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ABSTRACT  
As developing a city, its officials and planners consider outside growth as developmental objectives; 
therefore, there will be remained less opportunities to deal with using capacities to develop in-urban 
spaces. If we look more closely at situation in different neighborhoods, we can see that the neighborhoods 
have changed because of rapid and without studying development cities. There are many internal 
potentials and capacities for development in metropolis of Mashhad. Urban uncultivated and unused 
lands, industrial zones and marginal and without plan and control upper neighborhoods are some of the 
potentials. Despite the recent physical development, district 8 of Mashhad Municipality is one of the 
urban areas that suffer from relative poverty due to lack of proper planning in many sustainability criteria. 
Looking to the district with smart growth approach and feasibility of development capacities can lead 
neighborhoods of the area to achieve a sustainable neighborhood. It is expected that the article provide 
fields to take necessary actions to implement principles of smart growth and sustainability indicators in 
the studied area (District 8) by submitting proposals, in addition to explain principles and objectives of 
smart growth. In the article, there has been used descriptive-analytical method with deductive nature. 
There has been firstly conducted determining the current status of each neighborhoods in region 1 of 
district 8, based on the research indicators; then the current status of the region was analyzed using 
different methods and models and finally, the neighborhoods were ranked using TOPSIS model. 
 
Keywords: smart growth, compact city, topsis, district 8 
 
 

1. Introduction  
Increasingly growing urban population and settling more than 60% of the world population in cities as 
well as continuation of this trend have caused that the machine-oriented massive urbanization process 
leads to loss of agricultural land and expose non-compensation costs on the environment, in addition to 
physical development of cities [20]. During the past two decades, there was introduced urban sustainable 
development in response to unstable conditions of cities. In fact, this process involves socio-economic, 
physical and environmental quality that guides local communities to produce and reconstruct purposeful 
life to realize sustainability dimensions [18]. On the other hand, from perspective of urban planners, 
balancing spatial distribution of land through sustainable form of city is one of strategies to achieve 
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sustainable development. In the late twentieth century, by inspiring scientific foundations of sustainable 
development, there were considered new approaches called “new urbanism” and “smart growth” to 
sustain spatial form of cities [10]. Smart growth promotes opportunity of shops, offices, housing, schools 
and public facilities that are placed in a walking distance from each other at a crowd neighborhood. Smart 
growth includes a lot of protection separate ideas in rural areas and traditional neighborhood development 
(TND) in urban areas. According to basic premise of urban smart growth perspective, proportional 
distribution of land and compact form of cities reduces using automobile for transportation, in addition to 
preserve the environment. There are concerned the viewpoint with theoretical foundations of sustainable 
city and ecological city that combining residential and employment lands is consistent with priorities of 
designing pedestrian [6]. 
 

2. Problem Statement  
Smart growth approach has many common features with principles of sustainable development that has 
been introduced to create and strengthen social and place feeling, transport-based development, economic 
progress and development, compact neighborhoods with the mixed lands, support designing green 
buildings, pedestrian-oriented neighborhoods and provide different housing patterns for all sectors of 
society etc. In fact, this approach focuses on optimal utilization of interurban lands, rather than 
indiscriminate using urban peripheral areas; its main framework is optimum use of land and 
redevelopment of interurban limits. As developing separate urban spread due to release limits and cession 
of public land and cooperative lands, especially after the Islamic Revolution [8], there were proposed new 
approaches and concepts for future developments to response these problems, which smart growth 
approach is one of them. There are many internal potentials and capacities for development in metropolis 
of Mashhad. Urban uncultivated and unused lands, industrial zones and marginal and without plan and 
control upper neighborhoods are some of the potentials. Despite the recent physical development, district 
8 of Mashhad Municipality is one of the urban areas that suffer from relative poverty due to lack of 
proper planning in many sustainability criteria. Looking to the district with smart growth approach and 
feasibility of development capacities can lead neighborhoods of the area to achieve a sustainable 
neighborhood. It is expected that the article provide fields to take necessary actions to implement 
principles of smart growth and sustainability indicators in the studied area (District 8) by submitting 
proposals, in addition to explain principles and objectives of smart growth. 
 

3. Problem Importance and Necessity  
Due to rapid population growth, increase urban population, emerge problems such as poverty, informal 
settlement, illegal land using in suburban regions, lack or severe deficit of infrastructures and public 
services and welfare facilities in recent decades, emerging new approaches in urban planning, especially 
after proposing concept of sustainable development and critiques on the uncontrolled developments and 
low-density urban development, compression policy has been considered as a common policy in most of 
the approaches in the world. In compact city, as one of strategies of smart growth, efficient using 
interurban lands and infill development protects suburban agricultural lands against urban development. It 
claims that land supply is limited to residential development, as a result, land prices in urban land price 
and finally, housing price increases, due to limit supply. In response to the gradual increasing prices, 
consumers decrease their urban housing space and construct houses smaller than the current ones. Due to 
adverse and destructive effects of urban sprawl and desirable life quality in the constructed neighborhoods 
and cities by considering smart growth principles and strategies, it is necessary to move achieving a smart 
neighborhood using capacities of inter-neighborhood development by examining and explaining concept 
of smart growth and feasibility of capacities of inter-neighborhood development (endogenous 
development) as one of strategies of this approach in the studied neighborhood.  
 

4. Research Objectives 
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Since scientific research starts by emerging a problem or unknown, the main purpose of a scientific 
research should be determining the unknown or in other words, problem solving and finding response for 
it [1]. Thus, according to it, the following objectives have been followed in the present research: 
The main objective 

• Achieving a sustainable neighborhood by explaining the resulted principles and objectives from 
smart growth approach and sustainability indices 

 
Minor objectives 

• Analytical looking at principles and objectives of smart growth approach and sustainable 
neighborhood; 

• Identifying principles and criteria for using neighborhood development capacities in smart growth 
approach through studying and analyzing the proposed samples in the world; 

• Providing guidelines to implement smart growth in district 8, Mashhad 
 

5. Methodology   
The research problem is completed with regard to its process and method. In fact, a research methodology 
is very important. In various sciences, there are many research methods that by examining them, it can be 
concluded that their themes and logic are similar to each other. In the present research, we have used 
descriptive-analytical method with deductive nature that its processes are as follows:Determining the 
current status of neighborhoods in region 1, district 8, based on the research indicators;Analyzing the 
current status of the district using different methods and models;Ranking neighborhoods of the city using 
TOPSIS model 

5.1. Data Analysis  
Indices of urban smart growth will mostly discuss on land use, access level and environmental quality in 
relation to population density; hence, per capita and share of each land use to area is considered. The 
more construction density, ratio of the mixed and public uses, open and green space and pedestrian space 
to other public uses, the smarter of that area. Indeed, the mixed and public uses, appropriate access in that 
region, meeting needs of residents in different neighborhoods at the same area reduce volume of travel 
and traffic in cities. On the other hand, smart growth considers all social, economic, physical and access 
indicators. In the present research, to analyze data, we applied Shannon and Holdern entropy techniques 
to measure how grow city; we also used TOPSIS multi criteria decision-making method for ranking 
different parts of the city based on indicators of smart growth (social, economic, physical and access). 
 

6. Theoretical Bases  
6.1. History  

The concept of smart growth was appeared in 1990s, following the issues of growth management that 
were used on 1970s and 1980s in planning system. Smart growth has been created as a response for 
continuing problems of sprawl development and its negative results. It has a lot of historical references 
goes back to decades ago, including efforts of national land use planning, state growth management laws 
and changes in planning of housing and so on [19]. In early 1970s, transportation and social planners 
began to develop the idea of compact cities and communities. Then Peter Calturp, an architect, expanded 
this issue among general population and raised the idea of urban-village that emphasized on public 
transport, walking and cycling instead of using vehicle [19]. What caused that some policy makers 
consider another approach was inadequacy of land that faced with issues such as high net cost and 
difficulty of providing. This was severely occurred in historical sites and environmental protected areas, 
while there were raised construction and development projects and widening highway. Accordingly, some 
policy-makers took another approach due to ineffectiveness of transportation-based projects coincide with 
the motorized traffic. Meanwhile, the US Environmental Protection Agency suggests smart growth as a 
solution to reduce pollution. Policymakers who deal with regeneration of rural areas achieve a practical 
concept that is used as a barrier to migration and change them as quiet areas, although their selected area 
depends on their work in cities with very long distances overwhelmingly. 
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6.2. Concept of Smart Growth  
In the 1970s, increasing rate of development programs, whether consciously or spontaneously, led to 
environmental, economic and social warnings. In response to issues and crises of the above-mentioned 
events, there were proposed new concepts and approaches for future developments including sustainable 
development, environmental justice, new urbanism and recently, growth smart [12]. In connection with 
the concept of smart growth, it should be noted that smart growth perspective is one of new perspectives 
on the concept of growth management that has been raised against suburbs’ development pattern in the 
US. It proposes principles for dense development and redevelopment of interurban areas. As they 
discussed on dense development, mixed use, access and public transportation, smart growth ideals created 
a link with some related concepts such as historical preservation, redeveloping interurban areas, 
environmentalism, visual quality etc. Furthermore, there were organized other beds and objectives such as 
promoting dense development or reducing the uncontrolled development [20]. However, in some cases, 
smart growth approach is called an equilibrium-oriented approach and it is stated that the new approach 
attempts to balance the negative effects and advantages of sprawl and compact development in urban 
planning. In other words, it attempts to maintain advantages of both types of development and minimize 
their negative effects. 

6.3. Some Definitions Associated with Smart Growth  
Purpose of urban smart growth is to maximize the positive uniqueness, minimize costs of public finances, 
maximum social justice and broadly to maximize the quality of life. In the following, we provide variety 
of definitions on smart growth, a movement that controls negative attitudes of sprawl development and 
prepares alternative methods for the future development. Smart growth is a proposed development model 
that deals with sprawl development by the effective use of nature and environmental structures; as a 
result, it decreases socio-economic inequalities and protects natural environment. Urban smart growth is a 
plan to develop suburban and transport theory that by focusing on the balanced development in city 
center, it looks to avoid irrational development and scoreless density in city, trend towards appropriate 
dislocation, determine paths for walking and cycling and all-round development with the appropriate level 
of citizens' right to choose a location for residence. Urban smart growth has a long-term viewpoint and 
supports short-term programs. The objectives of this program include making social and spatial sense of 
individuals, developing transport, employment and selecting residence location, equitable distribution of 
costs and benefits of development, maintaining and improving natural and cultural resources and 
enhancing social welfare. 

6.4. Principles of Smart Growth  
Smart growth strategy focuses on the following fundamental principles that various countries can be 
conformed to some of these principles, due to their geographical and socio-economic conditions. These 
principles include: 

ü The mixed uses; 
ü Using the compacted buildings; 
ü Creating different opportunities to select housing; 
ü Establishing walkable neighborhoods; 
ü Establishing distinctive and attractive communities by strong emphasis on the concept of place; 
ü Protecting open spaces, agricultural lands and vulnerable natural-environmental beauties; 
ü Guiding and enabling development in the current communities; 
ü Creating diverse opportunities of transportation; 
ü Predictable, equitable and effective development decisions; 
ü Encouraging citizens to participate in decisions related to sustainable development [3] 
6.5. Objectives of Urban Smart Growth 
§ Increasing social interactions; 
§ Encouraging citizen participation; 
§ Protecting historic and valuable sites; 
§ Increasing sense of place; 
§ Revitalizing old city centers and business districts; 
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§ Revitalizing suburbs; 
§ Mixed-use of lands; 
§ Taking advantage of available buildings and facilities; 
§ Protecting natural landscapes and lands; 
§ Promoting walking and bicycle use; 
§ Strengthening public transportation; 
§ Having long-term perspectives; 
§ Encouraging inter-construct development; 
§ The focused activities: creating complex development nodes; 
§ Improving design of roads, streets and access paths to create interconnected routes of streets; 
§ Developing predictability and effectiveness of costs [14] 
6.6. Smart Growth Techniques  

Smart growth considers three underlying methods to control urban growth: 
Ø Using financial instruments such as entrance right and the connected charges to road systems and 

tolls; 
Ø Coordinated management of applying infrastructures to adapt to the needs, integrating transport 

plans with land use and improving investment system in infrastructures; 
Ø Comprehensive applying land use regulations such as zoning and determining urban growth 

boundaries 
Thus, urban smart growth strategy is dynamic and flexible management of urban growth that considers 
efficiency and environmental quality of urban space using different tools coordinately [22].Proper 
implementation of smart growth strategies can have various economic, social and environmental 
advantages, which some of them are summarized in the following Table: 

Table 1. Various economic, social and environmental advantages 
Advantages  Explanations  

Economic  

- Reducing service and development costs  
- Limiting urban growth and protecting agricultural land and gardens  
- Reducing transportation costs  
- Savings stemming from assembly  
- Efficient transportation 
-Supporting dependent industries on high-quality environments (tourism, 
agriculture etc)  

Social   

- Improving transport opportunities, especially for those who do not have the 
ability to drive  
- Focusing local activities in neighborhoods and enhancing quality of life, more 
security and more active environment  
- Better opportunities for housing  
- Enhancing physical activities and improving health conditions  
- Preserving unique cultural (historical, traditional ….) resources 

Environmental   

- Protecting green spaces and wildlife  
- Increasing use of public transport and reducing environmental damages  
- Overall reducing pollutants and greenhouse gases  
- Reducing water pollution  

Reference: [14] 
7. Examining Urban Physical Development Using Shannon Entropy Model  

The model is used to analyze and determine the phenomenal of urban sprawl growth. Its general structure 
is as follows [2]. 

𝐻 = 𝑃𝑖×𝑙𝑛(𝑝𝑖)  Shannon Entropy (1) 
Where:  
H: Shannon entropy value; 
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Pi: Built area ratio (overall residential density) in neighborhood i to total built areas in whole 
neighborhoods; 
N: Total neighborhoods 
Shannon entropy value is from 0 to ln (n). Value of zero indicates very compact (dense) development of 
area 1, while value of ln (n) indicates the scattered physical development. When the entropy value is more 
than ln (n), there will be occurred urban sprawl growth [2]. To use this model to determine amount of 
urban sprawl growth, region 1 in district 8 is divided into six neighborhoods, which the built residential 
area were 157.44, 356.98 and 684.72 ha on 1972, 1990 and 2001 respectively. However, using Shannon 
entropy determines physical growth.  
Tables 2, 3 and 4 show calculations for physical development in area 1, district 8 on 1972, 1990 and 2001 
respectively using Shannon entropy. 

Table 2. Shannon entropy calculation in area 1 (1972) 
Neighborhood The built area (ha) Pi Ln(pi) Pi×ln(pi) 

1 19.94 0.126651 -2.06632 -0.26170 
2 36.31 0.167111 -1.78909 -0.29897 
3 39.57 0.251333 -1.38097 -0.34708 
4 51.09 0.324504 -1.12545 -0.36521 
5 20.53 0.130398 -2.03716 -0.26564 
Total 157.44 1 -8.39899 -1.5386 

H= -1.5386    Source: the author's calculations 
Table 3. Shannon entropy calculation in area 1 (1990) 

Neighborhood The built area (ha) Pi Ln(pi) Pi×ln(pi) 
1 64.89 0.181774 -1.70499 -0.30992 
2 92.91 0.260266 -1.34605 -0.35033 
3 94.49 0.264692 -1.32918 -0.35182 
4 49.7 0.139223 -1.97167 -0.2745 
5 54.99 0.154042 -1.87052 -0.28813 
Total 356.98 1 -8.22241 -1.5747 

H= -1.5747    Source: the author's calculations 
Table 4. Shannon entropy calculation in area 1 (2001) 

Neighborhood The built area (ha) Pi Ln(pi) Pi×ln(pi) 
1 104.8815 0.153174  -1.87618  -0.28738  
2 198.4836 0.289875  -1.2383  -0.35895  
3 193.6225 0.282776  -1.2631  -0.35717  
4 91.882 0.134189  -2.0085  -0.26951  
5 98.8503 0.144366  -1.9354  -0.2794  
Total 684.72 1 -8.32148  -1.55241  

H= -1.55969    Source: the author's calculations 
Accordingly, Table 4 shows -1.5386 and 1.5747 for Shannon entropy on 1972 and 1990 respectively. 
Closeness of entropy value to the maximum level indicates sprawl growth of urban physical development. 
The value was 1.55241 on 2001 that indicates the compressed physical development for 10 years.  
 

8. Examining Development Size Using Holdren Model 
Holdren technique is one of the fundamental methods to identify urban sprawl growth. This method can 
identify amount of development caused by population growth or urban sprawl growth. For the first time, 
it was used by Holdren (1991) to calculate proportion of each source [22]. The equations include the 
following steps: 
(Rafii, 2008: 102-104) 

a= A/P (gross per capita)   (2) 
In the equation, gross per capita (a) is calculated by dividing land area (A) on population size (P): 
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Ln(P/w)+ln(e/r)=ln(y/s)   Holdren (3) 
Where, P, population size in end of the period, w, population size in beginning of the period, e, gross per 
capita in end of the period, r, gross per capita in beginning of the period, y, city area in end of the period 
and s, city area in beginning of the period. Table 5 shows this situation for our considered area. 

Table 5. Data calculations in Holdren Model 
Period  Population  Gross per capita to m2 Region area (ha) 

Period beginning (1972) 20311 56 134 
Period beginning (206) 54177 137 520 
Reference: detailed and comprehensive plan of Mashhad 
By substituting these numbers in the equation, we conclude: 
Ln (54177/20311) + ln (one hundred thirty-seven fifty sixths) = ln (5200000/1610000) 
Ln (2.6673) + ln (2.4464) = ln (3.2298) 0.981 + .8946 = 1.1724 
After dividing both sides of the equation to 1.1724, we determine shares of population growth and gross 
per capita of urban land: 
0.981 / 1.1724 + 0.8946 / 1.1724 = 1.1724 / 1.1724 
0.8 + 0.2 = 1 
Finally, it can be concluded that 80% of the city's growth from 1976 to 2006 was related to population 
growth and 20% was for growth horizontal and spiral growth. Its result was to reduce gross density of 
population and increase gross per capita of urban land in direction with horizontal development of the 
area. 
 

9. TOPSIS  
As a multi criteria decision-making technique, TOPSIS algorithm is used to prioritize criteria with very 
low sensitivity to weighting techniques. According to this technique, the best option is an option with the 
closest distance to the positive ideal point and the farthest distance to the negative ideal point 
simultaneously. TOPSIS requires increasing utility uniformly (the larger value of attribute, the better 
option) and steady decrease of utility (the smaller value, the better option). One of major advantages of 
this approach is that we can use its objective and subjective criteria simultaneously. However, it is 
necessary, in this model, all attributed values to data be quantitative for mathematical calculations; if the 
attributed values to criteria are qualitative, they must be changed into quantitative values. TOPSIS steps 
are shown in the following: 
Step I: creating data matrix based on n alternative and m index, where 𝑥!" represents raw score of ith pixel 
in jth criterion:  

𝑋!"!

𝑥!! 𝑥!! ⋯
𝑥!" 𝑥!! ⋯
…
⋯
⋯
𝑥!!

⋯
⋯⋯
𝑥!!

⋯
⋯
⋯
⋯

𝑥!!
𝑥!!
⋯
⋯⋯
𝑥!"

 

Stage II: at this stage, using, we values of 𝑥!"  available in different measurement units (such as units for 
ordinal, percentages and metric measurement) in a range between 0 and 1. In this way, we can achieve 
value of data standardization. In such a process, there are obtained comparable standard map layers. 

𝑉!"!

𝑣!! 𝑣!! ⋯
𝑣!" 𝑣!! ⋯
…
⋯
⋯
𝑣!!

⋯
⋯⋯
𝑣!!

⋯
⋯
⋯
⋯

𝑣!!
𝑣!!
⋯
⋯⋯
𝑣!"

 

Stage III: we determine the assigned weighing to each trait. Sum of the weights should be resulted to 
achieve w!! = 1 and 0≤ wj≤ 1. 
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Stage IV: by multiplying each value of the standardized attribute layer 𝑣!" in its corresponding 
weight 𝑤! , we create the weighted standard map layers. Each cell layer contains standard weighted 
value𝑣!" 
Stage V: we determine the maximum value of each layer in the weighted standard map (values determine 
ideal points); in other words, 𝑣!!! 𝑣!"#!, 𝑣!"#!,⋯ , 𝑣!"##  
Stage VI: we determine the minimum value for each layer of the weight standard map (values determine 
negative ideal points); in other words,  𝑣!! 
Stage VII: using a separate measure, we calculate the distance between ideal point and each item. The 
separation can be calculated using Euclidean distance metric (direct linear): 

𝒔𝒊! = (𝒗𝒊𝒋
𝒋

− 𝒗!𝒋)𝟐 

Stage VIII: we determine distance between negative ideal point and each option using the same separation 
size: 

𝒔𝒊! = (𝒗𝒊𝒋
𝒋

− 𝒗!𝒋)𝟐 

Stage IX: we calculate relative closeness to the ideal point 𝑐!!  by the following equation: 

𝐶!! =
𝑆!!

𝑆!! +  𝑆!!
 

So that 0< 𝑐!! < 1. Accordingly, if an option is closer to the ideal point, 𝑐!!will trend to 1; and  
Stage X: we arrange options according to 𝑐!!descending order; the best option is the highest value of  𝑐!! 
[17].  
If the resulted number is 0-50 percent, it will be the deprived neighborhood; if the resulted number is 50-
80 percent, it will be neighborhoods with semi urban services; if the resulted number is 80-100 percent, it 
will be a neighborhood with municipal services. Table 6 shows the equivalent value of neighborhoods 
from urban services. 

Table 6. Equivalent value of neighborhoods from urban services  
Value Equivalent (%) Level of development 

0-50 0-50 Deprived 
50-80 50-80 Semi-enjoy  
80-100 80-100 Enjoyed  
Source: [17] 

10. Research Indicators  
Defining criteria is the most important step in regional planning and studies that includes expressing 
phenomena statistically [16]. Indices of urban smart growth deal with diversity of land use, availability 
and quality of the environment in relation to population density; thus there is considered land use per 
capita and their share to the land area. The more construction density, ratio of the mixed and public uses, 
open and green space and pedestrian space to other public uses, the smarter of that area. In fact, various 
applications and suitable access to the region as well as meeting the needs of residents in different 
neighborhoods at the region reduce volume of travel and traffic in city. On the other hand, smart growth 
considers all socioeconomic, physical and access indicators [11]. Therefore, the present research 
examines and analyzes situation of having neighborhoods in an area based on five indicators (educational, 
physical, environmental, transport and services) in level of five districts (7). 

Table 7. The studied indicators 
Training index  Primary, secondary, high school, vocational and other educations  
Physical index Uncultivated, under construction, deprived, empty and uncertain  
Environmental index  Gardens, agriculture, animal husbandry, watercourse and boundaries  
Transport index  Street network, transport and storage, municipal parking 
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Services index  Commercial and services, administrative and law, culture-religious, sports, 
green spaces, tourism, health and well-being, health, utilities, industrial 

Then the neighborhoods were evaluated based on criteria in TOPSIS to determine their level of having in 
terms of well-being facilities and services. Finally, level of each neighborhood was determined using 
TOPSIS calculations, so that districts 1 and 2 were placed in semi-deprived neighborhoods and districts 3, 
4 and 5 were placed in the deprived neighborhoods. Table 8 shows level of the neighborhoods in district 
1, in terms of well-being facilities and services based on TOPSIS model. 

Table 8. Level of the neighborhoods in district 1, in terms of well-being facilities and services based on 
TOPSIS model  

       Index  
 
Neighborhood 

Training index Physical index Environmental 
index 

Transport 
index 

Services 
index 

Level of 
development 

1 0.5 0.9 0.9 0.9 0.3 Semi-deprived 
2 0.8 0.5 0.9 0.5 0.01 Semi-deprived 
3 0.6 0.5 0.9 0.5 0.04 Deprived 
4 0.5 0.9 0.9 0.5 0.01 Deprived 
5 0.5 0.9 0.9 0.5 0.01 Deprived 

Source: the author's calculations 
 

11. Spatial Analysis of Urban Smart Growth  
Spatial structures of district 1 were analyzed in five indicators of educational, physical, environmental, 
transport and services to rank its neighbors in terms of indices of urban smart growth using TOPSIS multi 
criteria decision-making model. The conducted studies showed that in educational indicator, 
neighborhood 1 had the highest rank (0.8) and neighborhoods 2, 4 and 5 had the lowest scores (0.5) in 
terms of education. As neighborhood 1 is situated in center of city with high population, most of training 
centers are in the studied area. Neighborhoods 4 and 5 are located in suburban that lack of attention of 
municipal managers has cause that they are considered as the deprived ones in terms of educational 
level.As vital factors, transport index play an important role in improving the quality of smart growth 
[11]. According to calculations, neighborhood 9 has the highest rank (0.9) and neighborhoods 2, 4 and 5 
have assigned the lowest rating (0.5) and neighborhood 3 can be somewhat qualified.All neighborhoods 
in district 1 with rating less than 0.5 are considered as the deprived neighborhoods in terms of service 
indices. In comparison, neighborhood 1 has higher quality than other neighborhoods in terms of service 
indices. Therefore, by proper planning, we should attempt to distribute facilities and services in all 
neighborhoods of the area fairly to facilitate access of residents to service indices.In terms of 
environmental indicators, neighborhoods 1 and 2 have the highest rating (0.9) and neighborhoods 3, 4 and 
5 have the lowest rank (0.5). In terms of physical parameters, neighborhood 1 has the highest rank (0.9) 
and neighborhoods 3, 4 and 5 have the lowest rank (0.5). Neighborhoods 1, 4 and 5 show relative 
physical parameters due to locate in center and north of the district. However, neighborhoods 2 and 3 had 
the worst situation in terms of physical structure. In the neighborhoods, high population and density has 
decreased per capita land use. 

Table 9. Spatial analysis of district 1 based on urban smart growth using dispersion coefficient 
                                       Neighborhoods  
Use  1 2 3 4 5 

Density 5 5 5 4 3 
Growth pattern 3 3 3 4 5 
Scale 5 5 4 3 5 
Public Service 3 4 4 3 1 
connections 4 4 3 2 1 
Design streets 2 3 3 4 4 
public area 3 3 3 4 2 
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Planning process 5 5 4 4 4 
total 30 32 29 30 25 
 
As seen in Table 9, in terms of scoring the coefficient of dispersion for spatial analysis indicators of urban 
smart growth area, district 1 shows that neighborhood 2 with all indices locates in the first place, and 
neighborhoods 1, 3, 4 and 5 are places in the next positions respectively. 
 

12. Summary   
Evaluation models are models that help to choose various situations. Shannon Entropy, Holdren and 
TOPSIS are examples of these models that are considered as work tools in planning analysis and they are 
used by researchers in analyzing problems. In this study, we used variables such as neighborhoods’ area, 
population and net and gross per capita to develop urban smart growth and in terms of entropy and 
Holdren models. Using the models, we can determine pattern of the area and factors influencing it. Using 
TOPSIS in form of five indicators (educational, physical, commercial, transport and environmental), there 
were examined the effects of expanding urban sprawl on distributing urban applications and utilities.  
 
So because of high population and achieve a sustainable society in the defined area, we should consider 
smart growth and compact city to be focused on capacities that include comfort of people's lives without 
disturb for other municipal functions. In strategic structure design, the new city structure includes a 
combination of social, economic and environmental components that city configuration is determined 
according to its physical layout. In this design, we determine long-term goals and strategies of the main 
structure, instead of determining final status of land use and situation of per capita. Operational policies 
and action plans as well as determination of local projects and initiatives will be presented. Strategic 
structural design is overall and long-term development guide of a city. Organizations and service offices 
should perform strategic planning and designing under a single program.  
The considered area has been considered as one of the most important poten 
tials to create strategic plans due to its situation. Its pedestrian and bicycle paths have been separated. 
Establishing public transport stations along the arterial grade 2 helps people to access other parts of the 
city. 
 

13. Conclusion  
Widespread distribution of urban areas and multiple economic and environmental impacts encouraged 
experts of urban issues to find strategies to deal with the matter. In this regard, there have been proposed 
several local solutions in the last decades. In the last decade of twentieth century, smart growth was 
introduced as a comprehensive strategy to deal with the widespread distribution of low density peripheral 
areas and cities in many developed countries. Smart growth raises compact user patterns based on 
walking and cycling. Smart growth and new urbanism communities are looking streets with connections 
over than old networks that it is emphasized on narrow streets to reduce traffic. Smart growth of social 
interaction for development of relations is necessary and important sites to achieve this goal by its 
emphasis on walking and create walkable environment and spatial planning that are applied at odds with 
dispersion of medium density in urban uses as a means of reassuring. 
 
Smart growth includes items and components that result to equity, increase accessability, create diverse 
transport opportunities that finally, it is suitable for low income families. The used tools to achieve smart 
growth include local zoning laws. By applying zoning, new development is limited to certain regions. 
Smart growth creates a balance between environment and development, while protect open spaces, 
vulnerable natures and water resources. 
 
Overall, despite selecting smart growth in some countries and its success, using it as a long-term strategic 
reorganization of urban areas in our country will be led to the desired results, if we take into account 
dimensions to fit various and changing attitudes and ways of life over time. However, considering smart 
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growth in urban planning strategy and take its advantages in the current situation can help improving 
approaches to urban development methods significantly [15]. 
 
This thesis examined and ranked neighborhoods in district 8 of Mashhad in terms of smart urban growth 
using TOPSIS and Holdren entropy. Similar to other areas, the district has experiences many changes 
over time. In this study, processes of expanding neighborhoods in area 1 were analyzed using Holdren 
and the Shannon entropy models. Results of these models showed that about 80% of the growth in 
decades 1976-2006, area of the city coordinated with its population growth; its other 20% had an 
imbalanced and sprawl growth. Examining its effective factors shows that flat topography, construction of 
Imam Reza (AS) Hospital, construction of BRT line and communication with other centers of urban areas 
have caused migration to city. The effects of the holy shrine of Imam Reza (AS) have been considered as 
the most important factor influencing the pattern of city expansion.  
 
Meanwhile, the most important factors limiting development of the area include Imam Reza Hospital in 
southwest and aqueduct, historic Arg Street and lack of financial resources within the Municipality to 
develop spaces. Spatial structures of district 1 were analyzed in five indicators of educational, physical, 
environmental, transport and services to rank its neighbors in terms of indices of urban smart growth 
using TOPSIS multi criteria decision-making model. The conducted studies showed that in terms of 
education index, neighborhood 2 had the highest rating (0.8) and neighborhoods 1, 4 and 5 had the lowest 
ranking. In terms of physical parameters, neighborhoods 1 and 4 had the highest rating (0.9) and 
neighborhoods 1, 4 and 5 had the lowest ranking (0.5). Neighborhoods 1, 4 and 5 show relative physical 
parameters due to locate in center and north of the district. In terms of environmental indicators, 
neighborhoods 1, 3, 4 and 5 had the highest ranking (0.9) and neighborhoods 2 had the lowest ranking 
(0.5). As vital factors, transport index play an important role in improving the quality of smart growth 
[11]. According to calculations, neighborhood 9 has the highest rank (0.9) and neighborhoods 2, 4 and 5 
have assigned the lowest rating (0.5) and neighborhood 3 can be somewhat qualified. Therefore, by 
proper planning, we should attempt to distribute facilities and services in all neighborhoods of the area 
fairly to facilitate access of residents to service indices. According to inequality of indices of smart 
growth of neighborhoods in district 1, neighborhoods 2, 3 and 5 should be in the first priority in planning 
and development, while neighborhoods 1 and 2 are placed in the second priority. 

14. Suggestions 
v Pattern of constructing multi-storey housing to prevent fast growth and horizontal spreading; 
v Establishing opportunity to convert single-user retail and commercial constructions to 

communities with mixed utility; 
v Implementing improvement and modernization plan of the old constructs of city and furthers 

using of its lands; 
v Creating constructions with the mixed use in appropriate scale in neighborhoods; 
v Connecting variety of transport networks to each other; 
v Preparing a plan to recognize and reconstruct the abandoned buildings;  
v Supporting efforts of regional planning to encourage compression; 
v Suggesting incentives to encourage local communities to increase density; 
v Preparing a plan to recognize and reconstruct the abandoned buildings;  
v Financial assistance to local communities for improving streets and sidewalks to create 

pedestrian-oriented communities; 
v Establishing basic services close to home, workplace and transportation; 
v Protecting available and newly constructed sidewalks; 
v Creating opportunities for mutual interaction between neighborhoods; 
v Defining visual cues for communities and neighborhoods; 
v The widespread use of new financial instruments to facilitate preservation of open spaces; 
v Participating with NGOs to protect the land; 
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v Facilitating a program to encourage modernization and reconstruction of houses in existing 
neighborhoods 
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