planning, for creating a clinic at 

least 2,000 households and a maximum of 4,000 households is needed. Due to the fact that the city of Zabol in 
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2011, had 33,957 households, according to the criteria provided a clinic is required for every 2,000 households. 

Generally, most optimistically 16 centers are required in the state. 
 

Table 5-10: comparing layers in AHD. 
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Table 5-11: comparison matrix layers together. 

park clinical industries fire station district center streets use  

9 8 6 4 4 2 1 use 

8 6 6 5 3 1 5/0  streets 

6 5 4 3 1 3333/0  25/0  district center 

9 7 7 1 3333/0  2/0  25/0  fire station 

2 3 1 1428/0  25/0  1666/0  1666/0  industries 

2 1 3333/0  1428/0  2/0  1666/0  125/0  clinical 

1 5/0  5/0  1111/0  1666/0  125/0  1111/0  park 

Confidence  =134414/0  

 
Table 5-12: weight to calculate the final layer of software AHP. 

weight evaluated layers 

347749/0  land use 

277426/0  level 2 layers 

150135/0  district center 

131167/0  fire stations 

0427752/0  industries and workshops 

0288816/0  existed clinics 

0218666/0  green space 

  
 But as far as the middle of the criteria to be applied one clinic is required that for every 3,000 households, 
Zabol needs a total of to 11 clinic and currently there are only 8 clinics. Looking at the map of coverage and 
access to health care radius, this deficiency is also evident in district 4 and there is no clinic despite the high 
population density in region 2, Residents of neighborhoods in the central and northern regions are deprived of 
access to health care. In other regions such as South-West and East Zone (1) coverage without adequate and 
affordable access our faces due to the potential population in the areas mentioned, and no coverage available 
within the construction of the new clinic. Also, due to lack of health care facilities, user capita in the city has 
dropped sharply. Standards, per capita health care (clinic) allocated for residents is 0.15per square meter. This 
rate of Zabol square meters is equal to 0.10. The rate determined by reference to the findings so far, surveys and 
statistics confirm the first hypothesis. It seems that the distribution and the distribution of health centers (clinics) 
are not consistent with common models and scientific models. According to the sources and conditions, and 
criteria for the establishment of health centers (clinics) are compatible with land uses adjacent, adjacent to 
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arterial passageways Level 2, near the center of the area, proximity to fire stations, within the industry, the 
distance from the center available treatment and proximity to urban parks and green spaces. The maps produced 
in this communication show in connection with the establishment of health centers with adjacent land uses, 
these centers are located in relatively consistent and compatible areas and in relation to access to arterial streets 
degree 2outside the clinic of Imam Ali (AS), others are located at a distance less than 150 meters from grade 2 
arterial streets. The results show that in conjunction with other criteria, clinics in the city of Zabol unfavorable 
conditions. Evaluation criteria such as areas close to the showed that none of the clinics are located generally in 
the margin area.  
 Associated with exposure to fire stations other than the clinic of Imam Reza most clinics are located at a 
distance of 1 km from the fire station. Another measure of the distance from the center of the current study 
shows In zones 1, 2 and 3 are functional interactions within and does not meet the defined distance while in 
other parts of the region, can be the lack of coverage of these services and the criteria to evaluate the 
neighborhood with parks and green areas indicated that except clinic of Imam Reza (AS) located at a distance of 
about 100 meters from the park.  Other centers are located within 500 meters of park land and green spaces. 
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