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ABSTRACT 
Because zoning is a suitable method for land use and land supply in urban areas. And by 
congestion control we can achieve a reasonable balance between the amount of activity 
generated by buildings and outdoor spaces around them, which leads to the creation of 
better quality environment, Therefore, by zoning, on the criteria of building density, we can 
control growth of the city and identify land uses by preventing from non-principled uses of 
lands .This research, has paid attention to zoning the city of Hamadan, according to building 
density with the descriptive analytic approach, and relying on library studies and data 
analysis using the software ARCGIS, In general this study seeks to make a study of the 
general principles of zoning and building density, and describe how its performance is in 
cities, to control urban development. In order to improve the quality and environmental 
performance And then apply it to Hamedan city and examine it, that the city has 
experienced uneven development in recent years, following the dramatic increase in 
population, and consequently the rapid and dispersed development of cities, Research 
findings show that the excess density, according to the regulations in current form ,increases 
the cost of land and thus produces new empty residential units, so giving the excess density 
advantage, for any reason, increases the price of land, that has a significant contribution in 
the price of housing production, and it made the difference and dispersion in housing prices 
and construction and uneven development of the city. 
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INTRODUCTION 

 

 Housing is considered as an important element in fulfilling the biological, economic and social needs of 

people. The increasing in urban population and other issues associated with the increasing need to provide 

housing, has transformed housing into a major problem in many large cities of the Third World. On the other 

hand, changing the attitude of the current generation, housing is more important than ever, and its function has 

changed. Thus, in planning of housing, in addition to understanding the current situation and the quantity and 

quality of lands, we must obtain a detailed understanding from the relationship between land and the 

consumption market and applicant and position and social, economic and cultural dimension of issue. Because 

the city is an alive and dynamic body profiling, and its physical development is an ongoing process, if this 

process is without a plan, in addition to that appropriate physical composition of urban spaces won't be 

generated, it will cause many problems for citizens in terms of access to public services, And will cause the 

abuse of the land and finally destruction of the environment, urban visual and functional chaos. Thus growth and 

expansion of physical aspects of city is a process that affects all the systems and structures directly or indirectly. 

Therefore in case this process does not flow the right way, it leaves many adverse effects on different parts of 

city. Cities as a complex living system have an integrated identity. In a centralized system of urban planning, 

there is a kind of interference and diffraction in performance, for example in Iran This scattering acts in such a 

way that the responsibilities of each of the components is for one organization. This means that more than one 

unit are effective in the cities. Due to interference performance, in some cases, problems arise such as, old 

texture, marginalization and lack of privacy. One of the main causes of it is lack of a comprehensive system of 

divisions within the city. In this regard, rules and regulations and densities should be developed in order to 

organize required land and housing with keeping the appearance and image of the city (PourMohammadi, 2009). 
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Since most cities of Iran, until a few decades ago, have had unbalanced growth, but in recent decades, according 

to the formulation of criteria for land and housing production, ideal development of city is facing serious 

problems. Therefore, this research wants to achieve control of land prices and urban housing development, to 

enhance the performance and environmental quality by means of studying the formulation's general principles 

and regulations of zoning and building density and describing how its functions is in the cities, Hamedan is one 

of cities that in recent years suffers from inappropriate and dispersed development because of changing 

regulations and other related issues, and increasing population. This city, due to its natural, historical, climatic, 

tourism attraction as one of the main poles of population attraction in the region in recent years has grown 

considerably. And above all, with regard to changing criteria, it has been absorbent of investors, in the land and 

housing field. This growth is influenced by entering immigrants and population growth and inflation and sudden 

increase in land prices, has led to haphazard construction and large changes in spatial - physical aspects of urban 

structure, and its expansion in surrounding agricultural land and increases the density. It seems in the future, in 

case of refusal to implement a specific strategy in determining the optimal development method, not only many 

of the gardens and fields, within and around the city will be under urban construction, but the creation of 

infrastructure facilities and public services that are required for citizens, from city administration, will be faced 

with the problem too, As well as ,environmental and functional quality of the city, as a key element in the 

sustainability of cities, will face with turmoil and disorder (Fallahi, 2011). So one of the strategies to control the 

development of land and housing prices in Hamadan, as well as the physical and functional enhancement of city, 

is zoning according to building density criteria and developing appropriate regulations. More cities of Iran, until 

a few decades ago, have balanced growth, but in recent decades, due to the presence of absorbing factors in city 

and push factors in countryside, civilization has preceded urban planning, and urban growth as a result of the 

ideal development of city, has been facing serious problems. Followed by  the increase in population, and 

consequently the expansion of construction of housing, which is due to the lack of efficient policies, as well as 

the transformation of the economic base of the city, providing stock exchange play in land, and lax policies in 

Urban Planning, and making sudden decisions for urban development and providing houses, have harsh 

environmental, social and economic consequences for cities in following. Disturbance and confusion in the 

height and levels of occupation surface and length of construction in various dimensions of plaques can be seen 

in all parts of the city. Hamadan as one of the developing cities of country has been faced with the dispersed 

development according to the rules and regulations in recent years. It seems if we do not perform a specific 

strategy to control the optimal development and construction and modification of criteria in addition to the 

increase in the price of land and housing, we will see more dissatisfaction of people. So one of the strategies to 

control and balance the price of land is reforming strategies and developing appropriate standards for Hamedan 

development, to enhance the physical and functional aspects of city, is zooning on the building density criteria 

and developing appropriate criteria. to explain the significance of the matter, it is worth mentioning that rules 

and regulations of different urban part should be developed properly, to provide the optimal allocation of 

activities in appropriate space , and to avoid indiscriminate increase of land prices in some passages and places, 

Thus, the formulation of rules and regulations of zoning is used, rather than rules based on passage to use 

existing land in systematic and rational way in city, to coordinate utilization of public services, and to enjoy all 

equally from facilities and to prevent excessive concentration of population and use in a point, to reach an 

appropriate pattern of land use and combination of uses (PourMohammadi, 2009). Also generally we can point 

to the relationship between the amount of generated activity by the buildings and surrounding outdoor spaces 

and creating a sustainable environment, based on congestion control, according to Urban Planning criteria rather 

than construction criteria as goals of land and housing price control. The issue became apparent after the 

overpopulation in the cities, especially in large cities that were faced with a shortage of land. Here, according to 

the importance of zoning, as an important step to control discipline and the productivity of the land, as well as 

the license that prevents existing use from damaging against future development of the city, we pay attention to 

city zoning based on the density, this research is looking for proving that the lack of developing city-building 

criteria and giving construction permitting and specially increasing in class density, causes disruption in land 

price and price of a land that have congestion advantage and other and unintentionally ,has flourished 

construction and adjacent lands, in addition, no one is motivated for investments with low density and low 

income, faces violation and deprivation of natural conditions such as light and ventilation, which this itself leads 

to a double decline in housing prices in this points, and makes the city development unbalanced. 

 

Theoretical Principles: 

 Region: One of the main complexities among countries is detection of region and the area concept. In fact 

area is a part of the country that unity of it is due to climate, vegetation, and rugged, economic, political, 

administrative and cultural data. Today, with technological and technical knowledge progress, it should be 

revised in region concept and definition. According to what was said, region must be known as a part of the land 

that the most operating and functional relationships between the indices is established in it. In fact, the region 

from each view and with each expertise that is defined by must possess the following aspects: 
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1. It contains a part of the atmosphere and land ; 

2. It has common ground in some factors and their characteristics; 

3. It has operating relationships in the indicators (Ziaree, 2008). 

 Residential Buildings: Supreme Council, residential buildings, based on the segmentation conducted in 

legislation 14/2/1371 Architecture & Urbanism Iran to three groups’ apartment complex, multi-family and 

single division (the office building development and promotion of national regulations, 2009). 

 In The common residential buildings and public spaces within the building can be divided as follows: 

 Spaces: housing, jobs, cumulative, storage, kitchen, toilet and bathroom, stop the car, installations, Joint, 

open spaces between interior and exterior. 

 Buildings, In terms of general requirements of building, are classified as follows: 

 The overall grouping: buildings with 1 or 2 storeys, 3 or 4-storey buildings, buildings over 4 storeys. 

2. The partial grouping : buildings with 1 and 2 storeys has also three types: a row of buildings, separate and 

extroverts buildings, introverts buildings combined with the traditional model, and 3 and 4-storey buildings, as 

well as buildings over 4 storeys are two models: as a series or discrete mode (table 1). 

 
Table 1: Section fourth of the National building Regulations 

A) one and two-story buildings 

 

(Group 1) 

Row building, semi-
introverted, modern 

 

(Group 2) 

Separate buildings, like the 

summerhouse, villas, 
modern, extrovert 

 
 

(Group 3) 

Combined buildings, 

traditional, introverted 

  
 

B) three and four storey buildings 

 

(Group 4) 

Row building, Urban houses 
half introverted, modern 

 

(Group 5) 
Separate buildings, Urban 

houses, modern, 

introspective 

 
C) buildings over four storey 

 

(Group 6) 

Row building, Urban houses 

half introverted, modern 

 

(Group 7) 
Separate buildings, town 

houses, modern, 

introspective, tower 
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 Zoning: Zoning means dividing a city into different areas or regions, according to actual (current) and 

potential (future) use of tenements and urban properties, to monitor and direct development practices of uses in 

those lands and tenements (Saeednya 2004). The term of zoning mainly is meaningful in two aspects of the 

allocation of land for special purposes and usage control of height and construction. The next aspect focus on 

regularity in population density. Therefore, zoning is as laws and regularities in land use and construction and 

building height and density in specific areas for the coordinated purposes of security, health and social welfare 

(Ziaree, 2008). And is a method by which, according to the internal functions of the cities of urban lands, the 

right use is performed, so that enough space is provided for a variety of urban activities, urban development and 

urban functions and any part of the city's most important activities, finds its space and acts with respect to other 

functions and activities (Shokoee, 2008; Razavian, 2002). 

 Height and density zoning: In density zoning, determining population in the area of residential units and 

density control in these areas by means of law and order is important, of course we cannot keep density constant 

permanently, but we can ensured its stability for some time. In this section, parts are determined with high 

density, medium density and low density (Ziaree, 2008). The maximum height of buildings in different areas of 

the city called height zoning. Such a control over the height of buildings looks for various purposes, which most 

important goal of it ,is aesthetic goal, and another is health goals and environmental qualities (supply of light 

and air flow) and respect to privacy of people (having vision). Cities basically are developed according to their 

size, in two ways: the horizontal and vertical development. In vertical development, because of the high cost of 

land and population density and activity in major cities, building density is increasing every day and 

construction of multi-storey apartment and high towers among the ordinary buildings, make space tight to live 

and enjoy the light and air, The advantage of this type of development towards the horizontal development is 

ground and space saving. The most important issue in the density and height of buildings in the city is their 

incompatibility with some neighborhood in the city. Establishment of high building areas nears the low density 

residential areas, in addition to restrict the human privacy and their vision, creates problems in the use of light 

and air flow (Saeednya 2004). 

 In general, compliance with the following conditions can make this type of zoning more efficient: 

determining the boundaries of the residential units area, determining the maximum height of buildings in the 

area, determining the amount of residential units in each residential unit, determine minimum and maximum 

size of the housing units, determining the amount of built space in the residential units area. The benefits of 

density zoning are as follows (Ziaree, 2008): offering appropriate plans and public acceptance, existence of light 

and good ventilation for inhabitants, reducing density, stability land value.  

 

 
 

Fig. 1: Zoning density. 

 

 In general the purpose of buildings height zoning in the city is building height control to achieve the 

following goals (Saeednya, 2004): 

 whole buildings' relationship with each other and adjacent buildings, providing passages lighting and air-

conditioning by considering width of the streets, determining obvious skyline, supporting the vital space of 

small buildings against monopolism of tall buildings, control of land value in certain areas of city, providing 

sufficient light and air for buildings and streets near tall buildings, traffic regulation and traffic congestion. On 

the other hand the benefits of zoning height can be outlined as follows (Ziaree, 2008): 

3. Vertical zoning controls development of central business districts of cities  

4. In height zoning, if buildings are constructed with the same height on main streets or roads, a certain beauty 

arises  

5. It prevents a lot from some buildings' light and ventilation monopoly. 

6. It does not permit the value of the land goes up only in appropriate specific areas  

 
7. It prevents from high buildings construction next to short buildings 8.height zoning controls building retreat 

from street side. 

Methods for determining the height of buildings, including (Saeednya, 2004, Ziaree, 2008): 
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Gabary method (the angle of light obstacle (Goodman, 1968)), the method of determining land and floors 

occupancy surface, open space surface method, method of sky clarity surface, method of light index, method of 

the mass - volume. 

 

 
 

Fig. 2: Zoning height. 

 

 Types of density: In urban planning studies, different densities are employed, but between different groups, 

population and construction density have the largest use, in this case, our purpose is building density. In general, 

building density is defined as ratio of foundation surface of a separated piece to total area of that piece. From 

above definition can be concluded that building density is without unit, therefore, building density index, is 

shown as a percentage. Building density is a concept for showing the volume or foundation surface of building 

in the unit of area. For example, if it is said that building density of a residential neighborhood is 120%, i.e. 

owner of those parts are allowed to build a building in each permitted surface, in amount of 120% of their land 

area. As it is clear, this index primarily depends on permitted amount of building occupation surface on land 

(percentage of land occupation by buildings). Finally, according to building density, the permitted foundation 

surface of building is determined. The building density can be calculated in two ways: 

1. Net Building Density: this density is obtained from ratio of net foundation surface without regard to common 

surfaces (according to municipal criteria , common surfaces consists of stairs, basement with storage use and 

parking , ground floor with storage and parking use, and backyard ) to whole land area . 

 

 
 

2. Impure Building Density: this density shows the ratio of the whole surfaces under building to whole land area 

of separated piece (Ariafar, 2002): 

 
 Building density is derived from criteria and different factors, which urban development projects engage in 

them. These designs predict and plan the future city in various aspects according to various factors and 

principles. The role and function of the city, the skeleton and the spatial system of the city, the transportation 

and traffic system and texture patterns , ideas, offer program and design. It is expected that the role and effects 

of the economic, social, cultural, environmental, and physical form factors is seen comprehensive and 

integrated. In this respect, phenomena such as urban per capita, urban land uses and building density are 

phenomena that each of mentioned factors will effect on them somehow. To achieve normative principles and 

criteria, therefore, a phenomenon such as building density can not only be effect of one factor or a tool for 

achieving one of urban development goals. It can be said that population and building density are as tools to 

guide and control urban development, that figure out economic, social, cultural, environmental and physical 

future of city. For example it makes building density more important with increasing population, migration and 

rapid urban expansions and various limitations (Rafiee, 2008). As a result of land shortage, saving in it is raised 
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and urban land per capita decreases. This process causes the housing and a residence pattern goes from single 

unit to apartment. The high cost of providing urban infrastructure and equipment causes increasing in urban 

congestion. And in other words, the horizontal expansion of the city turn into the vertical development, which 

finally building density can acts with the aim of optimizing the use of limited facilities in cities, But it needs 

avoiding temporary conditions (Azizi, 2002). Zoning separates the different areas of city from each other, and 

prevent from overlapping regions and adjacent areas. Also distribution of population takes place according to 

zoning regulations in the city, so that form of population density does not occurs in any areas. Inability to cause 

density must be maintained in all aspects of important uses. So that opportunity to emerge of other uses and 

offering them  will be limited with accumulation of a kind of use and increasing in its density in an area 

(Mirshafi, 2001). In summary, since the zoning provides city's regular growth, and leads to health, safety and 

welfare in the city, and indeed the life and soul of urban planning is successful, in this study, zoning and density 

and the importance of each one in urban development are presented and the necessity of city zoning is discussed 

according these indicators. 

 

Methodology: 

 This research, has paid attention to zoning the city of Hamadan, according to building density with the 

descriptive analytic approach, and relying on library studies and data analysis using the software ARCGIS, In 

general this study seeks to make a study of the general principles of zoning and building density, and describe 

how its performance is in cities, to control urban development. In order to improve the quality and 

environmental performance. And then apply it to Hamedan city and examine it, that the city has experienced 

uneven development in recent years, following the dramatic increase in population, and consequently the rapid 

and dispersed development of cities. 

 

RESULTS AND DISCUSSIONS 

 

 Position of Hamedan: Hamedan province is bounded from north by the provinces of Zanjan and from the 

northeast by Qazvin province, from the east by Markazi province, from the south by Lorestan province and from 

the west by provinces of Kermanshah and Kurdistan. The province has an area of 19493. Hamedan province has 

24 cities, 9 counties, 22 districts and 70 rural districts. Hamedan city is included the northern slopes of Alvand 

toward the eastern border, and has about 361803 hectares area, and has 2 districts, 7 rural districts and 4 cities 

including "Hamedan, Maryanj, Qhahavand and Juraghan".Hamedan city is center of Hamedan county , capital 

of the province and one of the oldest cities of the world. Hamedan County has 2 districts, Shara and Markazi, 

which Hamadan city is located in the central part of it. The city has an area of 5600 hectares and a population of 

about 548378 people (Statistical Center of Iran, 2011). 

 

 
 

 

Fig. 3: Location province and city of Hamadan. 

 
Table 2: Population indicators in Hamedan, over the past decade statistics (1956-2011). 

Demographic 

characteristics 

1956 1966 1976 1986 1996 2006 2011 

Total population 99909 124167 165785 271545 395141 473149 548378 

Man 50426 65912 87717 141091 200369 238121 276933 

Woman 49483 58255 78067 130454 194772 235028 271745 

Sex ratio 102 113 112.4 108 103 101 102 

Number of households 19213 24976 35743 58743 88536 127812 148210 
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The average household 512 5 4.6 4.6 4.4 3.7 3.7 

Annual growth rate - 2.2 2.9 5.1 3.9 1.8 1.8 

 

 Hamedan city regulations based on building density criterion: Southern areas of Hamadan are more 

attractive to inhabit for some reason such as desirability of perspective, air and water quality and access to 

infrastructure. If the population size of these areas won't be monitored, it will turn into congested neighborhoods 

soon (Saeednya 2004). 

 Since one of the purposes of urban planning is desirable access of citizens to facilities and urban spaces is, 

and this action is possible by proper zoning. In this section, we pay attention to Hamadan regulations according 

to building density, because building density is one of categories which has been considered in Iran's urban 

plans, and has been proposed as a tool to inhibit the city development and balancing space of it (shole, 2008). 

 And if the intensity of land use does not comply with other functional components, can provide too many 

problems in rate of residents' access to facilities and urban services, Density can be defined as "a measurement 

system". Mentioned measurement system enables us to define and calculate amount of foundation located in a 

certain area of land in a simple mathematical form as "Building Density". 

 Architecture & Urbanism regulations of Hamedan, about density in height, at present, so that the allowed 

height for all the northern and southern land have access at least to one side of the street (with more width), is as 

follows in following table: 

 
Table 3: Architecture & Urbanism in Hamedan regulations concerning the density at an altitude. 

Road (m) Area storey Final height Description 

4 All plaques 2.5 9.30 If there are 

6 All plaques 3.5 12.50  

8 220 >S 3.5 12.50  

220 ≤ S 4.5 15.70  

10 220 > S 4.5 15.70  

220 ≤ S 5.5 18.90  

12 220 > S 5.5 18.90  

220 ≤ S 6.5 22.10  

18-24 250 >S 6.5 22.10  

250 ≤S 7.5 25.30  

30-45 300 >S 7.5 25.30  

300 ≤ S 8.5 28.50  

75 And more 350 >S 8.5 28.50  

350 ≤ S 9.5 31.70  

 

 For achieving exact prices of land and house in Hamadan, field gathering of land and house prices were 

performed. Data were collected in two groups, the land price and the apartment price. Then data were entered in 

GIS software and the price of land and house zoning, and different use zoning and urban pathways width within 

Hamadan were obtained. As we can see, the more we move towards the south of the city, the more land and 

housing price increases. In addition, generally, the more main thoroughfares have width, the more their lands 

and houses have prices. 
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Fig. 4: Zoning price of land and zoning Price apartment in Hamedan. 

 

 
 

Fig. 5: Zoning different Land Use in Hamadan. 

 

Conclusion: 

 Process of density amount in urban plans has come a certain evolutionary way. This historical evolution is 

started from dense texture, and led to the marginal-horizontal development, and then again, this process has 

shifted to density increasing in built texture and also in new plans, Urban density determine, first of all, without 

a plan and determining factors, generally, had been limited, and often, had been limited to personal desires, 

needs and financial capability of applicants and builders. But following the emergence of new challenges such 

as land constraints and increasing population, especially in recent decades, the policy of increasing density, has 

become as a new issue in the urban planning, whether in the built textures or in the new urban plans. The idea of 

increasing density is based on this fact that high density can solve (which its definition according to different 
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communities is different but knowable) many current problems associated with limitations, particularly land and 

costs, and in this regard prevent from land wasting as the main vital and natural factor. The other justification is 

economic issues that low density leads to increasing costs of urban infrastructure and this in turn increases 

services. existing potential in textures is also another reason for these preparations, in other words, a large 

amount of existing facilities in the urban textures are beyond the needs of their residents, and is not used 

properly. Hence, there is no need to expand margins. And we must use additional features of available texture. 

But despite the positive effects of density, criticism is also entered into it, such as reduction of freedom in house 

selection, reducing living standards in relation to the general welfare of society, the relatively high cost of 

building high-rise buildings, in terms of superior technology and finally, the high maintenance costs. Another 

point is that, high density is a case apart from city size and more important than that. To the extent that many 

today's problems and difficulties are not caused by greatness and size of those cities but are caused by their 

density. Strategic goal is developing optimal process to determine the urban density, organizing body and 

landscape of the city. In this regard it must be said that plan does not specify the use, alone, but rising of land 

use and in other words the third dimension of use and adjusting the activities related to it in height can 

ultimately lead to the harmonious city development in space. Developing urban optimal density determines the 

optimal pattern of residence, work, leisure and traffic, and provides a model of urbanization and urban planning. 

Efficient use of urban land and space leads to a balance between human and building density. The requirement 

of this is establishing a measured relationship between the surface area and occupancy land surface and 

occupation coefficient of use and land. 

 Considering the importance of zoning in order to improve environmental quality, physical organizing, and 

city development process directing, and the role of building density in creating a rational balance between 

amount of generated activity by buildings and outdoor spaces around them and to create an environment with 

better quality and to shaping appearance and figure of the city, in this way, Hamadan zoning was studied that in 

recent years has been facing sporadic growth. Due to the dependence of density on lane width, the more we 

move from the main street towards inside the texture, the more percentage of building density and land price 

decreases. So it seems, lack of proper constructions control by urban management has led to the irregular and 

vertical development of this city and to control urban development and balanced growth, density most be, 

widely, regional, and must not be dependent on the lane width. And since the zoning method of each city, in the 

end leads to spatial distribution of facilities and services method. And also, building density has a direct impact 

on the form and fabric of the cities, more than anything. So we can become aware of development process of 

city via city zoning by means of building density, and draw up a proper plan for it. 

 

 
 

Fig. 6: Streets width of Hamedan. 
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Fig. 7: Classification of area blocks (granulation tissue) in Hamadan. 
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