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Abstract

Different period remote sensing images of three years in 2000, 2010 and 2019 were selected as 
the data source, and the cost weighted distance model and urban-rural potential index were used to 
express the spatial connection. Besides, urban-rural expansion intensity index and urban-rural 
expansion speed index were also used to analyze urban and rural spatial structure of Shiyang River 
Basin. GIS technology combined with road grade and length was used to calculate the shortest time 
distance between urban and rural nods. Spatial association and interaction between urban and rural 
systems were analyzed through the time and distance, and the spatial structure changes and influential 
patterns of the Shiyang River Basin were discussed. The results showed that: (1) the urban-rural spatial 
expansion was dominated by central cities, the small towns had cluster distribution while the large 
towns were scattering. The urban-rural spatial structure system showed Jinchang, Wuwei city were 
the axis points, and Yongchang, GuLang, Minqin and Tianzhu are the axis line, which formed point-
axis structure and the “F” layout. (2) The pattern of city-county-town showed network development 
patterns, which indicated the influence of administration privilege to the spatial structure of urban-rural 
system. The key connection between the urban and rural area was road network but the administrative 
association was the dominated factor, especially inside of the whole river basin. (3) The administrative 
contact was much more than economic contact, management contact and information exchanges.  
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Introduction

As the indicator in the state of regional development, 
the urban-rural spatial structure is the function of 
the regional development, and the spatial clustering 
scale and form made by the socio-economic objects’ 
spatial interaction [1, 2], so it is of great significance 
to study the spatial interaction of urban-rural system 
for the urban-rural planning and the sustainable 
development. Urban-rural spatial structure pattern and 
their interaction determines the efficient use of natural 
resources and the sustainable development of social 
economy [3, 4].

As a social, economic and physical entity, city has 
the attractive and radiological function to the small city 
and towns which are located in its surroundings. The 
influential range of the city, namely the attraction of 
the city, refers to a region in which the attractive and 
radiological function of a city to its surrounding area 
play a dominant role in social economic ties, with a 
series of hierarchical nested, interlaced, excessive, 
competitive and varied characteristics [5-7]. The 
influential range of the town is an important indicator 
to judge the intensity of competition and the regional 
function, and it is also an important field in the research 
of urban spatial structure currently. At present, defining 
influential pattern of the city mainly has two kinds of 
method, including empirical and theoretical method 
[8-10]. Empirical method often collects data about 
personal, material, capital, information exchanges 
through actual investigation in different areas and cities, 
and then compare to associations and exchanges in all 
aspects of the regions and cities. The connection among 
different cities or towns are determined by connected 
frequency degree and exchange number [11, 12].  
Finally, according to the connected frequency degree 
between small region and urban, the influence area 
is divided different sections, which is called the 
cities’ influential and attractive range. However, using 
empirical method to divide attraction scope of the 
city needs to collect and select representative, high 
accuracy, easy to statistics and easily comparable 
indexes, which base on a large amount of statistical data 
[13]. At present, theoretical method is the main method 
of the influence between cities and urban-rural system, 
it is mainly based on the theory of spatial interaction, 
and the influence of the city on the surrounding  
area is proportional to the size of the city and inversely 
proportional to the distance to the city [14]. For  
example, breaking point model, field strength model 
and voronoi graph model are the primary models in the 
field. 

At present, studies on the spatial structure and 
inter-connection turn to the dynamic analysis from 
the static description, and from qualitative speculation 
of spatial connection theories to large application of 
quantitative model. For the first time in 1942, G.K. Zipf 
[15] brought in the law of universal gravitation into the 
city system to analyze the urban spatial interaction, to 
have founded the theoretical basis for the urban-rural 
spatial interaction. From then on, the foundation of 
growth pole, spatial interaction theory, spatial diffusion 
theory and spatial connection model provided abundant 
theoretical basis for the study of spatial urban-rural 
interaction. The present study on spatial structure of 
the urban-rural system and influence pattern mainly 
includes the evolution of the urban-rural spatial 
structure, the formation of the spatial urban-rural 
system, the spatial organizing structure [16]. Since the 
1990s, some scholars have greatly achieved on the study 
and illustration of urban and rural system theory, and 
some others analyze metropolitan circle through direct 
surveys about many social and economic association 
flow and the spatial reset of the related connecting 
strength as well as the economic spatial function of the 
city agglomerations with the model of measurement. 
The interrelationship of cities is indicated mainly by 
the urban flow model or the spatial urban interaction 
strength model. 

However, the urban flow only reflects the outreach 
connection degree of the city itself, and the spatial 
strength of urban only reflects spatial influence degree 
between cities, the single evaluation cannot explain all 
the different degree of cities’ connection [17]. Besides, 
most models now available haven’t involved the 
influence of the natural condition of the inner city and 
the spatial connection [18].

This paper tries to analyze the spatial connective 
strength of urban-rural systems in Shiyang River 
Basin in arid China base on spatial interaction 
strength model and the urban-rural expansion index. 
The result can give making-decision support on the 
urban-rural sustainable development at the basin scale  
and the scientific reference on urban-rural development 
planning and managements. The objectives of the  
study are: (1) understand the spatial connection between 
the cities and small towns in arid inland at basin  
scale; (2) describe the spatial structure of urban-rural 
systems in arid inland, and (3) explore the spatial 
influence pattern among the cities, towns and rural 
system. 

The spatial structure and system formed a three-level management network pattern that was  
“city-county-small town” in Shiyang River Basin.
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Material and Methods

Study Area

The Shiyang River Basin (101°22´-104°16´E and 
36°29´-39°27´N) is one of the three inland river basins 
in the Hexi corridor, lying in the east of the corridor, 
Gansu Province in northwestern China. The basin 
occupies an area of 4.16 ×104 km2 and includes seven 
counties [19,20]. The basin is located in continental 
temperate zone with arid climate and variable 
topography. The annual precipitation is 100-600 mm, 
whereas the annual pan evaporation is 700-2,600 mm. 
The Shiyang River originates from the Qilian Mountain 
with eight tributaries, which are mainly fed by rainfall, 
snowmelt and glacier melt in the Qilian Mountain. The 
total water resource is 16.61×108 m3,of which surface 
runoff is about 15.61×108 m3 and groundwater is 
1.00×108 m3. The terrain of basin is high in south and 
low in north, and tilt from the southwest to northeast. 
Influenced by the climate, ecohydrology, landscape and 
other natural conditions, the soil and vegetation types 
of the basin form an obvious vertical spectrum of soil-
vegetation [21]. 

Data Sources and Processing

Landsat TM/ETM/OLI images in May, 2000, July, 
2010 and May, 2019 were obtained from http://www.
gscloud.cn/. All the pre-processed (e.g., geo-referenced, 
rectified and cropped pertaining) images were used to 
extract the urban and rural boundaries, the urban-rural 
system points, and a part of roads and streams. In the 
processing of extraction, Google Earth images were used 
to modify the boundary because of its higher resolution. 
The rural roads were obtained from topographic map 
(1:50,000) and Google Earth images. The data of 
main roads were got from digitization maps referred 
to diagram of China Highway and Urban-rural Public 
Road Chart Collection pressed by The Map Press of 
Shandong Province in 2018, which was 1:500,000 scale 
data of the streets network of West Gansu province. The 
data were converted to .shp format by Global Mapper 
procedures [22]. The economic, population, market 
and investment statistics data in 2000, 2010 and 2019 
were acquired from Management Bureau of the Shiyang 
River Basin and statistical yearbook of Wuwei city 
which were the official publication of the authoritative 
data. The statistical data were used to calculate the 
potential index of urban-rural systems, and analyze 
urban-rural potential radiation. 

The Urban-Rural Spatial Interaction Analysis

The physical concept was brought into the research 
to understand the urban-rural spatial structure, the 
influence scope of one city to another city or town was 
seen force field and the influence power. The formula is 
as follows:
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In the formula (1), Fik is the field strength 
between city/town i and the city or town k, and Zi is 
comprehensive scale value of the city i, Dik is the 
distance from city i to city k.

The model emphasizes the city’s influence and 
radiation to the surroundings according to the inverse 
distance attenuation [23, 24]. In the model, the influence 
from urban-rural area on each point in the area didn’t 
simply reduce with the spatial straight-line distance, 
but along the directions and routes of the minimum 
resistance. The points may receive different radiation 
because of the different resistance. In order to reflect 
the different resistance, the cost weighted distance was 
used to concept the factual distance and instead of the 
Dik in the Formula (1) and improved the theory of field 
strength model [25]. To calculate the cost weighted 
distance, the resistance aspect of Shiyang River Basin 
needs to be determined. In this paper, the resistance 
was calculated by the following formula:

                         (2)

In formula (2), Ck is the collected cost weighted 
resistance; while Ajk is the resistance value of the j 
resistance factor on the point k; and Wj is the weight of 
resistance j, while n is the total sum of the factors.

The condition of topography and the transportation 
are the main factors that influence on the urban-rural 
radiation [26], so slope and road access degree were 
selected as the resistance factors that affect the urban-
rural distribution. Firstly, the resistance value of slope 
can be calculated from digital elevation model (DEM) 
data using Three-Dimension Analysis in ArcGIS 
platform, and the results were reclassified ten levels 
according to the contribution of different grades to 
radiological barriers (Table 1). Secondly, the accessibility 
degree of road was measured by the minimum 
distance from each point to the main urban-rural road,  
the nearer to the road, the higher the accessibility degree 
(Table 1). To analyze different effects of different-level 
roads to the accessibility degree, the distance function 
of ArcGIS spatial analysis model was used to calculate 
the shortest straight-line distance between any point 
in the area to the neighbor railway, highway, national 
road and the provincial roads (Fig.1), which was used to 
express the transport accessibility degree, and then the 
resistance value was calculated [27]. Thirdly, the cost 
weighted distance in ArcGIS platform can be used to 
calculate the cost weighted distance between each point 
in a county to every urban-rural center, which was the 
Dik value. The influence range from town to road was 
calculated according to the amount of distribution of 
each town and road using the cost allocation model of 
ArcGIS10.2 (Fig. 2).
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The Urban and Rural Potential Index

The city scale is mainly reflected by indexes such 
as area, population, economic level etc. These indexes 
only reflect a city’s development from the superficial 
phenomenon, and can’t fully and truly measure  
a city’s developing potential. A steady developing 
town and rural environment can promote employment 
and supply available products and service. Besides, 
a town or rural can not only keep its own sustainable 
development, but also drive others make a good 
progress in development. In order to roundly express 
the development of town and rural, we brought in 
potential index to replace the “Zi” that symbolizes the 
city’s integrated scale in Formula (1). The town and 
rural potential was conveyed by some factors such as 
comprehensive economic, job employment, investment, 
population, medical conditions, municipal facilities and 
sustainable development. Comprehensive economic 
was an elementary feature of the urban-rural system, 
which contained some indexes such as Gross Domestic 
Product (GDP) and the third industry value to reflect 
the superficial economic development degree. However, 

the economic developing situation cannot be easily 
measured only by comprehensive economic, so the job 
employment and the market factors are brought in to 
measure the economic development. At the same time, 
as an important support and indication for the economic 
development of an area, the factor of the investment 
was also used in the index system. In addition, the 
population was seen an important measurable index 
for the whole economic development level, and the 
medical service and the municipal construction were 
the guarantee for the current situation and the future 
urban and rural potential. So the study also brings in 
some indexes such as the non-agricultural population, 
the amount of the beds in the hospitals and the areas 
of the municipal construction were also used to reflect 
the Zi. At last, 23 indexes were adopted to convey the 
urban and rural future developing potential in Table 2. 
The indexes are standardized variance and unified the 
order of magnitude. Then urban-rural potential index is 
calculated by weighting the equal value of twenty-three 
indexes. After getting the urban and rural potential 
index, the method of spline interpolation in ArcGIS 
platform was used to convert the potential index into 
grid chart (Fig. 3). According to the maximum value of 

Table 1. Categories of cost value from slope and road distance.

Slope (%) Cost Value Distance (km) Slope (%) Cost Value Distance (km)

0-5 1 0-0.2 25-30 6 2-2.5

5-10 2 0.2-0.5 30-35 7 2.5-3.0

10-15 3 0.5-1 35-40 8 3.0-3.5

15-20 4 1-1.5 40-45 9 3.5-4.0

20-25 5 1.5-2 >45 10 >4.0

Fig. 1. Radiation intensity of each city and main road of the study 
area. Calculated the radiation of cities and main road, and then 
overlaid them together to get the figure. 

Fig. 2. Cities and roads influence scope. We calculated through 
cost allocation model in ArcGIS using each city and road, 
divided into several areas.
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index and the distance between urban-rural point and 
influence scope of city and road, the urban and rural 
potential influence scope is determined (Fig. 4).

 
The Urban and Rural Expansion 

Intensity Index 

As an expansion intensity index, Iur is used to 
analyze and describe the expansion degree of all 
kinds of the urban-rural area, and to compare the 
strength, intensity, and the change trend of all kinds of  
city’s built-up area [28]. The formula is showed as 
follows:

                       (3)

In Formula (3), ΔUi is the amount of the urban-rural 
expansion during a certain period of time; Δt is the time 
span of a certain period of time; TLA is the total area of 
the study target.

The Urban and Rural Expansion 
Rate Index 

In recent years, with the rapid development of the 
socio-economic in the Shiyang River Basin, the urban 
and rural are developing fast, which objectively make 
great influence to the change of the spatial structure 
and developing model of the inner basin. The urban 
and rural expansion rate index is used to express the 
development and expanding speed inner basin [29]. The 
formula is as follows:

                 (4)

In Formula (4), UAi+n represents the built-up area of 
urban-rural in the year i+n, UAi is the built-up area of 
urban-rural in the year i, and n is the time, taking year 
as the unit.

The calculation above gets the intensity and the 
speed index of the urban-rural expansion during 
different time through the Microsoft Excel.

Table 2 Indicator system of potential index.

Measurement Specific Indexes

Comprehensive 
Economic

Gross domestic product, the gross product of the first industry, the gross product of the second industry, 
the gross product of the third industry

Employment The amount of the employees, the average salary of the staffs, and the employment service agencies 
amount

Market The size, the developing race , the area of the market

Investment The investment for the fixed assets, the foreign investment contracted, the actual foreign investment 
amount

Population Residents, non-farmers, the birth-rate, the natural rate of population growth

Medical Affairs The amount of the hospitals, the amount of the doctors , the amount of the beds

Municipal Construction The penetration rate of the gas, the total area of built-up, the area of the municipal building

Fig. 3. Potential index distribution of each town. Fig. 4. Potential influence scope of urban-rural system. 
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Results 

The Urban-Rural Spatial Connection and Interaction 
in Shiyang River Basin

In Shiyang River Basin, the roads between the 
urban and rural district are connected by different 

levels. For the different combination of the different-
leveled roads, the travel distance has very different in 
actual transport capacity. Therefore, the actual affection 
to people’s travel is the time distance. In this paper,  
the actual travel time, that is the time distance, is 
used to measure the distance between the urban and 
rural area. The difference of the time distance and the 
spatial feature are used to analyze the spatial influence  
and inter-effects of the urban and rural area in the 
Shiyang River Basin. In the environment of ArcGIS, 
the road data group is built and the road system is 
generated, and all of the urban-rural points are mapped 
onto the road system points, on the system the shortest 
time distance calculated based on the analysis of  
the points between the urban-rural roads combination. 
In the process of the calculation of the urban and the 
rural gravitation, every urban-rural point is not only 
the start point but also the end point. The shortest 
time distance between urban and rural was calculated 
according to the different road level and different  
speed (highway: 100 km/h; national road: 70 km/h; 
provincial road: 50 km/h; township road: 30 km/h).  
The shortest time distance lines between urban and 
rural were determined (Fig. 5). The shortest time 
distance matrix among each urban is showed as  
Table 3.

The calculation shows that the difference is great of 
the urban and rural spatial connection in the Shiyang 
River Basin. The transport hub of the basin is mainly 
along the Liangzhou District and Jinchuan District, from 
those two places to other urban points have the most 
mature road system. The shortest time distance from 
Liangzhou District to Jinchuan District is 3.19 hours, 
while 3.08 hours to Minqin county.The shortest time 
distance is form Liangzhou District to Gulang county, 
which only 2.16 hours to the central, compared with 
the shortest time distance is 5.32 hours from Jinchuan 
District to Gulang county, which is the maximum. 
The minimum is only 1.84 hours which is from 
Jinchuan District to Yongchang county. For the location 
advantages in the basin, all central urban connection to 
the outside of basin is more intensive than inside of it. 
According to boundary of the administration, each city 
or town forms a closed system. The connection between 
the urban and rural district is mainly the transport 
systems, while the inner connection of each city or 

Table 3. The shortest time distance matrix among each town (Unit: hour).

Yongchang Su’nan Jinchuan Liangzhou Minqin Gulang

Yongchang 0 1.945 1.849 2.503 4.716 4.664

Su’nan 1.945 0 3.398 3.306 6.027 5.468

Jinchuan 1.849 3.398 0 3.192 3.49 5.324

Liangzhou 2.503 3.306 3.192 0 3.087 2.167

Minqin 4.716 6.027 3.49 3.087 0 5.219

Gulang 4.664 5.468 5.324 2.167 5.219 0

Fig. 5. The shortest time distance of urban-rural system. a) The 
shortest time distance between cities and towns and b) The 
shortest time distance between villages.
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town is mainly the administrative network. From urban 
area to the rural area is connected through the highway, 
the national road, the provincial road and the township 
road.

The Urban-Rural Spatial 
Influent Network

With the help of ArcGIS10.4, six major city 
centers (the location point of government) are taken 
as the starting point to calculate the shortest linear 
distance among each town (Fig. 6) in order to analyze 
interrelationship and influent degree between the major 
towns. It was found that there are great differences in 
distance between large towns inside of the Shiyang 
River Basin. Among each town, there is a nearest 
distance from Jinchuan District to Minqin county, with 
the linear distance of 35.69 km. Also there is a farthest 
distance from Sunan to Minqin county, with the distance 
of 142.32 km. And the distance from the farthest to the 
nearest counties is as much as four times, the average 
linear distance between major towns also reached  
82.58 km. The spatial distance between the towns in 
Shiyang River Basin is much farther, especially in major 
cities and towns. The spatial influence network has not 
yet formed because of geographical isolation, the spatial 
extent of mutual communication and influence are 
limited.

 
The Feature Analysis 

of the Spatial Structure 

Through the study, it is found that there is a special 
regional spatial structure in the Shiyang River Basin, 
which forms the distinctive and complete geographical 
units, and with the spatial pattern of “Small town, 
Multiple Center”. Through the urban and rural 

interaction and the spatial distribution of the radiation 
intensity, it is found that the strongly spatial connected 
with each town in the basin mainly distributes around 
the national road G312 and along the line highway 
G30. The structure extends from Jinchuan District, 
Liangzhou District, Gulang county to Tianzhu county, 
which is shown by the main spatial combination  
of two-level “City-Town” influent region. Therefore, 
the spatial structure of urban-rural system inside of the 
basin is expressed as the structure of Point-Axis and 
shape of the “F” layout. Jinchang and Wuwei District as 
the axis point, while Yongchang county, Gulang county, 
Minqin county and Tianzhu county as its axis line  
(Fig. 7). Meanwhile, under the drive of administrative 
force of “Central City-County-Town”, the structure 
appears the trend of the network-like development. The 
features of urban-rural structure in the basin appear as 
follows: (1) The regional level system of “Point-Axis” 
structure is composed of railway, highway, and national 
road and town points along these transport lines. This 
axis penetrates the whole basin from northwest to 
southeast and it is the mainly developed region, and 
accounts for 85% of towns and more than 90% of 
population. (2) The small-unit structure of the network 
system inside of the basin forms the axis points which 
contain small county and town. This kind of small unit 
structure makes the economic system by themselves, 
and it is closed comparatively. (3) The urban and rural 
development appears the characteristics of clustering 
towards Wuwei and Minqin county, the two pieces of 
main oasis which are also the important connection 
inside of the basin with the “Town-Water Resources- 
Oasis”.

 

Fig. 6. The shortest linear distance among each town. Fig. 7. Spatial structure of urban-rural system in Shiyang River 
Basin. The image display axis line and axis points (using circle 
to express, bigger circle is the high level city and smaller circle 
is the low level town).
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Discussion

The Influence Mode Analysis of the Urban 
and Rural System

In the homogeneous condition of area, the edge 
of the urban-rural influent region appears as an Arc 
shape. However, with the influence of the topography 
and transport, the regions are of irregular shape and 
tend to expand to the direction of the low resistance. 
The different town-influenced regions are overlapped 
to form a different hierarchy system, and the high 
level influenced regions contain those of low level. 
According this rule, Shiyang River Basin can be divided 
into seven influenced area three different influenced 
levels. The first-level have two influenced areas which 
contain Minqin county and Jinchuan District. It has the 
largest area of 17,900 km2 and account for 43.03% of 
the whole area of the basin, and mainly influences by 
the road network, administration and the geographic 
characteristics. The secondary level influenced region 
has three influenced areas which contain Liangzhou 
District, Yongchang county and Su’nan county, and 
own an area of 19,800 km2, account for 47.43% of 
the whole area of the basin. Liangzhou District is the 
center that connects other influenced areas. The third 
level influenced region contain most of the middle 
and south part of the two counties called Gulang 
county and Tianzhu County, occupy the total area of  
3900 km2,and account for 9.54% of the total area of 
the basin. In Shiyang River Basin, the agricultural 
ecological environment is quite weak and developing 
slowly, so it cannot enough support the urban-rural 
development of oasis, although its irrigated agriculture 
is quite advanced, what’s more, all towns have mostly 
the same developing mode with the oasis and many 
small towns developing by themselves and much 
separately. After the survey in Shiyang River Basin, 
the level of urban and rural economic systems is very 
low and with a single economic structure. Towns 
communicate a little with the others of the same county, 
but little with the outer world in cultural background, 
economy and information. The urban-rural system has 
formed the conservative local culture for a long time.

The Pattern Analysis of the Urban-Rural 
Expansion

The urban-rural expansion intense index and rate 
index are used to analyze the change of the urban-
rural system in recent years of Shiyang River Basin. 
The results show that the average intensity indexes in 
two periods from 2000 to 2005 and 2006 to 2010 are 
respectively 3.38 and 3.85.The county/county-level city 
has respectively the expansion intensity of 4.11 and 4.91, 
while the sub-level city or towns’ are respectively 3.04 
and 3.30. Through different periods of time, the central 
city is higher than the sub-level city and the urban-
rural spatial expansion mainly take on the central city.  

The average expansion rate in the different time  
(2000-2010 and 2010-2019) is respectively 22.24 hm2/a
and 25.61 hm2/a, while the sub-level cities are 
respectively 16.09 hm2/a and 21.11 hm2/a. The central 
cities’ expansion rate is obviously higher than the sub-
level cities. During the years from 2000 to 2010, the 
area of the urban-rural built-up land has increased 
about 5.42% of the basin, and the expanded region 
mainly happened in Liangzhou District and Minqin 
county. Other place expanded a little. The area of 
high urban-rural spatial expansion rate is centered by 
the towns which have high urban-rural potential index 
such as Liangzhou District and Jinchuan District. The 
further from the central point, the lower the urban-rural 
expansion rate. Besides, in the process of the urban 
spatial expansion especially obvious in center city in 
Shiyang River Basin, the expanded characteristics obey 
the pattern “small aggregates, large dispersion”, the 
gaps of cities and towns are becoming smaller and the 
space of urban land tends to be scattered.

The Reason Analysis on Spatial Structure 
of the Urban-Rural System 

The urban-rural system of Shiyang River Basin 
appears to the characteristics of “small aggregates, large 
dispersion” in the 21st century. Small aggregates mean 
the small towns and villages are becoming together and 
aggregated from 2000 to 2010. There are several main 
reasons for this phenomenon, firstly, many roads and 
small commodity markets as well as farmer’s market 
are built and repaired by the local government in the 
central area of the towns, which not only facilitate the 
daily life of the people and their production, but also 
make them move to near or central towns from the 
more distant villages. These can help them improve 
not only life quality but also time and cost savings 
of lives and production in their daily life. Secondly, 
the social investments are assimilated and education 
facilities such as elementary schools and kindergartens 
are built mainly by government, especially in remote 
mountainous areas, rural children and parents are 
moving to central area of the towns, where their 
children will receive a better education. Besides, due to 
the much more dispersed residences in poor mountains, 
under the guidance of government, most farmers move 
from a flatter and closer terrain to the villages and 
towns, so as to improve the support and management 
efficiencies of government. Large dispersion means the 
small towns and villages are becoming scattering and 
dispersed from 2000 to 2010. There are several main 
reasons for this phenomenon.

Conclusions

Based on the theory of the spatial interaction, 
the concept of the cost-weighted distance and the 
urban-rural potential indexes are used to analyze the 
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influent range and interaction between the cities and 
towns, which obviously reflects the spatial structure, 
connection and combination feature of the urban-rural 
area. The results showed that the spatial connection 
between urban and the rural was different in Shiyang 
River Basin. Liangzhou District and Jinchuan District 
was the central region and it was centered by the county 
with more interactive chances. The connection between 
urban and rural mainly depended on the transport 
systems, while the inner connection of each city or town 
mainly depended on administrative network. Urban-
rural system was connected through highway, national 
road, provincial road and the township road. However, 
the connection of the technology, the information, the 
management is not enough, while the economic and 
information exchange is also very weak in the inner 
connection. The spatial structure of urban-rural system 
inside of the basin is expressed as the structure of 
Point-Axis and shape of the “F” layout. Jinchang and 
Liangzhou District as the axis point, while Yongchang 
county, Gulang county, Minqin county and Tianzhu 
county as its axis line.
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