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Urban sprawl generally indicates a kind of urbanization with horizontal and inappropriate
growth. This is due to the uncontrolled expansion of urban areas, scattered residential
areas, and low-density development. The goal of smart urban growth is to solve problems
in the urban development process in order to promote urban development and also turn
urban lands into more rational and efficient uses. The main purpose of this study is to
investigate and analyze the pattern of physical expansion of Qaemshahr city which is
located in Mazandaran, Iran, with the approach of smart urban growth. To achieve this goal,
intensive development, condition of the road network and access, shape and morphology
of the city, quality of urban transportation, quality and variety of housing, concentration of
activities in neighborhoods, and creation Attractive areas are investigated in 20
neighborhoods of the city, from 8 indicators of mixed use. The research method is
descriptive-analytical. Holdern's model, GIS data, and data from the Statistics Center of

Iran were used to analyze the data. Also, a questionnaire was used to determine the weight
of the criteria and the MOORA technique was used to rank twenty neighborhoods based on
smart urban growth indicators. The results of the studies showed that according to the
Holdern model, during the period 1380 to 1395, about 56% of the growth of the city, was in
line with population growth and the remaining 44% had uneven, horizontal, and spiral
urban growth. Also, the calculations performed in the MOORA technique show that
neighborhoods 6, 12, 14 and 2 are considered as developed neighborhoods and
neighborhoods 1, 13, 11, 10, 9, 7 got the lowest ranks among the others. Moreover,
neighborhoods 4, 5, 20, 3,18, 19, 8, 15, 16, 17 ranked fifth to fourteenth and are in the middle
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Extended Abstract

1. Introduction

Today, most of the cities of Iran are facing
rapid, severe, unplanned, uncontrolled,
unrestrained, and unmanaged physical
expansion. This issue can be seen in the most
indicators of physical expansion of the cities.
In this regard, the smart growth approach is
one of the newest and the most
comprehensive approaches in the field of
controlling the scattered horizontal expansion
of the city (Nikpour et al., 2019). Intelligent
growth is a proposed method for dispersal
correction. In this article, Qaemshahr city has
been selected due to having features such as
high number of low-durable, old and destroyed
buildings in the central part of the city, non-
observance of urban road network hierarchy,
and lack of first-class arterial network, no
increase in city Integration, lack of traffic flow
through the city and narrow width of roads,
lack of different housing priorities for
residents, inadequate access to various urban
services, and inaccurate attention to the place
of citizen participation in urban plans and
projects.

In this regard, this research seeks to two
main questions: i) "In which geographical areas
has Qaemshahr more developed in the past
decades?" ii) "What is the situation of
Qaemshahr neighborhoods in terms of smart
growth indicators compared to each other?"

2. Research Methodology

Before dealing with the research method, the
study area is introduced. Qaemshahr, is one of
the most important cities in Mazandaran
province, which is located in the central Alborz
region. It is limited from the north and
northwest, to Jouybar city, Babolsar city and
Caspian Sea, from the south to Savadkuh city,
from the west to Babol city, and from the east
to Sari city (Detailed plan of Qaemshahr city,
2004). In 2016, the population of Qaemshahr
was equal to 204953 people (Statistical Center
of Iran, 2016).

The research method is descriptive-
analytical and applied in terms of the research

purpose. Both library and field methods have
been used to collect the required data. The
statistical population of this study is the
twenty neighborhoods of Qaemshahr. To
measure the indicators and analysis method,
MOORA multi-criteria decision technique,
Holdern model, GIS data, and data of Iran
Statistical Organization have been used.
Finally, according to the results and scores
obtained through distributing and filling out
the questionnaire by experts, the twenty
neighborhoods of Qaemshahr city were
prioritized based on smart growth indicators
and then, the status of smart growth in the
studied neighborhoods was assessed.

The eight indicators used in the research
are: mixed use, intensive development, the
condition of the road network and access, the
shape and morphology of the city, the quality
of urban transportation, the quality and variety
of housing, the concentration of activities in
neighborhoods, and creating attractive areas.
Therefore, the per capita land use and sharing
of each land use in the area are considered, and
the higher the building density, the ratio of
mixed and public land use, green and open
space and sidewalk space to other public land
use in the neighborhoods are, the smarter the
area is. On the one hand, the existence of
mixed uses and good access in the area, by
meeting the needs of residents of different
neighborhoods in the same area, reduces the
volume of travel and traffic in the city. On the
other hand, smart growth pays attention to all
socio-economic, physical and accessibility
indicators (Zarrabi, 2011).

3. Research Findings

Findings from using the Holdern model show
that 56% of the city growth between years
1380-1395 was related to population growth
and the remaining 44% was related to the
horizontal and spiral growth of the city, which
resulted in a decrease in gross population
density. The increase in GDP per capita of
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urban land has been in line with the horizontal
expansion of Qaemshahr.

In this research, 8 indicators have been
used to prioritize 20 neighborhoods.
According to the calculated values, it can be
concluded that neighborhood 6 with a score of
0.6425, has obtained the highest rank based on
smart urban growth. The most important
reason is that neighborhood 6 is located in the
city center. Approximate area of 40 hectares
and relatively suitable population has provided
the neighborhood with appropriate social and
welfare facilities. Neighborhood 6 is among the
indicators studied in terms of mixed use, the
condition of the road network and access, the
quality of wurban transportation, and the
concentration  of  activities in  the
neighborhoods, and this means that mixed use
is correctly done. It is very well formed in this
neighborhood because of the ‘condition of the
road network and access’ factor which is in a
good and suitable condition. Also, this
neighborhood has qualified urban
transportation and the activities are done in a
centralized and correct way. The shape and
morphology of this neighborhood is a positive
feature of it and this feature has made the
development compact acceptable for the
neighborhood. Also, this neighborhood is
moderate in terms of quality and variety of
housing and creating attractive areas. Taken
together, these features make neighborhood 6
to be at the top rate among others. On the
other hand, Neighborhood 12 with the score of
0.5605, Neighborhood 14 with the score of
0.5574, and Neighborhood 2 with the score of
0.5141, based on the indicators of smart urban
growth, respectively ranked second, third and
fourth, and considered as developed
neighborhoods which are in a favorable
situation. Neighborhoods 1 with the score of
0.3725, neighborhood 13 with the score of
0.3597, neighborhood 11 with the score of
0.3407, neighborhood 10 with the score of

0.3404, neighborhood 9 with the score of
0.3038, and Neighborhood 7 with the score of
0.2752, obtained the Ilowest rank and
considered as undeveloped neighborhoods.
Also, neighborhoods 4, 5, 20, 3, 18, 19, 8, 15, 16,
17 ranked fifth to fourteenth and they are
under development.

4. Conclusion

One of the research hypotheses states that "it
seems that the neighborhoods of Qaemshahr
city have a significant difference in terms of
smart growth index and this index is higher in
the central neighborhoods than in the
surrounding neighborhoods." Based on the
findings of the questionnaire, it can be
concluded that 4 neighborhoods were in a
good condition based on smart urban growth
indicators and neighborhood 6 has obtained
the highest rank. 6 neighborhoods were lowly
ranked and 10 neighborhoods got average
ranking, which means that the surrounding
neighborhoods lack intelligent growth
characteristics. Therefore, the research
hypothesizes that the smart growth indices are
different between the neighborhoods of
Qaemshahr and this difference is more obvious
in the central neighborhoods than the
surrounding neighborhoods.

Another research hypothesizes that
"Qaemshabhr city has expanded to the west and
southeast in the past decades". According to
the analysis of the detailed plan, Google earth,
GIS maps, data of the past decades, and the
opinions of experts, it can be inferred that
compared to 2016, Qaemshahr has spread
more to the west. Part of this hypothesis was
confirmed, but it was not true for the
southeast, so finally is was rejected. The reason
is that Qaemshahr is the center of
transportation access in Mazandaran. It runs
from the east to Sari, Gorgan and Mashhad,
from the west to Babol and west of
Mazandaran and the Caspian Sea, and from the
south to Tehran province. For this reason,
urban areas in Qaemshahr have been created
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and expanded based on this triple connection.
That is, like the Sector theory, which analyzes
the pattern of city development based on the
length of transportation lines, Qaemshahr has
expanded along the three streets leading to
these three important transportation access.
In Ghaemshabhr, nearly all the communications
are based on the proximity to these three
important streets. Moreover, the prices of
lands, housing and commercial units are based
on the proximity to these three streets, it
means the closer they are to these three
streets, the greater the financial value.

The results of using the Holdern model have
shown that 56% of the city growth between
years 1380-1395 was related to population
growth and the remaining 44% was related to
the horizontal and spiral growth of the city,
which resulted in a decrease in gross
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Al
A2
A3
A4
A5
A6
A7
A8
A9
A10
Al
A12
A13
Al4
A15
A16
A17
A18
A19
A 20
w

X1
0.13288
0.18482
0.17757
0.19086

0.1667
0.41433
0.11838
0.2428
0.16066
0.17516
0.19207
0.29233
0.17757
0.27542
0.23797
0.24159
0.23555
0.24763
0.23676
0.18361

0.28

X2
0.06413
0.26665
0.23965
0.20815
0.24415
0.29028
0.11476
0.23402
0.18789
0.18227
0.16989
0.28803

017777
0.30603
0.2194
0.2284
0.22277
0.21715
0.23402
0.23402
0.24
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X3
0.223
0.34844
0.20906
0.24337
0.22407
0.32485
0.12115
0.15117
0.12222
0.15867
0.16082
0.28625
0.18226
0.27982
0.16939
0.16618
0.18976
0.22193
0.22836
0.28197
0.27

X4
0.16084
0.25896
0.26604
0.24884
0.23873
0.31864
0.15376
0.22052

0.1578
0.21445
0.20636
0.25188
0.13656
0.26199
0.20838
0.21445
0.20029
0.21749
0.20029
0.24986

0.19

X5
0.09236
0.20423

0.16112
0.21962
0.23296
0.35509
0.11392
0.21244
0.20217

0.2032
0.20628
0.32943

0.17241
0.31506
0.21962
0.22886
0.21654
0.20115
0.21552
0.20115

0.26
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X6
0.20931
0.22533
0.21785
0.22319
0.20717
0.22533
0.15378
0.16446
0.11533
0.16659
0.17087
0.29474
0.21358
0.33426
0.22106
0.21038
0.20931
0.22853
0.21999
0.33426

0.23

X7
0.23976
0.32728
0.26803
0.26985
0.26347
0.37195

0.1486
0.17868
0.14495
0.14404
0.13401
0.29629
0.18871

0.2188
0.17504
0.19965
0.18233
0.17686
0.17139
0.18324

0.28

X8
0.33288
0.21686
0.28951
0.27649
0.29818
0.22336
0.17023
0.28951
0.11494
0.12036
0.12253
0.17782
0.16807

0.2277
0.23963
0.16373
0.17349
0.23421
0.23421

0.2277

0.27
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X1 X2 X3 X4 X5 X6 X7 X8
Al | 0.03721 | 0.01539 0.06021 0.03056 0.02401 0.04814 0.06713 @ 0.08988
A2 | 0.05175 @ 0.064 @ 0.09408 0.0492 | 0.0531 @ 0.05183 @ 0.09164 @ 0.05855
A3 | 0.04972 0.05752  0.05645 0.05055 0.04189 @ 0.05011 @ 0.07505 @ 0.07817
A4 | 0.05344 0.04995 0.06571 0.04728 | 0.0571 | 0.05133 @ 0.07556 @ 0.07465
A5 | 0.04668 0.0586 | 0.0605 @ 0.04536 0.06057 0.04765 0.07377 @ 0.08051
A6 0.11601 | 0.06967 @ 0.08771 K 0.06054 @ 0.09232 0.05183 @ 0.10415 | 0.06031
A7  0.03315 0.02754 0.03271 0.02921  0.02962 0.03537 0.04161 | 0.04596
A8 | 0.06798 0.05617 H 0.04082 0.0419 | 0.05523 @ 0.03783 ' 0.05003 @ 0.07817
A9  0.04498 0.04509 0.033 | 0.02998 0.05257 0.02653 @ 0.04059 0.03103
A10  0.04904 0.04374 0.04284 0.04075 0.05283 0.03832  0.04033 @ 0.0325
All | 0.05378 @ 0.04077 @ 0.04342 0.03921 0.05363 @ 0.0393 | 0.03752 ' 0.03308
Al2 | 0.08185 | 0.06913 | 0.07729 @ 0.04786 0.08565 0.06779 0.08296 | 0.04801
A13 | 0.04972  0.04266 0.04921 0.02595 0.04483 0.04912 0.05284 0.04538
Al4 | 0.07712 | 0.07345 @ 0.07555 | 0.04978 0.08192 @ 0.07688 | 0.06126 & 0.06148
Al5 | 0.06663  0.05266 0.04574 0.03959 0.0571 | 0.05084 0.04901 @ 0.0647
A16 | 0.06765 | 0.05482 @ 0.04487 | 0.04075 0.0595 | 0.04839 @ 0.0559 | 0.04421
Al7  0.06596 0.05347 0.05124 0.03805 0.0563 @ 0.04814 0.05105 0.04684
A18 | 0.06934 = 0.05212 H 0.05992 | 0.04132 = 0.0523 | 0.05256 @ 0.04952 @ 0.06324
A19 | 0.06629 0.05617 0.06166 0.03805 0.05603 0.0506 = 0.04799 0.06324

A20  0.05141 0.05617 @ 0.07613 | 0.04747 @ 0.0523 @ 0.07688 @ 0.05131 | 0.06148
(PorY (uBa,K) :isle
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Al
A2
A3
A4
A5
A6
A7
A8
A9
A10
All
A12
Al13
Al4
Al5
Al6
Al7
Al18
Al19
A20

el
0.3725
0.5141
0.4594
0.475
0.4736
0.6425
0.2752
0.4281
0.3038
0.3404
0.3407
0.5605
0.3597
0.5574
0.4263
0.4161
0.411
0.4403
0.44
0.4731
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