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The performance of small cities in connecting the residential system for
ordering the urban network requires efficiency and desirability in the physical-
spatial structure of these cities. Of course, due to some unbalanced urban-
regional policies over time, a change in the physical structure of these cities can
be seen, which has resulted in the functional inefficiency of small cities. These
structural changes are different among the new small towns of Golestan
province due to the physical-spatial location. This article aimed to explain and
analyze the physical-spatial structure of new small towns in the urban network
of Golestan province. This research is descriptive-analytical in nature and
practical in terms of purpose. Data was collected by survey library method and
based on questionnaires and interviews. The statistical population was city
managers, citizens, and villagers, and the sample population included all 14
Keywords: mayors and 28 city council members, 379 citizens, and 74 villagers. The findings
urban network regularity, | of the research showed that the northern plains area had a Kendall coefficient
physical-spatial structure, | (0.588) and Kruskal Wallis rank average (193.95) and villagers had a Kendall

new small towns, coefficient (0.585) and the average ranking of Kruskal Wallis (39.87). The results
Golestan province. also revealed that the southern mountainous region had the most changes in
terms of city managers with the Kendall coefficient (0.702) and the average
ranking of Kruskal Wallis (24.50) in physical-spatial, while the middle plain
region had a moderate trend in the changes of physical-spatial structure. It can
be concluded that despite being located in the same geographical area, the
three districts experienced different physical-spatial structures in the urban
network arrangement, according to local and regional requirements.
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1. Introduction

One of the structural features of the
settlement system of developing countries
is the inappropriateness of the spatial
arrangement between their settlement
networks. In Iran, the establishment of
small towns is one of the most important
measures that is carried out through the
implementation of the policy of promoting
large villages that are prone to becoming
cities, with the aim of improving the
residential network, providing better
services and improving the quality of life in
rural areas (Ziyari and Ramzanzadeh, 2013:
18). In line with this policy, from 1997, when
Golestan province was separated from
Mazandaran, until 2016, 14 rural areas were
upgraded to cities. Although it was
expected that by turning these villages
into  cities, their = physical-spatial
dimensions would change and the
hierarchical system of the urban network
of the province would become more
orderly, according to the location of the
mentioned cities in different regions of the
province, it seems that they do not have a
balanced distribution. Therefore, the main
question of the research can be stated as
follows: Considering the location of the
new small cities of Golestan province in
the three regions (northern plain; middle
plain; and south mountain), to what extent
have their physical-spatial dimensions
changed and affected the spatial
arrangement of the province’s urban
network?

2. Methodology

The current research is applied and
descriptive-analytical in terms of purpose
and nature and follows the positivist
approach. Data collection was carried out
using a researcher-made questionnaire,
interviews, and field observations. The

current study was based on the views of
three groups of stakeholders who were
directly related to the developments of the
studied cities. Therefore, the statistical
population included three groups of
people:  urban  households, urban
managers, and villagers. According to
Cochran's formula, the sample number
was 379 urban households, 42 wurban
managers, and 74 villagers, which were
selected by simple random sampling. To
analyze the data, apart from descriptive
indices, four models were used, namely
Nearest Neighbor, Rank-size (Zipf model),
Urban sprawl model (Heldren model), and
Place Coefficient. In addition, for
evaluation and inferential analysis,
Klomogrov-Smirnov, Kendall coefficient,
and Kruskal-Wallis tests were used with
the help of the SPSS software.

3. Findings

The role of the establishment of new cities
to be a part of the urban network of the
province was investigated from two points
of view, emphasizing the differences in
physical-spatial dimensions:

From an external system point of view,
the regularity of the urban network of
locating new cities according to the
closest proximity model showed that the
Rn index increased from 0.678 to 1.02
during the period (1996-2016) in the entire
province, indicating its relative regularity.
However, the amount of changes in this
index is different in the three regions.
Examining the changes in the urban
hierarchy according to the rank-size
model (Zipf model) showed that despite
the doubling of the number of cities, the
ratio of the population of the first city to
the last city has increased from 28 times to
141. Therefore, their spatial arrangement
has not only been adjusted but has led to
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the concentration of the population in big
cities.

In the second view, intra-system
regularity through the assessment of
intra-system spatial regularity based on
the Heldren model showed that the rate of
population growth over two decades
(1996-2016) in the northern plain region
(1.69%) and the physical growth of cities
(33%) in comparison with population
growth (0.95 percent) and physical growth
(0.21 percent) of the middle plain has
contributed more and has led to the
physical development of its cities. But
these changes in the southern
mountainous region are far less than the
above two regions. As a result, the
horizontal expansion of the cities in the
northern region is due to the cheap price
of land and the previous (nomadic) living
pattern of the residents of this region, and
the vertical expansion of the cities in the
middle and mountainous plains of the
south is due to the high value of the
surrounding agricultural land and the high
number of multi-story buildings.

The comparison of the views of the
sample community regarding the
physical-spatial changes of the cities in
the three regions based on the Kendall test
from the point of view of "city managers"
showed that the most changes were in the
mountainous area with a ratio of 14.743
and Kendall's coefficient was 0.720.
However, from the point of view of "city
dwellers", the northern region has had
more changes than other regions with a
statistic of 251.045 and a Kendall
coefficient of 0.588. Measuring the impact
of the physical changes of the cities on the
spatial flows of the surrounding villages
according to the opinion of "villagers" in
the northern plains area with Kendall
values of 0.585 and the test statistic of
47.549 is more than the other two areas.

Examining the differences in physical-
spatial dimensions of cities and their
ranking according to the Kruskal-Wallis
test indicates their great difference. From
the point of view of "urban managers", the
mountain district ranks first with an
average of 24.50, but from the point of
view of the citizens and villagers of the
northern district, it ranks first with an
average of 193.95.

4. Conclusion

The analysis of the physical structure of
small cities in the three geographical areas
of Golestan province was done from two
external and internal systemic
perspectives. In the first perspective,
extra-systemic regularity through the
analysis of the location of small cities using
the closest proximity model (RN index)
showed that their location in the northern
plains has reduced the distance of access
to each other, and as a result, has let to a
relatively more balanced and orderly
distribution of special regularity of the
urban network, with the difference that
the urban network in the middle area is
denser than the northern area.

This is while the establishment of a
small town in the southern mountainous
region has not been able to play an
effective  role in improving and
regularizing the network. The evaluation
based on the rank-size rule showed that
despite the relative increase in the
population of 14 new cities, they have not
been able to play a positive role in
attracting and loading the population and
establishing their spatial hierarchical
balance. This shows the weakness of the
new small towns in comparison with the
population density and the rapid growth of
the large and medium cities of the
province. In the second view, the
evaluation of spatial regularity within the
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system based on Heldren's model showed
that the rate of population growth over
two decades (1996-2016) in the northern
plain region was superior to the physical
growth of cities and had a greater
contribution = compared to  similar
indicators in the middle plains. These
changes in the southern mountainous
region are far less than the above two
regions. The compactness of the physical
structure of small cities located in the
middle and mountainous plains of the
south should be considered as the high
value of agricultural land around them and
the implementation of strict land use
change policies, which has inevitably led to
a change in the architectural pattern and
the construction of multi-story buildings
and the vertical expansion of cities.
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