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ABSTRACT 

Introduction: Over the past few decades, we have witnessed changes in urban and rural relations in such 
a way that these relations have changed from a location-oriented state to a network caused by various 
types of spatial flows, including the flow of people, goods, services, and capital. These flows have caused 
the formation of links between the city and the village and created a flow network between points and 
nodes.   
Objectives: Purpose of the research: present research is descriptive-analytical according to the nature of 
the problem and the subject under investigation. The purpose of the current research is to analyze the role 
of spatial flows in Zanjan city according to the drivers detected by Porter's method.  
Methodology: NodX software was used to calculate  flow formula and  GIS software was used to analyze 
and mapping projections. 
Geographical Context: The scope of the current research is Zanjan town. 
Results and Discussion: The findings show that, according to Porter's method, agricultural, horticultural 
and livestock products of Zanjan city are among the important products and potentials of Zanjan city, 
which have created the most intra- and extra-city flows at the city level. 
Conclusion: The result obtained from the research shows that Zanjan city is one of the cities whose inter-
urban and rural relations and links have been distorted by the passage of various currents, leading to the 
creation of a network of inter-urban and rural relations in a polar form towards Zanhan city. and the 
reason for that is the facilities and services of the city of Zanjan, which has attracted most of the currents 
and created a polar state. 
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Vertex In-Degree Out-Degree 
Betweenness 

Centrality 
Closeness 
Centrality 

Eigenvector 
Centrality 

Clustering 
Coefficient 

   ٠.١١١ ٠.٣٧٩ ١.٥٧١ ٠.٢٨٢ ٥ ٤ 

  ٠.٠٤ ٠.٥٦٦ ١.١٩ ١ ٢ ١٥ 

 ٠.٠٥ ٠.١٨٨ ٢.١٩ ٠.٠٤٥ ٠ ٥ 

 ٠.٣٣٣ ٠.٢٠٢ ١.٩٠٥ ٠.٠٠٩ ٠ ٣ 

 ٠.٣٣٣ ٠.١٥٢ ٢.٣٨١ ٠.٠٠٢ ٠ ٣ 

 ٠ ٠.٠٧ ٢.٥٢٤ ٠ ٠ ١ 

  ٠.٣٣٣ ٠.٢١٧ ١.٩٠٥ ٠.٠٠٩ ٣ ٠ 

  ٠.١٦٧ ٠.٢١٨ ١.٨١ ٠.٠٨٧ ٤ ٠ 

 ٠ ٠.٠٨١ ٢.٦٦٧ ٠.٠٠٢ ٠ ٢ 

  ٠.١٦٧ ٠.٢١٨ ١.٨١ ٠.٠٨٧ ٤ ٠ 

  ٠.٣٣٣ ٠.٢١ ١.٩٠٥ ٠.٠١٢ ٣ ٠ 

 ٠ ٠.١٠٥ ٢.١٤٣ ٠ ١ ٠ 

 ٠.٥ ٠.١٤٢ ٢.٠٩٥ ٠ ٢ ٠ 

 ٠ ٠.١٣٩ ٢.٠٤٨ ٠.٠١٢ ٢ ٠ 

  ٠.٥ ٠.١٢٩ ٢.٠٩٥ ٠ ٢ ٠ 

 ٠.٥ ٠.١٢٩ ٢.٠٩٥ ٠ ٠ ٢ 

 ٠ ٠.١٣٩ ٢.٠٤٨ ٠.٠١٢ ٢ ٠ 

 ٠ ٠.١٣٩ ٢.٠٤٨ ٠.٠١٢ ٢ ٠ 

 ٠.٥ ٠.١٤٧ ٢.٠٩٥ ٠ ٢ ٠ 

   ٠.٥ ٠.١٤٧ ٢.٠٩٥ ٠ ٢ ٠ 

  ٠.٥ ٠.١٤٧ ٢.٠٩٥ ٠ ٢ ٠ 

  ٠.٢ ٠.٢٢٧ ١.٩٥٢ ٠.٠٢ ١ ٤ 
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 ٠.٢١٤ ٠.٢٤٩ ١.٧٦٩ ٠.٠٦٩ ٤ ٤ 
 ٠.٠٩٥ ٠.٤٩٣ ١.١٩٢ ١.٠٠٠ ٦ ١٥ 

 ٠.١٦٧ ٠.٢٧٢ ١.٦٥٤ ٠.١٠٩ ٠ ٩ 
 ٠.١٦٧ ٠.٢٧٤ ١.٧٣١ ٠.٠٨١ ٠ ١٠ 
 ٠.٣٣٣ ٠.١١٦ ٢.٠٧٧ ٠.٠٠٣ ٠ ٣ 

 ٠.١٠٠ ٠.١٦٤ ١.٧٦٩ ٠.١٨٣ ٦ ٠ 



 

 

 ٠.٢٠٠ ٠.٢١٨ ١.٩٢٣ ٠.٠٣٣ ٦ ٠ 
 ٠.١٠٠ ٠.١٣٨ ٢.٢٦٩ ٠.٠٢٢ ٠ ٦ 

 ٠.٢٠٠ ٠.١٨٢ ١.٩٦٢ ٠.٠٢٦ ٧ ٠ 
 ٠.١٥٠ ٠.١٤٦ ١.٩٢٣ ٠.١١٧ ٥ ٠ 

 ٠.٥٠٠ ٠.١٠٢ ٢.١١٥ ٠.٠٠٠ ٢ ٠ 
 ٠.٢٠٠ ٠.١٦٣ ٢.٠٠٠ ٠.٠١٤ ٥ ٠ 

 ٠.٢٥٠ ٠.١٢٥ ٢.٠٣٨ ٠.٠٠٨ ٤ ٠ 
 ٠.٢٥٠ ٠.١٢٧ ٢.٠٣٨ ٠.٠٠٦ ٤ ٠ 

 ٠.٢٥٠ ٠.١٢١ ٢.٠٣٨ ٠.٠٠٦ ٠ ٤ 
 ٠.٣٣٣ ٠.١٣٠ ٢.٠٧٧ ٠.٠٠١ ٣ ٠ 

 ٠.٣٣٣ ٠.١٣٠ ٢.٠٧٧ ٠.٠٠١ ٣ ٠ 
 ٠.٢٥٠ ٠.١٧٣ ١.٨٨٥ ٠.٠٣٧ ٥ ٠ 

 ٠.٢٠٠ ٠.١٨٥ ١.٨٤٦ ٠.٠٧٣ ٦ ٠ 

 ٠.٢٣٣ ٠.٢٠٣ ١.٨٤٦ ٠.٠٦٦ ٦ ٠ 
 ٠.١٨٩ ٠.٢٨١ ١.٦١٥ ٠.١٩٨ ٦ ٤ 

 ٠.٢٥٠ ٠.١٢٦ ١.٩٦٢ ٠.٠١٥ ٠ ٤ 
 ٠.٠٠٠ ٠.٠٤١ ٢.٦١٥ ٠.٠٠٢ ٠ ٢ 
 ٠.٠٠٠ ٠.٠٤١ ٢.٦١٥ ٠.٠٠٢ ٠ ٢ 
 ٠.١٢٥ ٠.٢٠٩ ١.٨٤٦ ٠.٠٦٠ ٠ ٨ 

 ٠.٢٥٠ ٠.١١٢ ٢.٤٦٢ ٠.٠٠٤ ٠ ٤ 
 ٠.٣٣٣ ٠.٠٨٩ ٢.٥٠٠ ٠.٠٠١ ٠ ٣ 



 

NodeXL

Vertex In-Degree 
Out-

Degree 
Betweenness 

Centrality 
Closeness 
Centrality 

Eigenvector 
Centrality 

Clustering 
Coefficient 

 ٠.٢٦٢ ٠.٢٨٣ ١.٨٧٥ ٠.٠٦٧ ٣ ٤ 
 ٠.٠٧٠ ٠.٤٨٦ ١.٢٩٢ ١.٠٠٠ ٢ ١٥ 

 ٠.٣٣٣ ٠.١١٠ ٢.٧٠٨ ٠.٠٠١ ٠ ٣ 
 ٠.١٤٥ ٠.٤٠٢ ١.٥٨٣ ٠.٢١٧ ٠ ١١ 
 ٠.١٦٧ ٠.١٣٩ ٢.٣٧٥ ٠.٠٢٠ ٠ ٤ 

 ٠.٢٠٠ ٠.٢١٤ ٢.٠٠٠ ٠.٠٧٤ ٥ ٠ 



 

 

 ٠.١٥٠ ٠.٢١٨ ١.٩٥٨ ٠.٠٨٤ ٥ ٠ 
 ٠.٠٠٠ ٠.٠٤٤ ٢.٧٥٠ ٠.٠٠٠ ٠ ١ 

 ٠.٢٠٠ ٠.٢١٤ ٢.٠٠٠ ٠.٠٧٤ ٥ ٠ 
 ٠.٥٠٠ ٠.١٨١ ٢.١٢٥ ٠.٠٠٠ ٣ ٠ 

 ٠.٥٠٠ ٠.١٣٧ ٢.٢٠٨ ٠.٠٠٠ ٢ ٠ 
 ٠.٥٠٠ ٠.١٣٧ ٢.٢٠٨ ٠.٠٠٠ ٢ ٠ 

 ٠.١٦٧ ٠.٠٩٨ ٢.١٢٥ ٠.٠٤٨ ٣ ٠ 
 ٠.٥٠٠ ٠.٠٩١ ٢.٢٠٨ ٠.٠٠٠ ٢ ٠ 

 ٠.٣٣٣ ٠.١٠٥ ٢.١٢٥ ٠.٠٠٥ ٠ ٣ 
 ٠.٠٠٠ ٠.٠٨١ ٢.١٦٧ ٠.٠٤٠ ٢ ٠ 

 ٠.٠٠٠ ٠.٠٨١ ٢.١٦٧ ٠.٠٤٠ ٢ ٠ 
 ٠.١٥٠ ٠.١٧١ ١.٩١٧ ٠.٠٩٥ ٥ ٠ 

 ٠.٢٠٠ ٠.٢١١ ١.٩١٧ ٠.١٠٢ ٥ ٠ 
 ٠.٢٥٠ ٠.٢٢٤ ١.٩٥٨ ٠.٠٥١ ٥ ٠ 
 ٠.١٩٦ ٠.٢٨١ ١.٧٩٢ ٠.٢٠٦ ٥ ٣ 

 ٠.٢٥٠ ٠.١٣٨ ٢.٥٨٣ ٠.٠٠٦ ٠ ٤ 
 ٠.٠٠٠ ٠.١٠٠ ٢.٧٠٨ ٠.٠٠٦ ٠ ٣ 

 ٠.٠٠٠ ٠.٠٤١ ٢.٩١٧ ٠.٠٠٩ ٠ ٣ 
 ٠.٠٠٠ ٠.٠٥٩ ٢.٧٥٠ ٠.٠٠٢ ٠ ٢ 
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 ٠.٢٦٧ ٠.٢٣٥ ١.٧٣٧ ٠.٠٢٩ ٢ ٤ 
 ٠.٠٧٥ ٠.٥٠٣ ١.٠٥٣ ١.٠٠٠ ٣ ١٥ 

 ٠.١٢٩ ٠.٤٠٧ ١.٣٦٨ ٠.٢٥٤ ٠ ١٢ 
 ٠.٥٠٠ ٠.١٧٤ ١.٨٩٥ ٠.٠٠٠ ٣ ٠ 

 ٠.٥٠٠ ٠.١٧٤ ١.٨٩٥ ٠.٠٠٠ ٣ ٠ 
 ٠.٥٠٠ ٠.١٧٤ ١.٨٩٥ ٠.٠٠٠ ٣ ٠ 

 ٠.٥٠٠ ٠.١١٢ ١.٩٤٧ ٠.٠٠٠ ٢ ٠ 
 ٠.٥٠٠ ٠.١٣٨ ١.٩٤٧ ٠.٠٠٠ ٢ ٠ 

 ٠.٥٠٠ ٠.١٣٨ ١.٩٤٧ ٠.٠٠٠ ٢ ٠ 
 ٠.٥٠٠ ٠.١١٢ ١.٩٤٧ ٠.٠٠٠ ٢ ٠ 

 ٠.٥٠٠ ٠.١١٢ ١.٩٤٧ ٠.٠٠٠ ٢ ٠ 
 ٠.٢٣٣ ٠.٢٣١ ١.٦٨٤ ٠.٠٤٣ ٠ ٦ 

 ٠.٥٠٠ ٠.١٣٨ ١.٩٤٧ ٠.٠٠٠ ٢ ٠ 
 ٠.٠٠٠ ٠.٠٧٦ ٢.٠٠٠ ٠.٠٠٠ ١ ٠ 

 ٠.٣٠٠ ٠.٢٤٣ ١.٧٣٧ ٠.٠٤٠ ٥ ٠ 
 ٠.٣٠٠ ٠.٢٤٣ ١.٧٣٧ ٠.٠٤٠ ٥ ٠ 

 ٠.٣٣٣ ٠.٢٠٨ ١.٧٨٩ ٠.٠٣١ ٤ ٠ 
 ٠.٣١٠ ٠.٣٠٢ ١.٦٣٢ ٠.٠٥١ ٤ ٣ 

 ٠.٢٥٠ ٠.١٥٢ ٢.٤٢١ ٠.٠٠٧ ٠ ٤ 
 ٠.٠٠٠ ٠.٠٧٦ ٢.٠٠٠ ٠.٠٠٠ ٠ ١ 
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